+ Dién t&r 1a nganh hoc gdm phan ly thuyét va thwe hanh (ky thuat
dién tir) nham khao sat, thu nhan, sinh tao va &ng dung nhirng

sw bién dbi nang lvong.

+ Dién t& s dung nhirng thanh twu cha cac nganh khac dé tao
nén cac linh kién , mach dién, thiét bj httu ich phuc vy tr& lai
cho cac nganh khoa hoc - ky thuat khac = xa hoi phat trién

nhanh chong.
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Cot méc lich str Dién tor

Nam Sw kién

1895 Marconi thwc hién truyén séng radio

1904 Fleming phat minh déen diod chan khéng

1906 Pickard tao nén diod tiép xtc diém ban dan
De Forest phat minh dén triod chan khéng

1910 -1911 | San xuat cac den dién ttr chat lwong cao
1912 Thanh lap cac Vién nghién ctru ky thuat Radio
1907-1927 Cac mach Radio dau tién tir dén diod va triod

1920 Armstrong phat minh Radio

1025 Ridu didnT\/
Phat trién dén nhiéu cwc

1933 Armstrong phat minh diéu ché FM

1935 Heil nhan bang sang ché vé trng dung FET

1940 Radar phat trién trong suét thé chién the II
TV str dung con han ché

1947 Bardeen, Brattain, va Schogkley tai phong thi nghiém
Bell phat minh transistor noi.

1950 Lan dau biéu dién TV mau

1952 Schockley moé ta transistor triwo'ng don cwe

1952 San xuat thwong mai BJT Si tai cong ty Texas
Instruments

1956 Bardeen, Brattain, va Schockley nhan giai Nobel vé

phat minh Transistor néi




Phat minh IC dong thi béi Kilby tai Texas Instruments
va Noyce va Moore tai Fairchild Semiconductor

AIEE va IRE hop nhat thanh IEEE (Institute of Electrical

1963 and Electronic Engineers)
RAM 64bits dau tién dwoe thao luan tai IEEE
1967 | International Solid-State Circuits Conference
IC Op.amp. thwong mai dau tién —uA709- gi&i thiéu béi
1968 | Fairchild Semiconductor.
1970 Té bao RAM déng 1 transistor phat minh b&i Dennard tai
IBM.
Vi xtr ly 4004 giéi thiéu béi Intel.
1971 Vi xtr ly 8-bit dau tién- 8008-gi&i thiéu béi Intel
1973 IC nhé& 1kbit dau tién dwoc san xuat thwong mai
1974 Giéi thiéu vi xur ly 8080.
Phat trién Vi xtr ly 16-bit dau tién
1984 Gi&i thiéu chip nhé& Megabit
Thi nghiém chip nh& gigabit dwoc trinh bay
tai IEEE ISSCC
Nam |Mcrc tich hop IC Phan tiv/ chip
1950 Linh kién r&i 1-2
1960 |SSI- Small scale integration |<100
1966 MSI — Medium-sacle -------- 100 - 1.000
1969 |LSI - Large — scale.......... 1.000 - 10.000
1975 |VLSI - Very large-Scale..... 10.000 — 10°
1990 | ULSI - Ultra large- Scale.... > 10°




Phan loai (rng dung Dién tw

Phan loai theo:
- Dai dién thé

» Dai dong dién
- Dai tan sé

-10-10
- 108 Anten radio

- 106
EEG

-10+4
ECG
-107

- 100
ben pin ( 1,5V)
Dién thé trén IC

Accu xe 6 t6 (12V)

- 102
Dién khu vwc (220V)
Dbong co cong nghiép
- 104
Dién thé dén hinhTV

- 108 Truyén dién cao thé

-108 Tia chép

Dai dién thé




= 10-14

- 10 12 dong dién té bao nio
- 10-10

-10® Dong trong IC nh¢’

-10¢

-10+4

- 102 Ngwéng dau
trong co’ thé
- 10° May gia dung

-102 POng co’ I&n
trong cong nghiép
-104 Tia chép sang

Dai dong dién

- OHz DC
100
Tan s6 dién (50Hz)
-102  |am trdm
giong nguwoi
-104 | am béng
-10% | Radio AM
séng ngan
-108 | TV (VHF&UHF)
’TV vé tinh

- 1010
Microwave
- 1012
-10'%  Héng ngoai
Anh sang kha kién
-10'%  cwc tim
-10"® |Tia X
_ 1020
ia Gamma
- 1022




|.Nguyén tac thwe hién mach dién t

" R : Khuéch dai ~ May ting 4m |
. C Kh.d.cong sudt = May phat song
L B6 cap dién - May thu séng |
Linh kién Mach dién to Hé thdng, thiét bj

'Biénthé Dao déng - Radio, TV,Radar

Diod g Conghwong  Hé thong didu khién

BJT I:VIgch s6, logic H§ théng do

 FET ROM, RAM - Hé théng tinh toan

'IC |

uC, uP  valwu triv




Il. Nhiém vu cac linh kién

* R: giéi han dong, gi&i han dién the, cau

chia the..

C : tich trir va hoan tra néng’lu’qng dién

(nap / xa) dwéi dang dién the

L : Tich trir va hoan tra nang lwong dién

dwéi dang dong dién.

Bién thé: tang hoac giam dién thé cé san

Diod : chinh lwu dong dién, tach séng...
on ap, xén, nang thé, ...

« BJT, FET, IC... : cac linh kién tich cwc, c6 nhiém
vu thu nhan, xt¥ ly, bién doi, sinh tao... tin hiéu va
trng dung trong thwc té va trong nghién ctru ...

<

Pé str dung, thiét ké mach, thiét bj BT :
> Nam virng dac tinh, irng dung cua linh kién

> Hiéu rd cau trac, chirc nang, hoat dong cua tirng
loai mach

» Nam virng qui tac va ap dung cac két qua da co
de st dung, thiét ké, stra chira cac hé thong thiet
bi
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lll. Cac mach dién twr co’ ban

“*Mach chinh lwu va loc
<*Mach 6n ap

<*Mach khuéch dai dung BJT
<*Mach khuéch dai dung FET
<*Mach khuéch dai IC

<%*Mach khuéch dai céng suat
“*Mach dao dong

<*Mach logic, mach s6




IV.Cau triic mot so thiét bi
1. BO chinh lwu
Gom cac mach sau:

= Chinh lwu
* Loc
= Onap

= Mach bao vé

2. May tang am

> Khuéch dai nhiéu tang
> Khuéch dai cong suat
» Tai (loa, dong co, ...)
3. May tao séng

X/

% Dao déng (sin, vudng, tam giac, ...)

4. Thiét bi dan dung khac

* May nghe nhac CD, VCD, DVD, ...

- May swéi am, may lanh, ta lanh, ...

« Dung cu tap thé duc ...

5.Thiét bj y té

v' May siéu am, may chup X quang, may chup
anh quét, ...

v'May nha khoa, may do huyét ap, ...
v'"May do lwong dwong trong mau, ...
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6. May phat / thu

Bo thu sén‘g, mach trén séng, mach'khuéch
dai trung tan , mach tach séng, khuéch dai
dién thé , khuéch dai cong suat

May thu thanh (Radio), May thu hinh (T.V.)
Dién thoai di dong

Phat — thu vé tinh

Radar

May do ca

7. Hé théng tinh téan va lwu triv
= uP, ROM, RAM, ALU (CPU)

= May tinh

8. Hé thong do

0 Cam bién (sensor)

O Khuéch dai

0 Hién thi

0 B6 ADC, DAC

a uP, PC

11



9. Hé thong diéu khién

« Cam bién

« Khuéch sai

« Khuéch dai

« Phat thu vo tuyén (diéu khién xa)

- Phat thu héng ngoai (diéu khién gan)
 uC, uP, ROM, RAM

- PLC

10. Hé théng phirc tap (g6m nhiéu hé thong)
< Hé théng dién tir trén xe 6 t6

< Hé thong dién tir trong ngdi nha théng minh

= Ngoai mét so thiét bij, hé thong thwong gap néi
trén, con co hang tram, hang ngan y tu’()’n’g va
phwong cach thiét ké khac do ngwoi thiét ke
quyét dinh.

= Cac y twdng, phwong cach thiét ké tao ra
thiét bi, hé thong hoan toan méi va hiéu
dung = tuy thudc nguwdi sang ché, sang tao
dé xuat va thuc hién

= Cac linh kién, mo hinh, cac y twédng méi ngay
cang nhiéu va hiru ich, ....

12



. Y twéng &

Thiét ké D3t van dé
(yéu cau)
Phan tich
Y twéong &
Chién lwoc
Xac lap
diéu kién
| N
Th.ke ":ﬁu MAau san xuat
ban dau
Dat van de
AU Thiét ké Thye hién
dac diem A - X 1y A
~ A ban dau so do khoi
ky thuat
Fr==—=—====-=- I
1 A 4
Hoan thanh Thiet ké’
moé phoéng tirng khoi
Thuc hién Test Thiét ké va
mau mau thor san xuat cuoi
Hé théng
lam viéc
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Top — down Hé théng
design I

Hé théng con

i

Hé théng con
dung IC

IC don (riéng)

l

Linh kién
Ban dan roi
l Bottom — up
design
Vat liéu
ban dan

V. Cac hé thong dién tir

= Hé thdng am thanh

= Hé théng phat — thu

= Hé théng do (dat)

= Hé théng diéu khién tw dong
= Hé théng diéu khién tir xa

= Hé théng tinh toan va lwu triy
= Hé thdéng dién tlr cdng suét

= Hé théng truyén dan quang

14



Mot s6 hé thdng, thiét bj dién tr
= May ting am (Amplifier) Hoi tiép

Of% |

Tone control

Micro PreAmp. KDTT KDCS Speaker
Volume
Preamp.
PREAMPL! POUR MICRO ELECTRET
_ 7-12 v
+ |tantale
10K FUF
Pol.
2.2uF]| UF Ensie
3
TR
E 2
g £ .
J  ° MASSE
u
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E Ve J_
p: L
30vde
m
H =
c4 100 0
<
>
TIP122
R2 RE1
<
2k 3 1
Q3 ?:- output
R5 ) _E 1r
s R1 Q2N2222 100u
100k > =
1k >
RL
s
- TIP127 8 >
input c3 Vb > Q4
1L AAA
1 VVVv &
100u 5.1k Q2N2222
VOFF =0 Vs
R6 RE4
VAMPL = 100m '.9 s s
20k S a0 S = @2
FREQ = 1k T
=0

Mach khuéch dai cong suat

1000 2.020
WM —K
.E- K7 1000 —r—Z‘m-F &0V &
il I

470K

Ak

15k
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Audio system

Hé théng dién tlr trén xe 6 t6

n

l

|

l

l

|

Do Iwong

pién tor Diéu khién

cho ngwoi xe
Tai khi Thang

Khi hau Lwc kéo
An ninh va Nhip xe
khoa vao xe Lwc lai
Day that Banh xe
tw dong Pai banh xe
Ghé ngbi

Kinh xe

MUX

Poéng ho
twong tw
Péng ho sb
Ban dd dinh
vi dwong phé
WP, C, bd nh&
Pong hd do
nhién liéu,
Téc dé

Giai tri Céng suat xe
bong co
Pién thoai Truyén déng
di dong Nap dién
CD/VCD Quat lanh
AM/FM Radio Bo6 danh Itra
Digital radio Diéu khién
Televidion(am) banh xe
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Hé théng co’ - Pién

toe

Power Actuators
Digital I/O . and [
Electronics displays
Microprocessor Vechanical
+ echanica
Memory Interface system
. Sensors
Signal and L
Analog 1/O conditioning ;
switches

Hé thong dién tir trong may giat

Cacnutsrdung ——
Nhiét dé nuwdc —
Téc do trbng quay ——
Cam bién myc nuwdc —

Céng tac dong/mé clra

Bo
Piéu khién

—— Poéng co tréng quay
——Bun nudc

— Bom nuwdc

— Van m¢/ déng nudc

—— Dong /mé clra
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« Diéu khién ddong co DC

Digital | Differential Power Amp. Load
i DAC i ; —>( Motor
inputs Amplifier Driver
F/IV Speed |
Converter| sensors
Frequency
Commands ;
3 generator
Forward/ D/ A
Reverse  ——> Converter
Counters :
Bidirectional
Encoder motor control
Translation -SCR
Logic -Power Transistor
- Power FET
- Power IC.
= Digital DC
encoder Motor




CPU

Céng viéc stra chira thiét bj dién to

1. Cac yéu to can co:

Nam virng cau trdc va cach hoat dong cua
thiét bi.

C6 kién thirc day da vé chirc nang va cau tao
cla cac mach thanh phan.

C6 kién thirc day da vé chirc nang va cau tao
cua cac linh kién trong mach.

Co ky nang thao rap, do mach, han linh kién.
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2.Cac bwdc slra chiva Thiét bj Dién tir
- Quan sat hién twong
- BDoan nhan khéi mach huw

- Po dién thé (DC), quan sat dang song trén
dao déng nghiém —>xac dinh tang hw

- Po dién thé DC - xac dinh linh kién hw

- Dung Ohm ké kiém tra linh kién hw

- Thay linh kién hw bang linh kién tét, méi

- Cho thiét bi hoat dong va theo d&i sy 6n dinh

VI. Twong lai nganh dién tw
« Nhirng yéu cau méi ngay cang Ién

* Nhirng nghién clru méi cang ngay cang tang va
cang nhanh chéng dwa vao s dung

* Nhirng linh kién m¢&i cang tang do:
- C6 vat liéu moi
- Giam kich thudc chip IC siéu nhd (nano)

« Sy canh tranh khac nghiét cla cac hang, cac
cong ty
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