dninnemyANal NITVUNNAANTEIN

YANIUYNYUNHNO AT UITA

AUTOMATIC TEMPERATURE CONTROL SYSTEM

I

Tng
J a ‘; v
e nguainun Jazansluvadve
d
W gNs guinu

B BAALY DT

“‘]tl(’h?”"
Rvvie

sosses
.
Leccnrianiiiiicinnsnnecsnnnese }

Payanii wuﬁmﬂumuﬁuweamsﬂnmmumnqmﬂ‘%mmnﬂ3n5§umammwnﬂ
MNITNIAINTINTZUVAILRY
adumalulagwszeemnduhgammsaansis

Umsanu 2551



Paaniinusilmsdnm 2551

A1 IAINITINISVUAIVYY
=y 4
AUSIAINTTUAIANT

aofuma TuTadnszreundudnammismanszile

1599 YANIVANYAUNYNDH TUgiA

AUTOMATIC TEMPERATURE CONTROL SYSTEM

Yo o s a % @
H3AT wie ngualaun Uszdns lvaty 48010026
Qe’
e gnd ORATREY 48010984
WY 1BNANY A% 48011139

\L’v\
@
-
=)
-
&
=r.
(=%
1y
=)
=
o)

(8237049 M5 UAFIA)

II



III

T

wio nguainun  Uszdns lvady 48010026

WY gNd GRITRHY 48010984

UNY (DNALE N%8 48011139
St (R

2197156M1SnuT

v

9.255UA MFIUAZ A

nsfinmn 2551

UNfaeo

9

a a o o ad s o
ganinusdldinensnugumeddanseiindunlszgnd 14l fannsoaiugy
Y .

v 2 o o /)

gyl lanudeenis Fulussuunuguasiiniiasndugungd Taessimsiagangi uas

Q Y 9

aern luldaasesnfSeniflenus sdu WeolssuananSsuieuaiiisa'ld AusndsenIsAIgy i

i
1 =

'V Aw g/ 1 ) 9 o 9 o ~ o P 9
minsrndald Linsefuafidesnisaaugu w13 ngunsalaruqueaugitinu e 14

3 L'l
[]

ady J 3 A

° £ 4 T ¥
PUNYUNADINIG @ﬂﬂﬁm%%ﬁﬂﬂﬂ‘lﬁ’lu mtﬂumiﬂ’mﬂmzummuuﬂum’aﬂ HagsinoNgaenIs

Q 9

adw Y =

' { o Y - Jdas =
dhligamgiinialdesiimsuaniwamihmsiadaedne s Saaungi



v

AUTOMATIC TEMPERATURE CONTROL SYSTEM

By

Mr. Kridkanok Prasitchokchai
Mr. Sut Sooknam

Mr. Eakdanai Kavichai

Advisor

Miss Wandee Petchmaneelumka

Academic Year 2008

ABSTRACT

The objective of this project is concern about applying electronic control circuit for
controlling the desirous temperature. Control system will measure the temperature in the system and
its result is transferred to the voltage comparator in order to compare data between the measured
result and the set point value. If the measured result is not equal to the set point value, the
temperature control which use analog control system will operate and shut down at the target
temperature. To easily understand the measured temperature, the temperature meter is use for

display.
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2.3 7INTI9INQMUNYH (Temperature Detector)
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START

SET MAX TEMP

SET MIN TEMP

START HEATER

SET TEMP POINT
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SET TEMP POINT

DETECT TEMP WITH SENSOR

& COMPARE CIRCUIT

TEMP < TEMP POINT HEATER UP

TEMP > TEMP POINT HEATER DOWN

NO

END
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°lumsmamﬂ%\iﬁ"lé’f‘ﬁ1mﬁwﬂamﬂ15ﬁ1q1umam§'mﬁwﬂmammimuﬂuqmﬁqﬁ Tagil
4
mstufinnanisnaasaiugsil

NAMINaaelunoulsn msnaassiagungin ldeenuninganiugugavgil Tasnis

' [ v A o =Y @ 4 o ~
flow Voltage (d111umsda 5v) dh ldhszuuddshifimsflounduveuwuaeinstniagung

= b4 @ dy
(ﬁzﬂﬂﬂ’l‘ﬂﬂu’lﬁlﬂﬂ) cm'lﬂwamimammu

A13197 4.1 HANINABRITZHINT Voltage 402 Temp UL open-loop (11n130 5V)

Voltage (V) Temp )
0 25
0.12 28
0.28 32
0.52 37
0.68 40
1.04 44
1.50 47
1.70 52
2.26 56
2.86 62
3.50 71
3.90 75
4.30 84
4.50 90
4.90 102
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a 4 v o [V
AuaAIaas MATLAB Iﬂﬂﬁllﬂ'lﬁﬂ'J'lﬂJﬁilWﬂﬁ"U'leﬁQﬂﬂﬂﬂ@iﬂﬂ{]ﬁﬂﬂ']ﬂﬂu
A=

o X, [Y, Yz]

1
X, [X1 Xz] X
XZ

die x e AWTIAU (V) v fio A1gungll (C°)

Toget started, ‘type one of these: helpwin, helpdesk, or demo.
For-product information, type four or visit wwe.pathworks.com.

.52 138:68°1;1.88°1;1.50 131,70 152.26 152,86 1;3.50.153.90 1;4.30 154,59 1;4.90:1];
$6362;71;75;84;90;162]; ' e

134560
27.4917

£
91n 11310353 MATLAB 22 1dfn k = 13.4564 310UM17139A0099AgMNYDIYANILAY

o= ~

gangiilaslinistlou Voltage (@ulunisiasv) $ldluszuufids lufimsteunduve ey

L]

o/ =

Y o o & v [ dy
#A3IINTUNIGUY (igﬂﬂﬂﬁﬂﬂﬂﬂﬁlﬂﬂ) LAININTIIULINT “If\‘l"lﬂﬂaﬂ'ﬁ‘ﬂﬂﬁﬂﬂﬂﬁu

M131971 4.2 HaNIINANBIFTHIIG Time 422 Temp 1Y open-loop (8N11UN3IA 5V)

Time (s) Temp (CO) Time (s) Temp (CO)

0 25 72 62

14 28 86 71

23 32 101 75

33 37 111 84

41 40 120 90

46 44 132 102

52 47 145 105

57 52 170 109

64 56 200 111
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MATLAB 'ladafl

ﬂﬁ 4.1 n5ANNFHWUS Time 403 Temp HUV open-loop (UM 33a 5V)

sl waene T 18
Y(s) = U(s) G(s)
Y(s) = [K/(Ts+1)] [2.6/s]
Y(t) =4.8k(1-e-t/T)
Y(t) =4.8(13.4564)(0.6321)
Y(t) =40.83
T =40.83+25
T  =6583
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51/ 4.2 pvlauduius Time uaz Temp ULY open-loop (A1NYAFANT 1)

1 E4
Qs o

£
nnns ez ldan £ = 30 uazihan lananua ldmannm Ges) Tdaat

U= G(s) [—— Y(s)
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Y07 T
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M131971 4.3 NANMINAADITZHIN Time UL Temp UV close-loop (N41UMITA 5V)

Time (s) Temp (Co) Time (s) Temp (CO)
0 25 72 89
14 45 86 93
23 56 101 96
33 66 111 98
41 72 120 99
46 75 132 99.5
52 79 145 99.8
57 82 170 100
64 86 200 100

o

3 1A Qs o =3 ° a ¢
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M990 4.4 HANIINARDITEHIN Voltage ag Temp 11111 close-loop (eim1ums'°a'ﬂ 5V)

Vg3 vy | visaldesiv)| gamgd
0 0 27
0.5 0.5 32
1 0.97 35
1.5 1.5 39
2 2.01 43
2.5 2.46 47
3 3 50
35 3.47 53
4 3.94 56
45 447 59
5 492 62
5.5 5.51 71
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4.3 HANINABDIVDIYANIUANYAMYINNEUMSIANHY 3V Haz 4V
Wminaassiagumgiifi ldeeninninganiuquaungi Tasmisflou Voltage @milumsia
d'Q/ t LY Qo = é
3v) 1l luszuuiide lifimsilounduvessumesnitatagamgll (szuuaiuguauia) s ldwanis
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NAADIAI

M1 4.5 NAMINAALIVBIYARIUYNRUNYH (UM TA 3V)

Voltage (V) Time (s) Temp (on)
0 0 25
0.13 i5 38
0.26 25 45
0.50 35 50
0.65 41 53
1.00 46 55
1.50 53 57
1.68 55 58
2.32 66 59
2.86 72 59.5
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3 { Y] o 1 o =Y 4
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MATLAB lasail

{#iFigure Mo, 1
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M3197 4.6 HANMINATBIVOIYANIVANYUHYN E1UlUMTIA 4V)

Voltage (V) Time (s) Temp (CO)
0 0 25
0.12 15 38
0.30 27 47.5
0.55 37 54
0.70 45 58
1.20 55 62
1.50 60 64
1.70 65 66
2.25 70 67
2.87 80 70
3.50 100 74
3.90 110 76
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SIEMENS

_ Phase Control IC TCA 785
’ BipolariC

‘,Fea:tures
;c eﬁabie reocgmwn cf Zero ;aassage

Typs | [OrderingCols [ Package
TCATES i&smmmi ;’ B-DIP-18-1

Thlspheseombd 1Cig m:endedto controf mynsfars trincs, and fransistors. The tnggerpulses
can be shifted within @ phase angie betyeen 0-° and 180°% “Typical appiicatons inciude
mver%er c%arm:ts AC ccntro*iers and mme@hass cumem cmtmﬁet&

. 'ims I repéacee the previcus iypes TCI; 780 and TCA ?&9 L.

' Pin Definitions and Functions

Pin. ymbot | Function
1 Ground
2 | Output 2 inverted
3 |outeutys
4 utput 1 in
5 Synctuonous \ﬁoétage
5 Tttt
7 Qutput Z
3 L Stabilized voitage
g Ram;eslst&nce
10 O Rantp capaciance
1 ¥ | Control voitage
12 Ciz Pulse extension. .
13 L Long puise
: : , 14 a1 Ouput 1
~Pin Configuration 15 Q2 Output 2
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SIEMENS ‘ TCA 785

Fi uucuona! Descnptwn

The synchron{zation gignhal is obtained via & - high-chmic ;es;stance frony the line vo?tagef
“{voitage Tev A'zero voltage detector evaluates the zem sassages and transfers them to the
synchromzam egister.
This smrmm tegister coniroisa ramg generatog the capecxm Cio of which is cﬁatgaf
‘by & constant-current (det&rmmed by Rs}. If the ramp voltage P cgedsthe conirol voitage
. BIIING | angle ¢), 2'signal iy processed i the logic. Dependemeon {he magnmxde ofthe’
control v&iage Th. the tﬁggenng angle » can beshzﬁed wizhm ! phase angle of 0f 10 180°.
Forevery haifwave, a poasmve ;mﬁseaf approx 30 us dwation appears atine outputs Qand
‘ ; - up o ’538' via & capacitor Cn KpiniZis eomect&éf

A signal which comesponds to the NO ,imkoniaﬁdczisavadaiﬁeatmzazmn?}
‘Themhibﬁinputwnbemdtoﬁmbﬁeo@uépum 01, Q2and TF L T2 .
Pini3 canbewedtoextendﬁxeowpmsﬁ" and U2 mfuépumémgth{iaﬁ‘-w

i Lk
Vi “ ; .
" Bmdor bl N
) . & o
o M8 y »a7
SR ] Dischorge L=
(J} , I,_f?n, w
1rpes :
Al | contrat-
T y [oupurnivr
L Dlsmurqe .
g8 - w/ 35 Tronslster |¢ |3

Vs Cosd Contrut [nhibit Lang-Fulse
stob - 4107 =Jvoltage Comautation:
ROy




SIEMENS

TCA 785

b
E,‘

Sehronlzailon veltoge

“Romp peak volluge

Ramp mlipgo

. Mib- mmp voltage = ¥y

Vig 02
Q1
£02,Pin 12t GND
01, Pin 120 6N0
< T%,Pln 13 e GHD

.+ T, Pln 1310 CND

' <st g QU

e : v, QZ
4

‘Pulse Diagram
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SIEMENS

TCA 785

Absoiute Maxxmum Ratmgs

‘Parameter

Symbol

Limit Values

max..

“Supply volage

Ve

'9- 6.5

18

Gutgla cumrent at pin 14,15

=10

. Inhibit voltage
Control voliage
Vcﬂage shcrt-pwse wwi%

?&
Ny

P

;Synchmm‘aaon mput cufrent

v

?'Gutpm va&age at pm M s

o

I

To

Tas

Theml :essstanca
gysieme-aif .

fmss

Operating Range

- Stpoiy votage

Ve

Speratg freateney

Ambient temperature

T

»Characteusucs
_ Sﬁffsf 18*.! 25 ‘Cs Zuf 85 ‘i::f=5GHz

;Parameter - : ‘Symbo%

Timit Values

min,

typ.

Jmax.

Unnl Test
; Circuit

; f 3 ",,un'entmssmmn : Je 45

65

10

mA

Kim 30

|a%e

na

v |

Contm: inputpm 1
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SIEMENS TCA 785

Characteristics {coat'd)
Belsx 13 L 25‘(:(3'“85 Crf=50Hz

Parameter Symboil. Limit Values Unityi;'l'e,s;tﬂ‘k . .
min._ |typ, |mox, Clreurt.

die w0 1000 HA ,
T Jp-2 ¥ M

1 100 225 380 v | ‘? &
R 3 , o0 ka

1B a3 25
8 4 %
i 0o

: § gm ;

Input &m*ent P cul s 150
V=17V 5

 Dewatonoffe e ¢ ETAANN 1 % [T

) : e - 2{3 2’8 o V"if;
iR o= ccnst{

| aliomie +1 : %

‘sm:t pulss at output Pan |35 25 j v
i.cmg pu!se a§ cﬂ%put Ther 2.5 2 W
: |dnn 11e WA

ke

i |45 65 - |00 o |na 1

Dﬁtpu%s ;}m? 3 4, 7 . e
‘Reverse current: | Fmo 110 wh 128
Vo=T% : 8N |
»Saiu;atwnv&tage o 01 04 2 ¥ o128
L=2m& '
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TCA 785

Characteristics {cont'd)

BsTee 8V, —25°CeTax 85°C,f=50Hz

Parameter , Symbo;L

Limit Values.

min.:

[rmaxs -

Unit

{Test
Cireuit

Qutputs pin 14, 18 ;
~1a=280 ma
L-output voltage Fressi

X

h (short pulse)

Fs=3
0.3

530

7%-25
o8
620

2
20

1760

Hs

sl
nF

a8
28

Tt

ree

26

24

|24

21079

Ex40-#

L
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TCA 785

Application Hints for External Components

min max

! Ramp capacitance Cis 500 pF 1 uf-'ﬂ The minimum and maximum values of o

PreRerCui ¥
Frer I
Treex & 2

Triggering point =

Charge curent~ Juo=

*Pulse Extension versus Temperature

“are 1o be observed

Remp voliage . Ll by
P Mo s T T
g} 2 £ &x Cm

(%= 15V

= L

1 Apention to fiyback fimes
S
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Output Voltage measured to + 75

ask—r ' :

el 200 300 0400 mk
iy

Supply Gurrent versus Supply Voltage
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TCA 785

%

Hn2.3.4.7

_K; .15 ég,,;
O

s

e

meyemamgpmsase wnnemd as mt&e{mxﬁt 1

 The remaining pinsare mctedasin fest cireuit 1

Test Circuit 3
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/Ay 75

fo : .
——

%

B

1

fxu e ff,

Jshane

ping

, Remé?m’ng Qii‘is’a;ej‘ conrecied as in fest circuit 1 ;
The 10uF capacitorat pin 5 serves only for fest purposes.

Test Circuit4
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bR Long Pulse 13
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SIEMENS | TCA 785
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209~
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7ie S
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18 ka [

SETCA TS [y .

¥

- Power Controller
1-Power Thyristors
‘Shown is the possibility 1o trigger two anfiparalieled thyristors with one IC TCA 785. The trigger

“pulse can be shiffed confinuousty within a phase angle between 0° and 180° by means of a.
‘potentiometer. During the negative line half-wave the trigger pulse of pin 14 is fed'w the

relevant thyristor via a trigger puise transformer. During the positive ling haff-wave, the gate of
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BTA40, BTA41 and BTB41 Series

STANDARD

40A TRIACs

Table 1: Main Features
Symbol [ Value Unit |
L 40 A
VoawVapw | G00andsoo . | V-

ler@y | o050 J[ mA

handhng wpabnlittas )
using an intarnal ceramic pad. the BTA series

rewides wlme Insulated  tab fratad at
;2500*!;;;@ wmp!ymg with ULsmndards (Fﬂeraf
CEs7A.

fThanks 1 their cfp assambw techmque. they
| provide: a supsrion -performance in surge cument.

b

TOP3 !muia;ted
(BTA41 '

AL

AD91
(BTA40)

TOP3
(BTB41)

Table 2: Order Codes

Part Number -

7?4@!!&319

BTad0-0xB

|_ETAHT-%06RG

|

Seetable s onpage s |

1-30x
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" BTA40, BTA41 and BTB41 Series

‘Table 3: Absolute Maximum Ratings

Symbol

Paramater

Value

Unit

Iriams)

AMS bn-staté currant

RD91/TOP3

Te=85°C

{full sine wave)

TOP Ins.

T;l = 80°C

40

— - =
Non rapetitive surge poak or-state | F =50 Hz

Q=

oms | 40

mnt tull q{t;ie. Tl initial =23°CHE Bonz

1=

15.7ms L 42

Pt Value for fusing

19:1_0m

Tentlg =2%lgp L2100 0s

Critical rata of rise of on-statecur-

Ea=di20Hz

| Mon repetitive surge peak off-state |y .
wotage s

=250

Peak;g;ﬁé,cuném

17

i

gate powar dissipation

Th=125C |

o temperature range

Stor:
Operating junclion tsmpareturs range

=401 +150/
=40t +125

4 Eleticl Charasiristics T = 25:G, o thoisaspssfied)

Test Conditions

Quadrant -

' 'Va!'uek

T Unit

Ry =330

L=t
N;

50
100

ALL

13

Vp=Voru FL=2308KD T=125C

ALL

02

[ir=s00ma

lo=12ler

e

) fdlidtc =20 Aims

Vo = 67 % Vomy GdtG pen

70

-Characteristics

k “‘Téﬁt,yéd‘ndi:t‘rons

|a=80A  t=380ps

|Tj=25C

| Threshold voltage

| T=128C

[RaE

Dynemic fesistance

Tyj=125C

loam -

Tj=25:C

Vorw = Veru

Irpn

Tj =125'C

MAX.

Towt: mniiim Laris glarartad of 5% of oy max

Nots 2 forboth

pelartics of A2 reforenced 16 Al
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'BTA40, BTA41 and BTB41 Series

““anmé 3: Relative variation of thermal
'.impedance versus puise duration

III lli&hmiﬂlm mell

ﬂll Eif‘lllll”iﬁlillliﬂllil!!II I

zznnﬂﬁmuiiiiiimii' i% ‘

g sw‘ 12»@!' e Ve NG (B

‘Table 6: Thermal resistance ‘
T Symbol Parameter. Value | Unit |
RDo1 {Insulated)  TOP2 0.9 |
R . : o™
im Jmcuanpcas;ezAC) TQPs rsuioted o8 : | C.W |
By Junction to ambisnt TOP3/ TOPS Insulated = s::"C;'W;‘
Et’uv.;m[ ']‘;&yaammum power dissipation versus Figure 2: RS on-state current versus case
" RMS on:state current {fui& cycle). : temperature (iui{ cycis} : '
o L
{ ] l_ - Wbt
£ EnEE T
R = =
» = e
W] L "5 ~ - B 8
JEETEET T LEBEE=
o e moomoom w oG e 3 =

values]
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,Brhab,,s‘rm and BTB41 Series

thurs 5:Surge mak un-state currem vorsus Figure 6:- Non-npc!mve sume peak on-s:aw

number-of ¢ycles. currént fof.a sinusoidal pulee wity widthtpa oms
and cotresponding valus of Bt

Shiat] pem T YT
o HHE— A

it o m R o =] e
200 g o i “ . 1 1‘1;‘
s HHH H—t
el - 4= E i1 -

10 g' mRA 1
w = ”:; ——t

i 2R R 183 =t
= o o —HHH
a & k& {! i
] iy Aot ¥to0

Fiqure 8 Ra!auw va:isztcn ot cm}ca& rata cf
) .decreasa of main. current versus (dVid }c*
“ 'vemus ]unctian temperatura (typica{ va[m} ~{typical va!ues) :

”«&r.‘lﬁ,t[\‘ﬂuw&%.!xﬂrzsf'ﬂ . N\ » dtf«}c[mmqrsmwnd(dm .

i ;iﬁ@‘m‘ili ;

) SR A

e [T/ A1 1) epeciiod)

3 s

i [__ e bl T
B= ik 5o

2 = 24 % S 408 i




BTA40, BTA41 and BTB41 Series

Figure 10: Ordeting Information Schenie

BT A 40 - 600 B RG

Triac earies ' l
Insulats

Uhw pedatad

B fioninsulated

‘Current
T3= 40Ain ROBI
4= 0ainTOPY
. "bhgge
' §03m O

BlankEuk

 Table 7: Product Selactor

VoTiage o0 ]

[ BTAFTR0ERE i % SomA. | Sandad | TOP3ls |
TBTHTRERE ey SoMA | Sendad T TOPE |

pan Numbers S W:Sehaiﬁvity Type Pack@’e
- ;
A
X

-

B75:ner Prakted TOPS package

 Figure 11: TOP3 {Insulated and non insulatad) Package Mechanical Data

, _ DIMENSIONS .
REF. [ Millimeters | — Inches

T, | Typ. | Max. | Bin | Typ.

T STl
st
14.35]
95|
27
204 §
151
84
B
4.08
120

s :
i~ )

o

| o] 8] = el =l & 7 m ::Ic;lfm':»

4.60 10181




_BTA40, BTA41 and BTB41 Series

_ Figure 12: RD91 Package Mechanical Data

‘REF. [ Willimeters nches
Min. " Max. Min. | Max
575
IR IR
, 1.063
0.531 | 0.650
T 6eas
0551 |
T

T350 | 1650

0077 | 0418
070

1o | 0035

o 057 1077
&1 120

oA 053 ||

T [ 310 [ 3
= [ 170
3

0922 | 0138
6.067 | 00 ws

1 -
P\ =) % z'é‘v,

In: ordarw mest envitohmental fequi rements, ST offers these devices In ECOPACK® packages. Theee

. packages have a Leadfres. sacond lerval: mwmonmct The categoryof second fevel intsrconnect is

marke! on the package and on tha inner.bax label:in mmp[iance with JEDEC Standard JESDQ? The

_maximum ratings related 1o soldeting conditions are also markad on e inner box fabal. ‘ECOPACK s qn
ST mﬁmark ECO/ PAGK spmificauons are available at waw steom -

"~’Tablo'&0rdeﬂnginformatm , . "Sed B
e Warking — [ Package | Weight [Baseqty | Dx

BiAsooxB_ | RDe1 | 209 |
CTE | BiadimoB | TOPaIne. | 450 | 80

BT841-0xBRG BTBa1xc® | JOP3 | 45g | &0

i e
Hote: o velisge

‘Tablog: Revision History , N A
) Date " Revision ~_ Description of Changes

Sep-2003 5 |Last update.

25Mar-2005 ) TOPa delively mode changed &*om bulk o tube.

T values for by changed in. Table 3. ECOPACK smainam

1#hae0s. 7 added.
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(J National
Semiconductor

LM741
Operational Amplifier

General Description

The LM741 series are ganeml furposs operstional amplifi-
“ers-whizh feslure irproved peromence over induslry stan-
dards like the LI{709. They are ditsot, plugin eplacements
fof the 70080, LM201, HC1439 and 748 in most sppliseticns.
Thz amplifiss ofler many kebires which maks their appli-

cation neatly Poolprosk: overicad protection on the input and.

August 2000

“cutput, na latch-up whait the common mods w e

cesded, as well as fraedom from oscillaticns

Ths LA7410 is idantical to the LM7417LM741A except that
the LM741C has theirpetfomanse guarantesd overa 0'C 1o
+70°C temparature 1ange, instead of -65°C to +128°C.

Features

‘Connection Diagrams
‘etal Can Package

R

e T
. ar Numbet LI741H, LM741HB8I (Note 1),
- L741AH/583 or LI741CH .
“Ses HS Package Nuniber HosC

e
\ f o
gy T
i 2wt

k ‘O}der Niimber LMT41Wis63
Sp‘é NS Package Number WipA

Typieal Application:

-Duat-ln-Line or $.0. Package

i iy e
Order Number LM741J, Lid741.0883, LM7a1CH
See NS Package Humbar Jos & MOBA or NOSE -

Offset Nulling Cirsuit

Jeyiiduwy feuoneredo 1w
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‘L‘rmi

Absolute Maximum Ratings (o 2)
- Mxlitarﬁherospace ‘gpecifiad devices are requited,

- please contact tha National Semiconductor Sales Office!
: msmbmmc fpr ava ilabnmy and epecifications.

' iNOﬁ@ 71
LN741A Lzt LU74IC
 Supply Voltsoe v =22y 218y
‘Power Dissipaticn {Nok 3) §00 mW S00mW s00mW
Difersrutial Inpuit Wltage +33V 3V £a0y
Input Voltage (Nots ) 18V -1 15V
“Output Shatt Circuit Durstion Contincus Conlinuous Confinuous:
Opetating Temperature Renge BECh WG 5501350 OG0
Storags Terrperatire Rarge -35C G, S5 Ch 41800 -85'Clo +190°C
dunction Temperature 160°C 150G 100G
‘,Sokianug Information
‘N-Packags (10 seconde) 280°C ;B0°C 260°C
-0t H-Package {10 seconds) 20 20T 0°C
Vapc&rﬁ\ase {80 s2convds) 215C 2150 246'C
Infrared {15 secends) 215C 215 215'C
- Sex &Mm "Slrfaze Mauaﬁng Mamods and Their Eﬂoct on; Pmdmt Relabmy forother metmds of:

ct ical Characterlstzcs crm €

|- Paramem j Gandmons |- LMz T s | uwaic {Uifxibs'.
- : “Win.| Typ | Max | Hin] Typ | Max| Hin ] Typ | Max |
It Offest Voltags "'F,,,- 25C ' ' T :
o ; Rez10k2 ) . 10160 20
Rz = 5008 08|80 i
Tanans ST 0% Tagua ' |
Pgxeog - 0 ; 40 ) S
: p “dBg a0k : ' 1l fea 75
“Avemge InputOffsel. | i T e ~ WG
Vellage Dif : : , fe e
Tnpul ffset Voliage X 26C Vg=2v | =10 T ]=18 =18 T me
Adushviant Range ' ' , e | L ;
“dnput Offset:Cument | Ta=28C . gel %0
Ly e RS TET s [
' ' o5
[Tx=%C RN
$ Danone STa £ Tanax . 1 0210 | 1,§_'__
[TazesCVem3oV [ 16 60| Jos[20 [ os
[Taoam STAS Tasaen. o5 1
[ty 2 : :
Ty 28C g : T Teelnel ¥
T £Ta = T T [ [FElEE T v




Electrical Characteristics o & (Continied)

Parameter -

"= Conditions

LIZatA

LM?#?

: wgm, Unite

Min.

Tvp

1 Min

Ty

“Max

Taige Signal Voliage Gein

To-26C R z2 ke
Vgum Vani'lw
U, = 16V, Vo= 210V

Jeo0

vy
"

Taun s Ta 2 Tauan
Azsz ke,

Vw22V, Vo w216V
Vw216V, Vg = £ 10V
Vo= 28V, "‘o -2y

10

26

i
15

"Dt vallage Swirg

Vo~ =V
ALz wko
Ruzakn

=16

*15 |-

Vg = T1EY
Rz 10k

AR z2ka

|22
210

4
*i3]

=12
10

)
+18

W o]

T‘ - 260
T.wm 2Tax T;wm ;

10

25

g M

T,wms T2 Thms
By 10 ke gy m 212V

1R s500 Vo m2r2v | &

: Ts.um £ T3 Tame

220V 10V, = EEY

1 én

035

Ea!»d&;ﬂh (N&e 6)

T;‘;. 25“0

0457

L&

“MHz

03

07|

o5 |

ns

4Supply Guma»nt

&8

7] 28

| Vs f

LM7aA

 Lizar

180,

T

80 | BE

oy

75

0 o]
8 4

my|
my_ |

|

 Hote 2: “abscluis MitTum Raligs”
fmrlm ﬁnﬁgxmhaq:aakpaﬁmcm

tizola thiis mwmmnwmawm&wm naimmb ; conalions for whkch e ials
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Lw7a1

_Electrical Characteristics ote 5) (Continued) o
Note 3¢ For ¢p ot olevated tampscaturse; these devices must be doratzd besed on theme!. fecistanos, end Tj max. fiated undsr*Absoluts Meximum
Raﬁngi'} Tj =Ta+BuPol

Thermal Resistance | Cerdip (3] | DIP.{N) | HO® (H) | 506 ()
8. Junction to Ambient) | 100°C/W | 100°CAW [ 170°C/W | 195 CW
8,6 (Junction to Case) N/A NA. | 25CW A

Hote'ds' For supply voltsges Lses Tan 216V, the sbsolite masimisny infut voltage is- squal to the supply veliage.

Note 5: Unbiss otherwise spesified, thise specifoations ‘apply for Vg = 215V 288°C £ T Wi 25'C (LMTAVIMIATA) For the LMZA/LTHE, thees
- specifications s limited 1o 0 s T 5 4700

Note 6: Cabulated value from: BW (MHz) =0 35Fise Timefus),

Note 7:- Formilitary spicifications' see RETSTAUC lor LM74 1 dnd RETS7415X for LM741A

Note 8:' Human body medlel, 1.5K2 in seriés with {00 pF,

Schematic Diagram

7;
T ] v
er/}- o
o
SR | | 2 svermiG : ’
HKOR-RYDNTING 3 3
=4 g 0z ” RS
weur R 9 } INFOY 5; o A A ’
::‘C! ﬂ( o~
R BT A S
18K s
bAAE
P €
tors ourpur

}\A L . SR10

g -2t 3

010
afi Qz’z:l{ t:oza’
R & »1 :
5K SMe S
o

UL




Physical Dimensions inches uillimeters)

unless othanwise noted.

o DAOZEIT
15.8490.-8. 338}
D £0.315-0:235
- @001~ 8.508)
; 8025 MAX
0,150,185 o Eaey UNCONTROLLED
TETeTY * : ; F LAt O -
e e ¥
REFERENCE PLANE 1 — TR i
0500 ~T0EEE emwm

L0 - MAX 838t L 0i8)
YO

Jg‘” 0.016--0.018 BIATYP

A8

C8.195-0.205 DA

8400 o, . > 955207} PO,
75601 2

6.115.-0,145
12941 - 3.8031
DR

HRGRIY G

 Metal Can Package

- (H)
Order Number LW741H, LM741H/883, L4741 AHI883, LM741AH-MIL of LM741CH.

NS Package Humber HosC

WL
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LM7at

Physical Dimensions inches (milimeters) unless ctherwiss noted {Conlisuech

W

RN, é 2,910 1
’-\jﬁi’mﬁ‘nzom‘

LR
aeany |

N I I 5 I Y I

s e ./

e L5 RE
s

2280 0310 Wit
BEH L ek

Lo d

ngeig g

il GO

055 VAY ]
B LRUE

e |
SRR e b

e

o

a3 &
s i & 5
e a :
1eszage . o

AT

S

; Diiateln Lifte Package (N]
- Order Humbar LUT4IGH
NS Package Number NooE

Fedr N &
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P

Physical Dimensions nches imilimsters) ulss otheraise notad (Conftinued)
£ 8 D ~0.270 AR
L s 050 1 G003 —w I»—- 0005 W TYF
8033 wuf rad e =
0,028 o] 1
e1
50
0270 wax G280 i
GLASS $.238
: FR | J S0ty
2 . : 00828
B P ipey 3
DETAIL A~ [/ 376 39_3&,;
k1 o - 8250 .
ﬂ& “1} e——-i : e
jicd g iR RLEL L ELH
»{(mi L 1 %35 b
sl 0% __i 0045 wax
e o.mﬁm'*’*' e e
o-Lead Ceramio. Flatplk{W)
OIdtr Numbe LHN!WM LH?#‘!WG “NEFR LWMWW&GS
: NS Package Number Viok

"~ Nalcral 033 e ASSUTME a7y mpommy e mgcmm des:mw, 7 CTOUL pater Io3Tes o impied and Natnal tesares.
“tha righi af any 13 withoul Rolios b changa sald droulity and spaciiical
= FC( ﬂG EIOS! U Eﬂt Pﬂl‘dﬂd imf mal»n st us al WWJ’!‘“CMLCW\.

urE W?POHT oLIcY \
. : CUCTS aRE THOT-HZED FORUSE As cnm:m. OOMPCNENI’S L] UFE@JWQRY DE\‘\CES OR SYSTEMS
“THE EXPRESS ARITTEN W&L OF THE PRE&DE”T D GENERAL COUNSEL OF NATDN&L QNDUCTOQ

e aré O30boos OF SySAIS | 2. A crifical componant IS any compensnt o & e suppent

whh, géal implent Inte B2 0RO I3 o Eyslal whsa I 1o [eroms can ba reasonably
support o sustafn e, and whosa tallira to pariom when mpected 16 catna tne Bikie o the life sppert davkce of
vopay. usad In- acoordancs Wil hslusione. 16 Uss sytern, of to afect s safaty or eflecivensss.
iied In U3 labalig, can ba reascriably sxpecled b rosull.

ggmmmwmmeuw.

1 Sembbonductcr certiies thel the Frodiicts and packing naleriais msat The poviabns of 1hs Cistomer Profusls :
“Spaciicafion (CSP9-11102) and ihe Barned Subslances ard mem ol interest Spacticalion «:sv-s—msz;m ;cnlaln r'o ’B;med
“‘Sdmm:as 35 defired hCSFvs‘lﬁ Y SN )
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¢ 250V Phbt&riac Oriver Output

File Number E65085
2 Isolal 500V Peak
Output Driver Designed for 220V ac:
' Standard §-Terminal Plastic DIP
Directly Infercharigeable with
rola MOC@GZG MOC3021, WMOC3022,

'MOC3020 THRU MOC3023

‘OPTOCOUPLERS/OPTOISOLATORS

SOESLIE - OOTOZER 1338 - REUSRED QOTOSER 1888

MOCI020 - MOCI023 ... PACKEGE
TOP VIEW)

150 nof conrest tiis lerming:
NO= Ko IntemaE oohnaciion

logic diagram
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,HOC‘SGZO THRU M003023
 OPTOCOUPLERS/OPTOISOLATORS

CROESI2E - COTOBER 1588 = REVIEED COTOEER 1333

electrical characteristics at 25°C free-air temperature {unless otherwise noted)

“PARZMETER : TEST CONDITIONS MM TYP . MAX: ;sFr?'_]
iz egtcreenscurent Y2y .05
192" Satctoraamd volage BT = EX T
[ipRu:  Repelibve of-stale ourert. elher grecion__ |Viomin =200, SeeNote S ] 6 ww]
QS CrEcaITale of e of oEos vorags Tse Faire | ] e
[ daduct . Crenalrale of dse ol commumtng vorags . |ig = 15 A, TeeTgurE 1. "B Tos |
Wo35a0 PR
: y HOCHIRY . - s S 3 3
sy »Paai&ommmmge ‘Hiihet airzclion Tora = GO e
P HoodhG cicenl airss diraclion ; 303
NGTEE: Teet voliage bl b agpies a1 (e 10 8gher oar 2.

'PARAMETER MEASUREMENT INFORMATION

e

,v.éswmxs;‘

NOTE &

3 rate o m&af wc’mwlage :M& wmr&awwgfyﬁgmm&‘mewmmsmmwrg .

proiciac staye 40 (13tchzs) JRA! 10e Irpet pulse has Shatec W 10 furthse ipul puikes, the.
gm& wmwgn&mgmmsmrmﬂeqwncymvﬁ%moﬁomma?mbzmed
e Me:, sccodng o mw shaowr a\l:re:nmw

Figure 1. Critical Rate of Rise Test Circuit



Emifiig.Diade Trigger CuneniiNotmatized)

'MOC3020 THRU MOC3023

OPTOCOUPLERS/OPTOISOLATORS

GOESCIE - DCTOBER 1335~ SEVEED CCTOESR (853
e —————— e ]

TYPICAL CHARACTERISTICS
E}\M‘lmtiG-DIODE TRIGGER CURRENT mDRMAUZED)

T

13-

: vs
‘FREE-AIR TEMPERATURE

12k

11k

\ak &1-6‘@10 Curean - m

tma—Pe

Tyéng —Nonreretiive #aak O State Curant o

ON-STATE CHARACTERISTICS

| outputty = soo s /
| fp=20ma : T
IEgbHL
CTEsC

eo-t e 1 ey

Figure 3

NONREPETITIVE PEAK ON-STATE CURRENT

{FULSE DURATION:

0.07 D% i

1

gy~ Pulsé Duration = s

‘Figure 4

100

80



-10C3020 THRU MOC3023
' OPTOCQUPLERSiOPTOlSOLATORS

| SDESIIE-CCTCRER 1636 ~ AEVISED CCTOBER 1358
N

i R e s
s e APPLICATIONS INFORMATION

MOC3020, MOC3028
Rin ‘ ,

Voo —wn—t

Figure 5. Resistive Load

' MOC3020,MOC3023
: Ripy ; L4380 24K0
Voo —A : Sy SED S

L moa s S

IgTEAEmE

Figure & Induictive Load With Sensitive-Gate Triac.

: ZL

NOGC3029; 18008023 et

220V, 80 Hz

ASmA <IGT S0 M
Figure 7. Inductive Load With Nonsensitive-Gate Triac
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MO0C3020 THRU MOC3023
OPTOCOUPLERS/OPTOISOLATORS

HOESC2E - DETGEER 585 < REVEED OCTOBER 1333
———

MECHANICAL INFORMATION

)Eaeh device oonsnsts of & galium-arsenide infrared-emitiing dicde: optically coupled foa silicors Ma&m¢
mwnmd ons 5¢itrmirsa£ lead rame émapsa%m& wikhin anelactrically nonsondustive p&asdc compound. The
case can withstand soldering 'empfs-rmee with nod&fomaaan aad devm p-&r&cm\m characteristics| remain

stable when operated in high-humidity condis dons:

3.4010:370) L
3,38 {0330}

ingax Dot
{268 Note B
7.2 0300y TP E @ ® @wau&.m
“{ooe Hote A} A 1.780.070)
(661 (0260} %‘%%ﬁ—% .57 (5.620) 1,78 {0.070] ung
b : &'l P- © EPlaces
S :
- t A~ T 1,01 {0.040) b
e IR 8534 10.021
Bazs). ool -t P “"u"' v"—‘%—lsm 015
CAPlees. .S Plates.
254 PG TP,
(sasNofasy

A, Leaoi 3¥§ wilhin [.13 0,005 radis tﬁ zwé goﬁ:;m (TR NI madiran waedsl conaton azdammmed
%00t

1. Anode {p3itof s Irfrarec-emittrg dote)
2. Calkode {parl ol the Infrarac-eniiing dinde;
2780 tern3l Conratlicn
4. Manteminalipss ¢f the prostransision
£ Triac Subsirate (DO NOT cornectiipan of ke mns%&m;;
£ 380 t&m&&&gpmeﬁn&e p'«se:mmwn
0. Tnedirersions gherSllamin JEOSC C ¥O-OIT AN Smsnsors,
£ Al insar dirensions e flven In misiniztens and parepihercaly gven n Inshes.

Fggum 8. Mechanical (nformation
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