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Chuong VIII

MACH CAM BIEN

A. CAM BIEN NHIET

I. NHIET PIEN TRO ( Thermistor )
Nhiét tré thudng dugc ché tao tU cdc chat ban dan ,vi cdc chat ban dan
rat nhay cdm v&i nhiét do .
Tuy ddc tinh thay d0i theo nhiét d0 ma nhiét dién trd dudgc chia ra 1am 2
10ai 14 nhi€t dién tré c6 hé s6 nhiét duong va nhiét di€n trd c6 hé sO nhiét am.
Nhiét dién trd c6 hé sO nhiét duong ,c6 tri sO di€n trd ting 1én n€u nhiét
d6 moi trudng ting 1én .
Ky hiéu: R

A

Th
VI

>T
A o 2 s x . . Dactuyéncuaphiét dién rd duong
Nhiét dién trO ¢6 h€ sO nhiét 4m ,co trl sO di€n trG glam [€én néu nhiét dO

mdi trudng ting 1én . R

A

#vlv
1. CAP NHIET ( Thermo Couple JP@¢ tuyén cta nhiét dién trd am
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Trong ¢ 6ng nghi€p ché tao thi€t bi nhiét dién ngUdi ta dung 2 kim lQai
khac nhau ghép 1ai ,& nhiing nhiét d0 khic nhau s cho ra nhiing dién thé khac
nhau gilta 2 ddu & mUc rat nhd khéang mV .

Tuy theo kim 10ai nguyén chat hay hgp kim vdi ti 1€ pha trOn khac nhau sé
cho ra nhi€u 10ai cdp nhiét c6 khdang nhiét d6 s dung va hé s6 nhiét khic
nhau .

Trong do:

t : Nhiét d0 tai ndi can do.

t, : Nhi€ét dd bén ngoai (mdi truOng)
e=K((t-t,)

_ _t :Pautydo

Hai thanh kim 1Qai

khac nhau
K : Hé s0 nhiét (Thermal coefficient)
-___t: bau néng
Loai t (°C) K( V/°C)

POng — Constantan -200°C  350°C 43
(Cu — Const)

Sat — Constantan 0°C  800°C 53
(Fe — Const)

Platinium — Rhodium 0°C  1500°C 12

(Pt —Rh)

III. IC CAM BIEN NHIET
1) AD 590 (Adjustable current source :NguOn dong thay dGi dugc)

Hinh dang:

© Do nhay dong S;=1 A/°K

A ® Kh&&ndnhiét dd do t=-55°C  +150°C
Y a _150°C (423°K
Dlé ap lam aT=Ya V=3

+V 25°C (298°K)
T 298
+

-55°C (218°K
AD 590 218 /// ( )

\ 30 "V
§R or X Y
bac tuyén cua IC cam bi&Y AD 590
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2) LM 234 — LM 334 (IC c¢6 3 chan)

+V
T 1
A one S, —S
el PO nhay dong 9, R,
LM 590 ® Khdang nhiét d6 do t=-55°C  +125°C
- i ) . V@i Sy =273 V/°K
V =1R

0 s L

=

3) LM 135 — LM 235 — LM 335 ( Hoat dOng gi6ng nhu Diod zener)

v Sy=10 V/°K

®
K P06 nhay chinh tU bién tr& VR.

y SOV v

! J |
2 VR
o—— TAI '

VI. UNG DUNG
1). Mach diéu khi@:imaﬂ%ﬁ chegﬂuet do (21&)?’
5,1K/ 5W <l 2,2K2W
R R R, .
220VAC 4,7K/0,5W 100K: 1K Triac
D
K7 Y=
D —2= D Cx+
2 K ' R ,1 F/50V
H02 4 (S)K oovong 200vong
&
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. __________________________________________________________________________________________________________________|

Dién 4p ngudn xoay chi€u qua dién tr§ gidi han R, dugc dua vao cau
chinh luu .Do tic dung cUa diod Gn 4p D, dién 4p gilta 2 di€ém EF c6 dang xung
duong hinh thang k€ ti€p nhau .Th 13 nhiét dién tré am (nhiét d0 ting 1én thi
dién trd gidm xulng).

Khi nhiét d0 con thap Th c6 gfa tri di€n tré 16n ,tu C dugc nap nhanh dén
dién 4p Ugr ,nhung khi 4p trén tu bang dién 4p dinh cUa UJT thi dién trd lién nén
cla UJT gidm lam tu C phéng di€n qua UJT va cuOn diy sO cap bi€n dp lam cho
cuOn th( sinh ra dong kich cho cUc cOng G cla TRIAC ,TRIAC dan cho dong
dién qua ,ldc nay géc kich  cho TRIAC nhd ,TRIAC dan sGm va tri trung binh
cap cho tdi 16n .

Khi nhiét d0 ting I1&én 1am cho gia tri dién tr& cUa Th gidm nhd nén Ug <
Up cUa UJT .Tu C ti€p tuc dugc nap dén di€n 4p dinh Uy theo ngd qua Rs R, vao
C v6i hang s0 thoi gian 16n hon .Khi U, = Uy thi tu C 1ai phéng dién 1am cho
TRIAC dan cho dong qua tai nhung v6i géc kich  cho TRIAC 16n hon ,do d6 tri
trung binh cdp cho tdi nho .

2) Mach bao vé qud nhiét
Mach ding IC cdm bi€n nhiét LM 335 (thay d6i dién 4p theo nhiét dd (T
U . . . +V 342
Vi vay cambién J M 335 s& quadc dit tai nai cqn khOng i€ rﬁliét do.

R R R

1 2 3

100K < 33KS 82K

VR,
500 5 i

/ Cu0n day
relay

T

1

BC 547B

D
v 33y A

ov
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B® cdm bi€én dugc so sanh vGi 2 mUc dién dp chudn tao béi IC 1A va IC
1B céc gid tri di€n dp chudn dudgc x4c 1apbdi 2 bi€n trd VR, va VR, .

IC 1A va IC 1B dugc ché tao trong cung 1 khOi vi mach TL 074 .

Nguyén Iy hoat dOng:

Khi mé&i cap ngudn ,nhiét d6 tai ddu cAm bi€n con thap nén dién 4p roi
trén 2 dau cUa IC cAm bi€n thap ,nén di€n 4p ngd ra clia IC 1A thdp Iam Led
D, phit sdng ,khi nhiét d0 ¢ dau cAm bi€n LM 335 ting cao 1am di€n 4p r0i trén
né ting 1én .N€u gfa tri nay nam gilra m{c cla 2 dién dp chudn thi ngd ra cla IC
1A & mUc di€n 4p cao con ngd ra cla IC 1B & mUc dién dp thap ,]am Led D; phat
sang .

Néu nhié€t d0 ting cao hon nita thi dién 4p r0i trén cdm bi€n LM 335 ting
cao 1én 1am ngd ra cla IC 1B & mUc dién 4p cao dU di€n dp ddnh thlng diod
zener Dy va lam cho Led Ds phét séng con D, ,D; tat ,dﬁng thoOi lic nay c6 dong
cap cho Transistor T, dan ,c6 dong Ic; chay qua culn diy cla relay K tic dOng
lam md ti€p di€m mach ddng luc hay bdo dOng .

Diod Ds c6 tic dung chOng di€n 4p ngUQc sinh ra trén cuOn day cUa relay
K khi ngdt mach ,bdo vé cho transistor T, .

Diod zener D, gi(t cho transistor T; khong dan khi D; phit sang ,mach nay
c6 th€ diéu chinh nhiét d t0t nam trong khdang tir 25°C dén 100°C .

Bién tr&d VR, va VR, dung d€ di€u chinh va khOng ché nhiét d0 can bdo

veé.

3) Nhiétké
+0,75V
Cam bién fl R
LM334Z CD %63

VR

R, 10K
680 ?

-0,75V
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Mach chi can 1,5V .IC ngudn dong LM 334Z dugc dung nhu ddu cdm
bi€n (chuyén su thay d0i nhiét d0 thanh thay d6i dong dién) IC 7611 1a bd
khuéch dai thudt téan CMOS c6 thé hoat ddng & dién thé cdp dién 0,5V dén

8V .Dong di€n clla LM 334Z thay dGi theo nhiét d0 theo cong thifc :
227T
R,

1

1

Trong do:

I: Dong di€én qua cdm bi€n ( A).
R: Dién tr&d ().
T: Nhiét do (°K) = °C + 273,

Khi R, = 100 ,dong dién & 0°C (dau cdm bién LM 334Z dugc dat & moi
truong 0°C) 12 620 A .dong nay qua dién trd R, tao 1 dién thé & A Bién trd
VR, dudc chinh d€ dién thé€ tai B bang dién thé tai A va lic d6 dién thé & ngd
ra C cUa b0 khuéch dai thudt téan bang 0V nén dong ho chi OV tlc 0°C .

Khi nhiét d6 tai ddu cdm bié€n ting 1én thi dong I ciing ting 1én kéo theo
dién thé€ tai A 16n hon dién thé tai B va dién thé ngd ra C bang sai biét dién
th€ gi(ta A va B nhan v&i hé s6 khuéch dai clla b0 khuéch dai thudt téan .Hé sO
khuéch dai nay tiy thuOc vao bién trd VR, (dién trd cang 16n hé s6 khuéch dai
cang 16n) .Vi dién thé & A > B nén dién thé ¢ C am .Cho ddu cdm bién ti€p xiic
vGi mdi trudng 100°C va di€u chinh bién tré VR, d€ kim dong ho 1&ch t6i da ,vi
tri nay Ung v&i 100°C . Ty 10ai dOng hd ma ta phdi thém di€n trd nGi ti€p thich
hop ,

Léy chudn & 1 sO nhiét d khac (vi du 10° ,20°, .. ... .. ,90°)va chia mat
dong hO dé€ chi tl,rng d0 ta sé dugc 1 nhiét k& do dugc tlr 0°C den 100°C .

B. CAM BIEN QUANG

Trong céc thi€t bj di€n t& mGi hi€n nay thuGng cé mat cic linh ki€én quang
dién tU nhu Led , LCD ,quang trG ,cdc bd ghép quang . . . .Chiing 1a cdc cdm bi€n
d€ bi€n d0i quang ning thanh dién ning (dong dién hay dlen ap) O day ching ta
can biét 16 co ché hoat dOng cUa chiing khong chi d€ stra chita cdc mdy méc bi
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hu hdng ma con d€ thi€t k€ cic mach dién mGi d€ dung trong céc linh vuc thong
tin lién lIac ,tu ddng héa ,do dac . . . .
I. QUANG TR (photoresistor)

Quang trd 1a 1 linh kién ban dan thu dOng khong c6 16p chuyén ti€p pn
.Vat liéu dung dé ché tao quang trd& 12 Cadmium Sulfid (CdS) ,Cadmium Selenid
(CdSe) ,Zinc Sulfid (ZnS) hodc bdt cla chat nhay quang khic bang céch tao 1
mang chat ban dan trén nén cdch dién .Sau thém 2 dién cuc rbi boc trong vO
plastic hay sat v&i mat trén 1a th(Qy tinh hay mica trong su0t .

Quang trd c6 dién tré cang gidm khi dugc chi€u sing manh .Khi quang trd
bi che t6i (quang thdng nhd) c6 gia tri di€n trd 16n trén M con khi quang tré
dugc chi€u sdng manh (quang thong 18n) c6 gia tri dién trd nhé dudi 100

Quang tr& dugc Ung dung rOng rii trong c4c linh vuc nhu:

Tat m& den dudng .

Cong tac dnh sing .

Tro choi dién tUr .

Cong tac tu dOng bat sang trong nha .
Bat sing tu dOng den bao vé sin nha .
Opto — Couple .

Detector cdc ngQn 1Ua trong 10 .

Hinh dang : .

II. QUANG DIOD (Photodiod)
1). C&u tao — nguyénly

Quang diod ¢6 cdu tao ban dan gidng nhu Diod thudng nhung dugc dat
trong vO cdch di€n c¢6 1 mat 1a nhya hay thUy tinh trong suOt d€ nhan 4nh sing
bén ngoai chi€u vio mOi nbi P-N cla Diod ,c6 10ai dung thdu kinh hoi tu dé€ tap
trung adnh sang.

Qua thi nghiém cho thdy khi photoDiod dugc phan cuc thudn thi 2 trudng
hgp moi nGi PN dugc chi€u sang hay che t0i dong dién thudn qua Diod hdu nhu
khong d6i . Ngudc 1ai, khi Diod bi phan cuc ngudc ,n€u mbi ndi PN dugc chi€u
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sang thi dong dién ngugc ting 16n hon nhi€u 1an so v&i khi bi che tOi .Do nguyén
ly trén quang Diod dugc st dung & trang thdi ngUgc trong cdc mach diéu khién
theo 4nh sing.

2). Ky hiéu - hinh ddng »

« >

| I Ky hiéu

I & 10V
Hinh dang R

3). Dac tinh sV
Quang Diod ¢6 dac tinh :
- Tuyén tinh.
- It nhiéu. oV
- Dai tan s0 rOng.
- Tubi tho dai.

v

»>

N, R Dong di€n ngudc cUa quapg Diod theo d0 chié'lﬁUé(éng,

Do hiéu Ung quang di€n diod cho ra 1 di€n thé khi khi dugc chi€u sing
Do d6 n6 c6 th€ lam viéc ma khong can 1 dién dp bén ngodai .Tuy nhién néu cé
dién 4p ngugc dat vao quang Diod thi dong di€n ngugc s€ 16n hon va su tuyén
tinh s& tOt hon .

Céc thong sO kY thudt cla 1 photo Diod vi tri s6 di€n hinh sau:

- Pién thé ngugc cuc dai  : Uppux = 30V

- Cong suat tiéu tan cUc dai : Ppu = SOmW

- Dong dién ngugc khi t6i : Iz =2 A (0 Lux)

- Dong dién ngugc khi sang : Iz =7 A (100 Lux)

- DO nhay : S = 7nA/Lux

- Dién dung ky sinh : Cp = 400pF

- TéansO lam viéc cuc dai  :f=1MHz
III. PHOTOTRANSISTOR

Trén nguyén tac ta c6 th€é hi€u Phototransistor gdm 1 Photodiod v&i
Transistor .Transistor 1am nhiém vu khué€ch dai .Phototransistor 12 1 kién t0 hop
quang dién don gidn nhat DO khuéch dai cla Phototransistor tU 100 dén 1000
1an .So v&i Photodiod ,Phototransistor 1am vi€c cham hon vi hi€u Ung Miller
(dién dung giud cuUc nén va cuc thu). VGi tai 1K ta c6 thdi gian dan/tat cla 1
transistor khdang 30 s .Phototransistor 1am vi€c tOt d&n vai trim KHz cho céc
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cong viéc nhu : quang chan (light barrier) ,bd phan doc cic thé duc 16 hay bing
gidy duc10 .

Phototransistor c6 tan sO 1am viéc cao nhat dén vai trim KHz ,trong khi dé
Photodiod c¢6 th€ lam viéc v&i tan sO dén vai chuc MHz .Tuy nhién
Phototransistor ¢6 d0 nhay gdp vai trim lan so v&i Photodiod .MOt
Phototransistor c6 th€ lam viéc nhu' 1 Photodiod n€u bd trOng cuc phit .

Ky hiéu:

N

IV. BO GﬁEtPrWArNG (Opto-Couple) Darlington Phototransistor
B0 ghép quang dung d€ cich dién gilta nhitng mach dién c6 su khic biét
v€ dién thé kha 16n .Ngoai ra né con dugc ding d€ tranh giy nhi€u cho mach
dién .

Ky hiéu:
1o T T I (X\__ I [ N I I
B A | I | R AN | B AN
| | | | | | | |
BO ghép quang vGi B0 ghép quang véi BO ghép quang vGi BO ghép quang vGi
Phototransistor Photodarlington-transistor Photothyristor Phototriac
V. UNG DUNG

1) M6t s6 mach Gng dung quang tré
a) Mach di€u khi€n khi tr0i tOi den sdng :

* 12V
R é RELAY

1K D = —
2
R IN4148 f_o

—K T BC238
R3

\‘\ BC238 o
LDR @ ‘

1
1N4148
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Trong mach R, ,R, va LDR dugc mac ndi ti€p tao thanh cdu phan 4p cho
cuc Nén T, .Khi 4nh sang chi€u vio quang trd LDR manh lam cho gi tri cUa
LDR nho nén di€n 4p rdi trén LDR nhO khong dU phan cuc cho T, dan ,T, tat
lam T, tat nén chua c6é dong tic dOng relay K hoat dOng.

Khi tri tdi lugng quang thong chi€u vio LDR yéu lam gia tri di€n tr§ ting
nén 4p cing ting 1én ,d0 1am phan cuc cho T, va T, dan cho dong qua cubn day
cUa Relay K hoat dOng va tic dOng lam déng cic ti€p di€m thuOng md cap
nguOn cho mach déng luc .

Bién tré R, dung d€ di€u chinh d0 nhay cho mach nghia 1a di€u chinh
dién 4dp phan cuc cho transistor .

Tuong tu ta c6 mach diéu khién ding vi mach:

Trong mach R, ,R, ,R; va . . _+V,,
LDR dugc mac nli ti€p tao \\ RELAY —ol2---
thanh cdu phan 4p cho ngd vao PR ® D, / LS Y
ddo cla IC 741 ,con Ry va Rs g 5 ¢ IN4148 T
tao cau phan dp ,c8p 4p chudn 47K 5 '
cho ngd vao khong dao cua IC ;Z 6 T
741. , R, 3+/4>_/}<:/_|< BC2138

Khi anh sang chi€u vao 250K 47K
quang trd LDR manh lam cho

R R

3 5

gid tri cUa LDR nhO nén dién |k T 10k
4p r0i trén LDR nhd ,lam dién oV
4p & ngd vao ddo ting nén ¢ *

dién 4p G ngd ra gidm khong dU phan cuc cho T, dan nén chua cé dong tic dOng
relay K hoat dOng.

Khi tr0i t0i lugng quang thong chi€u vao LDR yé€u lam gfa tri dién trd ting
nén 4p ciing ting I1én va lam di€én 4p & ngd vao ddo gidm nén di€n 4p G ngd ra
ting dU 1am phan cuc cho T, dan cho dong qua cudn diy cla Relay K hoat ddng
va tic dOng lam déng cic ti€p di€m thudng md cap ngudn cho mach ddng luc .
R, ding d€ di€u chinh d0 nhay cho mach nghiaskr di€u chinh

HOp cdm bién khéi
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. __________________________________________________________________________________________________________________|

Cau tao hdp cdm bi€n khéi 1a trong hOp thdng khi nhung nhung che 4nh
sang dén va LDR dugc ngin cich bGi 1 vach khdng cho dnh siang dén chi€u truc
ti€p 1én LDR .Pén vUa 12 nguOn sdng vlra 1a ngudn nhiét ,n6 16i cudn khong khi
tUr day hOp 1én dinh hOp .Bén trong hOp dudc son den chOng phdn xa 4anh sing .

Néu trong khOi khong khi vira dugc luia vao trong hdp c6 khéi ,cac hat khéi
s& phan chi€u 4nh sing 1én trén mat LDR 1am dién tré clUa LDR gidm ,4p roi
trén LDR gidm dOng thOi 4p r0i trén bi€n trd VR ting ,dU dién dp phan cuc cho
transistor T; dan cho dong qua cau phan dp R, & R; ,c6 dong kich cho SCR dan
cho dong qua chudng dién ,chudng reo bdo ddng c6 chay.

Niit Reset diing d€ tat chudng .

c) Mach tat/md dén tdc dOng dnh sdng

NGUON
220VAC R
1
100K/1W
*—
D...D,
4 x 1N4004 R, rodeE
1008 | R, R7§
6,8K 33K
5}
VR <200W
100
X s & T
I B]CS B SCR
b 470K TIC 106D
C— I:E)OI( N\ R7§
B [ |LDR
100 F/16V Lo 400m 68K
C
—e
R
Mach dién lam vi€c truc ‘tlepzzv)KfiV&l(_En 220V lic thu nghiém phai can

thdn .Mach dién phdi dudc cho vao 1 hOp nhua cich dién .Ta c6 th€é khoan 10
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d€ 4nh sang 10t vao quang trd .Quang trd c6 th€ dan 1én vé hdp ,mat nhay quang
hudng ra ngoai 16 .D, . D, tao cau chinh luu bién d6i dién xoay chi€u thanh
dién 1 chi€u . VGi R, ,C, va D, gidm 4p ,10c va ghim 4p 10V cung c@p cho mach
diéu khi€n .Ngubn 10V nay cung cap cho cdu phan dp R, va R; cp cho ngd vao
khong ddo cla vi mach 741 .POng thdi ngudn niy ciing cung cap cho cau phan
4p R, ,VR va LDR cap cho ngd vao ddo cla vi mach 741 .Vi mach 741 1am viéc
nhu b0 so sdnh khi di€n 4p ngd ra cla vi mach khdang 4,8V thi T, dan ,cho dong
qua T, xudng mass nén SCR s& mat dong kich va & ban ky duong ké ti€p SCR
ngung dan .Pién tré Rs hoi ti€p duong dién dp nén transistor va SCR s& déng
/m& vGi 1 ngubng dién th€ nhat dinh ,trdnh viéc chdp tat lién tuc cla béng den
ldc tr0i chang vang tOi .Ta c6 thé di€u chinh di€ém déng/mé clia SCR thong qua
VR .Néu ta mudn md deén khi tr0i that tOi thi ta c6 thé thay bi€n tré VR c6 gid tri
IM  .Quang tr6 LDR ,R, va VR c6 thé héan d6i vi tri théng qua cdng tac 2 vi tri
(R; & D va LDR & C) .Trudng hgp nay mach di€n c6 két qud nguoc 1ai :Tlc 1a
khi trOi sdng den chdy sang va den tat khi trdi toi .

M&t s6 mach Ung dung c@m bién quang

Mach dién véi LED héng ngoai va Phototransistor

Mach c6 th€ s dung ngudn ' .
12V Khi 4nh sdng bi ngdt hay khi R é RELAY (7
trOi t0i ,relay tic dOng dong 9K R g /K Ty
mach .Mach dién c6 thé€ dung dé€ 47K |
bat den tU dOng G cOng nha khi trOi R, T
tOi. | :BC238

) | T2 4,7K
\%‘K BC238
B| W40l R

Mach _hinh_dudi Gng dung di€éu khién ttr xa v6i led héng ngoai va_
Phototransistor.

2x1N914

+9V

1500 ﬁé& ZI-IDFSSH;O
I [T

Dén phim bam

1718 12 1

2

16
14 MC14497 8
11

TLAITNXE

MC3373P

= A T
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Mach dién dugc st dung di€u khi€n tU xa ,truy€n tin hi€u trong khdang
vai chuc mét ,m& clra hay trong c4c hé thOng an tdan .Séng mang c6 tan sO tUr 30
dén 60KHz .

Mach ding bd ghép quang di€u khién dén

Khi ngd ra cla vi mach cao (gan 5V) dén led cla b0 ghép quang 4N25
tat ,quang transistor ngung dan ,dong dién tUf nguén 24V qua R, va diod va cuc
Nén T, ,Jam T, dan kéo theo T, dan va den sang .Khi ngd ra cUa vi mach thdp
(gan OV) deén Led sdng 1am Phototransistor dan khéng cho dong tur ngudn 24V
vao T, nén T, ngung kéo theo T, ngUng v den tat .

+5V +24V
R R2 Rs §
| § §22K 10K
220
R4
e "
T 1k
VI 17717 R C?Dén
3 4V
MACH : \h | §10K 50mA
|
~[opPro [ oV
4N25

Mach ding b6 ghép quang diéu khién tai & mang dién xoay chiéu

R, R, R, :
- —AN, TAI | o
'%J e 150 - - = C 24K
"%QE ) R A 2305 SCR NGUON
; 2 o b & g ) (I2N6O71B OVAC
IN4002 2N§'22 M£C3011 .
472 10?{

Trong mach ta ding b0 ghép quang Triac d€ di€u khi€n Triac 16n
2N6071B cung cap cdng suat cho tdi hoat dOng 3 mang di€n xoay chi€u .Vé
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113Trudng Cao dang Cong nghiép 4 — Khoa Pién - Gido trinh Pién t cong nghiép.

phia di€u khién transistor 2N2222 bdo v€ khong cho dong qué 16n qua Led cla
b0 ghép quang .Khi dong qua Led 16n do dién thé di€éu khién 18nthi 4p & ngd
Nén cUa Transistor T, cling 16n 1am Transistor dan chia x& b&t dong di€n véi Led

CAU HOI ON TAP
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