Giao trinh Bién tur

Ch.11.Heé thong dién tir



Pai cwong
Khau hiéu 3C=

Communi-
cation

Communication = Vién théng
Control = Piéu khién
Computer = May tinh

Control

Computer




A. Hé thong phat — thu vé tuyén

= Song ha tan (Am thanh, hinh anh ) khéng thé
truyén di xa dwoc .

= Séng cao tan truyéen di xa dwoc dwéi dang
blrc xa song dién tw

= S6ng mang cao tan dieu cheé tir 2 séng trén >
mang song ha tan truyén di xa trong khéng
gian

Thwdng chia ra lam 3 cach dieu che:

l. Hé thong phat thu AM (Amplitude Modulation)

Il. Hé thong phat thu FM (Frequency Modulation)

lIl. Hé thong phat — thu PM(Pulse Modulation



Hé thong phat — thu vé tuyén
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. H&é thong phat thu AM

1. Nguyén tac diéu che séng AM
Séng mang cé bién dé thay doi theo tin hiéu ha
tan
Séng ha tan:
V. (t) =V, sinw_t
séng cao tan:
V.(t) =V sinw,(t) W S>W
Séng mang diéu ché AM:
Vaul(t) =[ V.+ V, sinw t]sinw_(t)=
= Vc[1l+ m_sinw t]sinw_t
v&i chi s6 diéu ché: m=V_/V,_ <1



Ta co:

Vau()= Vsinw t+(mV sinw,  t)sinw,t
Thay sinw .t sinw_t:
Vau(D)= V. sinw t+m(V /2)cos(w, — w)t-

/ / - m(VC/2)c:os(}vC —w )t

sOng mang canh duw@i canh trén

(

Tin hiéu hatan canh dwdi séng mang canh trén



Theo hinh vé ta tinh dudc tri s6 Vmax va Vmin nhu sau :

\/max:VC_I—rnVC:VC 1+m

Vmin:VC_ch:Vcl m

Suyra: Vmax_V min: 2mvc
Vmax+Vmin:2Vc
:Vmax_vmin—vmax_vmln
m
V m ax + V min 2V c
........... 72NS — — ._._._._._\Lmax.z VC (1+m)
_____ L P \NN_
\ / 4 Vc
\ / ...........................

v




 Thidu:

Vmax = 200V

__________________

Vc = 100V
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100
m% ~ 250%

Tom lai:
0 <m <1 bao hinh khéng cat truc hoanh
m = 1 bao hinh cat truc hoanh
m > 1 bao hinh bi gian doan
( trwdng hop siéu diéu ché )



 Céach truyén séng AM
Thwe hién lan lwot cac bwéc sau:
> Loc boé séng mang cao tan w,
> Loc bo song canh dwéi bang (w, —w .,

» Phat séng 1 canh bang SSB ( single side
band) , canh bang trén (w; + w,, theo bieu
thuec:

— N
Vauw ¢~ Vel cos® |cos®@ .t




Phwong trinh sbng mang AM

m
1T —cos® _t|cos® t

L ? N

VAI\/I(t):VC

COng suat phat toan nhan

_ _V
Pr = P Py, iP.”




Cac mach diéu ché AM
1. Mach dung JFET va Op.amp.

= Khi Vi > (0 IF
R, giam I—wwf
= Khi Vi <0 Op-Lup
Ritang ET Bi %ﬂv}m
Rilatré khang +
cua JFET S @)mv
_ R
Ay 1 " : 4 &
R , - v e

Tin hiéu AM cho vao bé Khuéch dai cao tan.



Mach 2. Dung Diod PIN ( 100MHZ)

Tro khang cua diod
thay doi tuyen » T
tinh véi dong < (V) i
dién chay qua no. - -
|

Khiv,>0=>2Ztang - .
bién do ra gia o—|
Khiv,<0->Zgiam
bieén do song
mang tang. v




Mach 3. Dung transistor cao tan
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May thu ( Receiver)

Chuyén déi song mang AM sau khi thu dwoc
nh& anten thanh tin hiéu cao tan

Mach Mixer déi tin hiéu cao tan RF > tin hiéu
trung tan (IF)

Khuéch dai t’ln hieu IF
Giai dieu ché ( hay hoan diéu - demodulation,
tach song—-detector ).

Mach loc sé loc bé thanh phan tan so6 cao va
git lai tin hiéu thanh phan tan so thap

Thanh phan tan so thap ( thong tin, tin tirc)
dwoc khuech dai lén nhc‘y mach khuéch dai

cong suat de du swrc tac doéng vao tai ( loa,

den hinh...).



May thu thanh AM
 So do khdi va chrc nang
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* BO tron song (Mixer)
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Ong riéng

n

BO tron song (Mixer) co mach dao d

Vcc

Q2




 Mach tach song AM
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Mach AGC (Automatic Gain Control)

» So’ d0 nguyén tac:

[
T3 o
S e & ——F—
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| oL LTTD IO AMP.
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II.Hé thong thu phat FM(fregency modulation)

1. Nguyén tac diéu ché FM

Séng mang c6 bién dé khéng doi, tan so thay déi theo tin hiéu

hn-l-An
[ v |
VEM :VCCOS[”JJr kjv mcosff)mdtJ:Vccosz)CtJr k—msina)mtJ=
(4
| Ao i
Y, ccosV)CtJ“—sina)mtJ Y, ccos[a)CtJr m , Sin wmt]
0
Hay: !

doléchtansocwcdai A o — Kk (t)
V m m aXx

chi sé bién diéu: A Ao
mf_ B — Kk




e Ta co:

Hay:

_ V
t—— o T Kk—sin® t
a)m 27T
\V4
T Kk ——sin @ _t
272'
_ \VA.
= f T Kk
C 272-
_ \VA.
I Kk




V&i tan so séng cao tan 96,1 MHz va tan so tin hiéu ha tan 12
KHz va dé léch tan so 60 KHz .Cho:

ey ho 8 c3p tan sé canh
o B =" =g cho 8 cap tan so can
f 12
f 96,1 10° *8 1210° T~ 96,196 MHz
f 96,1 10° 8 1240° T 96,004MHz

m axXx

Do réong bang tan bang:
BW = 96,196 — 96,004 = 0,192 MHz hay 192 kHz

Taconcd; BW = 2 2f £ f  max

Thi du:

Pai phat thanh FM phat & dai tan so tir 88MHz dén 108MHz cé
do léch tan so

Af = x725kHz *F 25kHz = 200kKkH z



« Song mang FM




e Mach dieu ché FM
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« Mach dung Thach anh ( Crystal )

g Rl . . VFM
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* Mach dung dao dong quarzt va th§y doi tan
so theo tin hiéu v, vao lam thay doi tré khang
diod bien dung D



« So' d0 may thu FM

N/

RF | IF Ratio AF C
Mixer > >

Ine Amp. Detector 1 Amp.

i f f f
88-108MHZ | Local | 10,7MHz (FM=>.AM) 30— 15 kHz
Daithéng  PSM@®1  D3j thong
200kHz 200kHz

98,7-118,7MHz

Uu diém cua FM so voi AM:

- Khéng bi anh hwéng caa nhiéu dién t
- Co6 dai thong rong ( nghe nhac hay hon AM)




» Bo doi tan cé cau trac twong tw nhw & hé
thong thu AM, nhwng cho ra tin hiéu trung
tan FM c¢6 tan s6 10,7 MHz.

 Mach tach séng FM: c6 nhiéu dang mach:
v'Mach léch tan so

v'Mach léch tan so kép

v'"Mach tach séng ti |é

Sau day ta xét mach tach séng FM ti |é
(Hinh vé sau )




* Mach tach séng ti lé

C
T Dl
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 Dang séng ha tan ngd ra:

V2 V2 VD1

V3

10,7 MHz

10,6 MHz



Bat loi so voi AM:;
- Khoang céch truyén/song ~ 120km

- Bi ngén béi nha cao tang, nui non,sat thép
bi hap thu bgitang dién ly.

Pat



» Truyén qua vé tinh

Qui dao =vé tinh

i -~
- -~

. Tan sO phat dat - vé tinh: 5.925 — 30.000GHz
« Tan sO thu vé tinh- dat: 3.700 - 20,20GHz



1. H& thong diéu ché PM

1. Nguyén tac dieu ché PM
Séng mang c6 bién do va tép s6 khéngddi chi c6 pha
thay doi theo tin hiéu ha tan:
songmang: v, — V . cos @t *+ &
‘ P(t) = AP sin @ _t
Tin hiéu ha tan:

Vi V ,COs@ t
Song PM :
Vo _ V . COS o 1+ APsino i :Vccos[a)ct+mpsina)mt]:\/ccosg(t)
d? (t
D(t) = ) _ o tAPw coso t = o tTAD g0 ¢
dt

PodiphaPM A w = A&

m



Ta c6 thé diéu ché FM tr PM va nguoc lai :

Vo, —— Jat -| Diéu pha - FM
_ [ KV n . )
\/F,\,,(t)—VC(:osLCOCt+ sma)mtJ
o
:Af :Aa): VA
m¢ —— —— K

d DY 1
Vm 4{ dt —’ Diéu tan — PM

Vem (1) TV .COS @t T ky .sin @t

_ kv
A @

m p



B6 diéu ché PM dung diod varicap:

Buffer

Amp.
fc = ® O
[ < r
L ® I @ Varicap
= RE
o (BP) CB
+VB A4
st Acosw .t A\ PM ( narrowband)
oscillator \/
-90° Asinw@

Vi



» MODEM ( MODulation — DEModulation)

CPU1l| Modu- g Demodu- CPU 2

PC1 | | lation E)wc‘mg truyén lation PC 2
a. bon cong

CPU 1|~ : |— |[cpPu2

PC 1 <_Modeml : Modem?2 — pc 2
b. Song cong

= Cac cach diéu ché sir dung trong modem:
ASK( Amplitude shift keying), FSK. PSK va Da
song mang ( Multicarrier..)

= Truyén khéng day ( séng vé tuyén)



- MODEM

Parallel
MPU Vege) 1o UART MODEM
Yl card
/) /
7 /
Parallel
MODEM UART /O

card
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« MODEM khong day

UHF
PC MODEM Two-way
I radio
Parallel 4 UHF
/=N 10 UART MODEM Two-way
MPU Bus ) :




» Diéu khién tlr xa ( Remote control)
- séng dién tir ( tam xa)
- héng ngoai ( tam ngan vai chuc thwéc )

Anten thu

BO6 phan phat Anten
\/
C>)<Ta_| Tinhiéu — B didu ché vaKDCS |
SCI.

Bo thu song

\ / Anten

| Giai diéu ché
( giai ma)

Khuéch dai 1 BO chap hanh

Co 2 dang dktx:twong tw (analog)va so(digital)



Hé thong dieu khién tir xa khéng day

« /6 tuyén dién tlr (séng dién ti)( tdm xa)
+ HONg ngoai ( tdm ngan)

Ky thuat dién tu:

= Twong tw ( Analog)

= SO ( Digital)

UWng dung:

¢ Thong tin

« Diéu khién

< San xuat

% it e



B. Hé thong do ( lwdng )
« So d6 khoi :

------------
.....
““““
3
»

o
*

;" Dailvong ™ [cambién| | Kh. Dai Chi thi
Vat|y—> (sensor) Pién tor display

» Cac bb chuyén doi( hay cam bién ):

< Nhiét dién: Thermistor, thermocouple, ban dan ( diod
, transistor, IC)

> Am dién : Micro, loa..

» Ap dién : Tensor

4

o,

L)

4

o,

L)

<

)

L)

* Quang dién: diod quang, transistor quang...
“ Tuw dién: IC hall, bang tir , dia tir.
** Hoa dién : Chem fet....

0

0



Cac bd chuyén doi thwérng st dung:
= Cau Wheastone

= Khuéch dai cau

= Khuéch dai do, IC khuéch dai do..
Cac mach thong dung:

I -
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J thermocouple circuit

J3 (+)
+ O @ =
Voltmeter >
connections
_ O C)!!!!!!!!!!\ J1

Jo (-)

lron

Constantan

Copper




Cold-junction-compensated
thermocouple circult

Isothermal
block
+ O—= @ oo 7 o 77 >
Voltmeter , }1
connectigns | o, Lol s = ],
sfe 25
% ¢l lce
0 C *ésl;s:@ bath
lron
Constantan
Copper




» Khuéch dai do ( Instrumentation Amplifier)




ADG25 Instrumentation amplifier

+ Input

+ Gain sense

RTI null
10

—
VST

RTI null

+ Gain drive

N/C

Reference

—Vs

N

ADG625

Pin Configuration

16

15

14

13

12

11

10

— Input

— Galin sense
RTO null

10
kQ
RTO null

— Gain drive

- —VS

Sense

V out

Functional block diagram

ADG25
10 kR
AWW—1) Sense
- @ Output
+
MWW @ Reference
10 kQ




Physical

phenomenon

Hé thong do ( KT so)

> Sensor

Signal

conditioning

>

Sampling

A/D

>conversion

Computer

interface

computer




A digital voltage representation
of an analog voltage

A
16—
14—
) %%E
(=
=
O_ 1 1 1 1 1 1 1 1 1 1 1 1 1 »_
0 2 4 6 8 10 12 14 16
vV a (volts)
: Binary
Q?/%?tgzeed representation
J Vg bs b b 1 b o
0 0 0 0 0
1 0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
14 1 1 1 0
15 1 1 1 1




Tracking ADC

Analog
input
$_ _ Comparator
+
Up
Clock
——— @
Down
A Up-down
counter
L -
P Digital
I output
|

D/A




Integrating ADC

]
|
Y
Clock Reset
¢

L. >>P I

Integrator =
Comparator

output



Description of the sample-and-
hold process

“Sample”

“Sample input”

“Sample input”

OJ' T VsSH {o ‘
H Va 0t Vsu v \% Vv
Va \oltage : °H

FET .- c follower — Y
switch (buffer)

Functional representation Bilateral switch

Sample-and-hold i i
aFl)mpIifier of FET bilateral switch symbol for FET



Sampled data

V(t) A Va (1)

I Y I O I I S B
o t1 b I3 t4 *** tho1lh U




Data acquisition system

clock

Control
logic

—‘_

Vi

V
Analog °
input
signals

g

\Z
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Analog multiplexer

Amplifier

Triggery Triggeny

Sample
and

End of _
conversion

-

hold
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I> Digital
output

!

Internal
clock




May do
* May

Yy
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o twong tw

S Pai
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« May do so:
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* R
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xw ly

| Bong ho
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*ILAy mau
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» May do hon hop

Dai

lwong
do—

Bo
Chuyén
doi

cac kénh khac

Ngo ra twong tw

ﬁ

X ly

:tu’o’ng tw

Bo
Da hop

A/D

converter

—

May
tinh so

Xt ly

twong tw ‘

D/A
converter




C.Hé thong diéu khién tw déng

|.Nguyén tac

S dung khuéch dai hoi tiép am

Dat

-

Chuyén doi

Khuéch sai |

Khuéch dai

)

Vref

Hoi tiép

Tai




u:
khién vi tri déng co’

Vref

Vref
o)
|
Potition set
Mode control
—-20 ICl
Error Amplier 12 o
0 Motor Amplifier
1 O0—
Velocity - 0 0 —_—
set _J:l
S— <O —
I -
Velocity feedback
- 10
o T Gear train
1
Position feedback - -

0]
|
Potition
pot
1




« Diéu khién téc d6 ddng co

DAC

Voltage
Amp.

, Power

Amp.

FIV

Opto.
<+ Pylse

generator




Piéu khién bang ky thuat so

Diéu : .
Khidn_ . | Frequency ;
! enerator . ! -
L2 Position ! Torque, position
|
| error ! _analog commands
! Forward/ !
' | Reverse ) - D/At ' | Bidirectional N -
: Counter onverter : Motor control
| |
| |
I I
: Encoder :
. | Translation :
: Logic :
| Digital control |
. I
R S A 1oHEe - - - -~

Digital encoder [¢




D. Hé thong tinh toan lwu tri
Tiéu biéu la may tinh s6 (may tinh ca nhanPC.)

B6 nhé&

L.

7
. Data

/
Pia chi
/

.
b.khién

CPU

/[ &

/
Data

/

E).((hié]

/O
Interface

CRT

«~—May in

«—»(5dTa

Ban
phim

“chubt




 Thidu

Sensor
signals

=

Signal interface

User4>[ Software% Microcomputerﬁg Comm‘;rll'scat'on

Signal interface

Other computers
and instrumentation
systems

TO TO
displays actuators



Cac don vi chinh trong CPU

Vao

"

au vao
Input

|

Bo
biéu khién

Control

B6 nhé
Memory




Hodc nhw so do sau:

Memory

Data

[

Adress

1

Contro

Re-
gis
ter

ALU

Re-
gis
ter

Control

/O
Interface




ALU( Arithmetic Logic Unit)

« SO0 dob
Input Data . — St
( From :)— Input

: - . ADDER
Memory) ' Register Carry
Read-in
Command

sJAccumulator

Output Data
(to memoty)




CU (Control unit)

Read/ Write control Memory address to read

Instruction to perform(EXECUTE]

Memory unit

‘ (instruction from FETJZH)

Operation |Address

Instruction
Register

On jump
instructipn only
NEXT ADRESS

Op Register
code %

Advance address
Control and count by 1

Timing signals




