] . o
TUNHOAYANAN Wi&'ﬁ]ﬂﬂlﬂc}i"tmﬂﬂiﬁm

179 s sdg T inaa Idng

qkmm uwugﬁlﬂu Fudod

2/95®

2534
muny
tunziiioy
Tusfoudl

S )
”
a«¥)
i

Llesgzze

o g » ﬂ. -3 ) o du -3
TaTssruiitanii Sudrunisne s TAnEMAMaNERT IngAERT it
o ~ € é
mmmﬁanaﬂwz!ﬂm
o 4
AlE NGRS
amiuinaly lafusvaaai nait 5wgmnw17a1nnwﬁ 3

Insfnun 2534




Two-¥Wire Transmitter

Mr.Aditep Chaisang

A Special Project Submitted in Partial Fulfillment of the

Requirement for the Desree of Bachelor of Science

Department of Applied Physics

Faculty of Science

King Mongkut's Institute of Technology Ladkrabang

1991



#rdolaTsouliiay Teuud sdan wrinde At

=% o [ 7] 4

Tan psoRi Y dudea
AR ﬂaﬂaﬂquﬂm
b’a: Lo as asn o
211Nl awn 2.9%n A5 11R

o a ¢ ¢ a ¢ v o
meadnildndTrend  anednanatant  anivinalulafiuressuinaniSramnmng

» U
[IMNTEU D%Mﬂiﬁ%ﬂTﬂ?ﬂﬁﬂ%ﬁLﬂﬁ%kﬂ%ﬁ?%ﬁiﬂﬁaGﬂﬂ?ﬂﬂﬁﬁﬂ?ﬂﬁ@ﬂ%ﬂ? Ingn

gﬂ)ﬂ
ARNT ULTH

=~ (@ﬁSQ&~r~

4 g F=3 L L4 a =% ‘ 5’
( 3.87.18%%  12n¥3A7A ) ﬁ?ﬁ%qﬂﬁﬂ?ﬁﬂgaﬂﬂﬂﬁwﬁﬂﬂ

ALEATTUNITADY LAT 9 97 UH L AR

§a ?‘L—f- dT¥81UNTINANT

¢ 9.8798  Ad1Tg )

(::%;9' 9(£L4 ATTINNT

fa%y

a [
( O-@%ﬁm QWEQ%W?W& )

Rﬂﬂﬂﬁ%@§ﬂ7ﬂ%ﬁ?ﬂﬂﬂﬂ7%gﬂﬂ ANEINANATANT

anwﬁu;anuTaﬁuizaamsnéﬂaiﬁqmﬂww7awﬂnssﬁa



#rdoTaTesnulien seuud sdan ariioge sans

v r-9 173 [ ) 4
ANANED yronL Ny duded
‘ﬂ' {~- o0 an (-3
219178n1Fne 2.9%m @71
a a ¢ ¢
AR3UN ﬁaﬂaﬂisqnm
In17@nen 2534
INARED

= ' v a o ¢ 'V w .

LATo 4d sd M InAe sAn e LﬁuqﬂnsmﬁﬁaﬂaeaqumTaaLmaaﬁnzﬂ%@@

fiotadr e 1Hldsgaenslnaqlaglafinsnaiaiaon  Tesendanasdsdggalusd
v a ) a éa a ¢

199nTeua 1dth Tﬂﬂa@qwmaugﬂasgnuw1ﬂﬂﬂﬂﬂTﬂﬂaeasuauautaaimauamﬂa1ﬂLaai

z f v X
niwinisulas dudgrenseuadaz sar s Tramadunsua  TaalulaTeann
L4 ] 13
avd 0971 17 8u ReuuT sduaoama a9 Tareaudyga othmamauaslanie Taaduum
v a é » ' a o ¢ v o { ﬁ

ldnnsufia Lradavar Luth s0-s0iiadTranuenaudlidno-1 Toani Joutlas i lunTeua

avian 4-20 aduawd

a ala o 4
nwququnwﬂszqnm

S 4
ATUSHNYIA NG T

@ = o
mnnuutmﬂiui@ﬁwa:w@utnﬂ1@1mn::ﬁ3
AIMNISLY NN, 10520



Special Project Title Two-Wire Transmitter

Name Mr.Aditen Chaisang
Special Project Advisor Mr.Wichit Sirichosat
Department Applied Physics
Academic Year 1891
Abstract
This special project is about developing two-wire
transmitter which is very useful for measuring signal in

industrial control., The signal will be transmitted in current form

. Input voltage signal is amplified by noninverting smplifier.,

After +that, voltage to current converter converts votage signal

into current signal. The transmitter has a comparator to compare

signal for controlling., The transmitter is set for transducer with

0-60 mV. The ocutput current is between 4-20 mA.
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St DTNRRD IS Noninverting Amplifier

! INPUT OUTPUT
i
i
g {mv o) < Vi)
i
:
; 0 D
t
: 5 0.1
) i
. i
, 19 0.2
: 15 g 0.29
' !
X i
; !
: i
! a5 | 0.52
; j
' !
: 20 ; 0.6
‘ 15 ; 0.7
}
!
‘ A0 : 0.78
' 45 0,91
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| INPUT OUTPUT
{ mv ) (V)
2
|
J
50 1
i’
55 ! 1.1
i
50 : 1.23
; €5 : 1,31

2974 5.1 ARNNSNAAD9UBEY 999 Noninverting Amplifier
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NERD 13397 Voltage

56

to Current Converter

INPUT OUTPUT
: € Vo ( mA )
0 -
| 0
i
4
| W ;; 4
f 2.29 6
. |
; 244 ; 8
1 i
. ;
c 62 ; 1t |
! é
j 0.6 ; 12
. i
3
, 2.7 ; 14
; ; 5
' 2.78 | 15.8
1
‘ {
, C.91 : 18
' :
! : 20
j fal : 22
| !
1.23 ! 25.1 !
. |

HANYTNARS$IIRT

Voltage to Current Converter
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2% Voltage to Current Converter
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uA741

FREQUENCY-COMPENSATED OPERATIONAL AMPLIFIER

FAIRCHILD LINEAR INTEGRATED CIRCUIT

GENERAL DESCRIPTION — The uA741 is a high pertormance monalithic Operational Amplifier
canstrucied using the Fairchild Planar® epitaxial process. It is intended fur a wide range of analog
applications, High common mode voltage range and absence of 1atch-up tendencies make the uA741

ideal for use as a volitage follower. The high gain and wide range ot operating voliage pravices supearior*

performance in intugrator, summing smplifiar, and general feodback spplicatons. Eloctrical charsc:
eristics of the AT41A and E st idantigal to MIL-M-38510/10101,

-

NO FREQUENCY COMPENSATION REQUIRED
SHORT CIRCUIT PROTECTION
OFFSET VOLTAGE NULL CAPABILITY

LOW POWER CONSUMPTION
NO LATCH-UP

ABSOLUTE MAXIMUM RATINGS
Supply Voltage
BATAIA, uATAT, BATIIE
#A231C
internai Power Dissipation {Nute 11
Metal Can
Molded and Hermetic DiP
Mini DIP
Filapak
Differenual input.Voltage
Input Voitage (Notg 2)
Storage Temperaturg Range
Metal Can, Harmatic DIP, ana Flatpak
Mini DIP, Moldea DIP
Opsrating Temporeture Range
Military (BAT431A, uAT41)
Commercial (uAT41E, uA74C)
Lead Temperature (Soldanng)

LARGE COMMON MODE AND DIFFERENTIAL VOLTAGE RANGES

122V
118V

600 mW
670 mW
310 mw
570 mwW
130V
116V

-65"C 10 +150°C
~55'C10.4125°C

~65°C 10 +126°C
0°Cto +70°C

Matal Can, Hermetic DIPs, and Flatpak (60 3) 300°C
tMaldad DiPs (10 s} 260°C
Qutpuy Short Circuit Duiation (Nute 3) indefinite
B-LEAD MINIDIP 10-LEAD FLAT}'AK
(TOP VIEW) (TOP ViEW)
PACKAGE OUTLINES 6T 9T PACKAGE OUTLINE 3F
PACKAGECODES T H
o ne G, — 1
- ] v it —— ==
S ::j:D—L,:J v
ol 4
w{] ! o ) oot
JHESET g £ OFFSET
.- b V- m—— g

ORDER INFORMATION
TYPE PART NO.
uAT41C KATAITC
WAZ41C .., BA241RC

ORDER INFORMATION

TYPE PART NO.
HAT41A HATA1AFM
KA741 HAT4IFM

CONNECTION DIAGRAMS

8LEAD METAL CAN
{TOP VIEW)
PACKAGE DUTLINE 58

Note: Pin 4 conneciad te case

ORDER INFORMATION

TYPE PAAT NO.
HATATA HATATARM
uAl41 HAT41HM
HAT41E HATRIEHC
nA741C HATAIHC
14-LEAD DIP
{TOP VIEW)

PACKAGE OUILINE GA, YA

1% tun W zman 1)
x ] (7] ne
0
3 é :I; ne
3
aont mES
[
] v
3] n
aw{”] D out
v i £ oreser
; —l wont
NG C: : NC

|
. ORDER INFORMATION

TYPE

HATAIA
BATAT
BAT4VE
uA741C
uA741C

PART NO.
nAT41ADM
HAT41DM
#A741EDC
sAT410C
kAZ41PC

Notes on following pages.

- @~ & €
o

*Plarar is & potentod Feirchilg process,

L)

- 4
AUV

@ =l v v
ATLTALY LGERRABIAR R BRIAN
@WNITLY AN, 10520
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FAIRCHILD LINEAR INTEGRATED CIRCUITS « uA741

HAT4TA
ELECTRICAL CHARACTERISTICS (Vg = £ 15V, T * 25”C unluss otherwise specified)
PARAMETERS lswe delimuians} CONDITIONS MiN TYP MAX UNITS
Input Offset Voltage Ag ~ 5011 08 30 mv
Average Input Oflset Voltage Dbt 15 wV/eC
Input Ofiset Current N 3.0 30 nA
Average input Oftset Current Desit 05 nAC
input Bias Current | 30 80 nA
Powaer Supply Rejection Rauo Vg @ +10, ~20, Vg » +20, ~10V, Rg = 501 15 50 uviv
Qutput Shart Circurt Current . 10 25 . 35 mA
Power Dissipation . Vg~ 20V 80 150 mW
anul Impaddance Vg = : 20V 1.0 6.0 ma
Larga Signal Voltage Gan Vg = 120V, R = 2kil, VouT = 115V 50 VimV
Transient Response Rise Time 0.2% 0.8 m
{Unity Gain) Overshoot 6.0 0. %
Bandwidth (Nots 4} 437 1.8 MHz
" Siew Rate {Unity Gain} Vin = t10V 0.3 0.7 Vias,
The following specifications apply tor ~65°C < T < +125°C
input Offset Voltage 4.0 mV
tnput Offset Current 70 nA
input Bias Current 210 nA
Comman Mode Rejection Ratio 4 Vg © 120V, Vi *,* 16V, Rg » 5002 80 a5 a8
Adgjustment For Input Otfset Volisye Vg * t20V o 10 mV
Output Short Circuit Current 10 40 mA
~-8§5°C 165 mw
Powsr Dissipauon Vg = 120V 126°C 135 e
input Impedance Vg =120V 05 mMa
Ry = 10k8 1 e v
Output Vollage Swing Vg = 120V, e - 7 v
Vg = 120V, R = 2k, Vout = 115V 32 Vimv
Large Signal Valtage Gain
Vs e 5V, R = 2kil, VQuT © ‘2 V ] 0 A Vimv

NOYES

1.

. Calculated valus from. BWIMHg) = A

Aating apphies 16 amurent lempardtures up 10 70 € Above 70 € amieent derate Linesrly at 6 ImW/°C for the nietal cen, B ImW”C for
the DIP and 7.1mW/*C tor the Flaipek.

For supply voltages less than 2 18V, the absolute masimum nput voitage 1s eQual ta 1hs supply voltage

. Short circuit may be 10 §round or ariher supply. Raung apgplios 18 +125 C cose or 75 Camb tampersture

Time tus)
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e
FEATURES

0 UKIaLow Vgg onvenenseiiennrnnenenenes s 10V
o Ultre-Low Vo Brift . . 7.
o Ulwa-Stableva Tl .......oeeult oo 02uViMoNIR
s Ultralow S Y XA
» Mo Extemal Components Required

o Roplacea Choppor Amps at Lower Cost
L J

-

-

e

Singie-Chip Monolithic Canstrucion
La:qol:w\ldtmnmgo.....,........... =140V
Wide Supply Veitage Rangs ........... =3V te 218V
Fits 728, 10833082, 741, ADS10 Sockals

GENERAL DESCRIPTION

The OPO7 Series reprasants a’breakthrough In monolishic
operational amplifier performance — Vog 0f 104V, TCVgg ot
0.2,VI*C and loug~(etm atablmyol 0.2,Vimonth ars achleved
by a low-nolse, choppaer-lass bipolar input ranalaler amplitisr
circult. Completa eilmination of extarnal s forotl-
sat nulllnq, lf'aqumcy comgsensation and dev.ce pm(acuon
rizatlon and optimization ot sy

Mean-‘lhna—&elml’mlwe Rates in Mgh—per(wmance asrg-

P and Industrial appll it devh:e'
[! bi id d y tima
asd allmlnales neld recalibrations.

Trua ditfarantial inputs with wide Input voltage rangs and
outstanding common moda rejection provide maximusa figx-
ibliity and perfarmanca in high-noise snvironments and non-
Investing appiications. Low blas currents and exiramely-high
input Imped ara mainlalned over the antlrs temparature
fange.

Tha OP-07 pravides unparatlaled parformance forlow noise,
high-accuracy amplificalion of very low-lavel®uignals In

0p-g7

ULTRA-LOW OFFSET VOLTAGE

GPERATIONAL AMPLIFER

far 725, 108A/308A", and OR-05 amplifiers; 741-types may b2
disectiy rapisced by removing tha 743'a nulling potsaiiomater.
*T0-89 pachaye. onty. Fae Matchad Dusl we OP2U2,

PiN CONNECTIONS & CRCERING INFORMATION

3 oy Thetd
Vog TRt Ve
TO-38 {J-Suliix)
T sour ORDER: CPOTAY CPOTICS
CPro7s orOTCY
-y s OP-07Ed
4 ¥- ASEY
14-PIN DIP {Y-Sullix)*
OHDER: OPOTAY
OPQ7Y :
OPO7EY!
opQrCY

“Hot icomnonded ics new detigas.

© GHDEF: OPO7CP
apo7EP
OPQ7DP

&PIN DIP @5uliix)
ORDER: OPO7AZ:
oPOTZ
. OP-Q7EZ!
opu7C2
Hilitary T aturs Rangs Devicas with
MIL-S¥0-343 Clazs B Procassing
ORDER: OPO7ALIB83  GPOTAZIBE3  OFOTY/R43

\ranaduce. O ara 3vailatls in chip form OPUTAY/E83  GPFGTLBE3  OFO?Z983
lor uumnybndcircunry. The OP-07 usaduaclmplacamanz 3 /
SIMPLIFIED SCHEMATIC
we
’ I Azat e
P T, NULLE
*NaTE: >——a1 g = (5 ar
A4 AND A28 ARE
S, e
:-'n‘:-ﬂm' 0% > - __l »—-Km
QT wOLTAGE r\“’ 1 mc;
Za ’__'KJ" o O o ** surmr
) —— o m ——s |-
SR e
o 13 Yo v
ach —-—-KW
o |-
K}‘ F—tan N——iéin
e " . .. s
ft) San 1 6] e
PFINGUTS FOR J, 2 AND P PACKAGES. .
The ! this groductis hraugh an d g Gy Al @ thics are g 10 el o
axcesd publisned specifications. - R CHisIPME  TECHNICAL SPECIF aEP 1eas

[

QP07 ULTAALOW OFFSET VOLTAGE OPEAATIONAL AMALIFIER

ELECTAICAL CHARACTERISTICS a4 = 215V, ~55°C 5T, 5 +135°C, uninss atharwize nolsd.

aputa opar
PARAMETER YMBOL  CONQITIONS HIN VYR 4AX Wi YR MAL UNITS
ot Oifsen Yeitage Vos {tote 1y - X3 30 -~ & 20 ¥
P oit v B Tam Yoz Mot - oA - e e
wizn Externad Trm TC¥os, Ry = 20843 ~. 92 98 - %3 3
tiput Otises Swtend tog ~ 68 42 - 12 83 0A
";:” ingut Offaal Cumaal gy (Note 3 - 5 5 - 8 % e
tnput Bias Gurrem [ — 12 &t3 ~ 28 260 A
Avorage lngut Blas Current Snft Tl —_ 8 B - 123 5 PAIC
irput Yollage Ranga VA {10 213> - 2310 2135 - ' v
Cammnan sode Aajection Aatio  CMAR Vo, = =1V 168 123~ o 22 - 8
Powat Suoply Ralacilon Rado PSAR Yg= 2z 1c 218V R T 1] - 3 DB - Y
Lacga Sigaas Volizge Gain Avo RL_xE:!. “o"}"w A0 0 -— 156 400 — Vimy
Maxiznan Outpal Vollage Swing  You Readat 20 =126 — 120 z1286  — i v

TYPICAL OFFSET YOLTAGE TEST CIRCUIT

- TYPICAL LOW FREQUENCY NOISE TEST CIRCU®

LENS

_.WV—’I"—OO:J:#UI

= i~tauintiag

000
NV . AL 1
v
badd » 100 ! 1
wVyr Vi,
oA b——0 vy
. N Jbedliy
Vi -
s 5% = . —
1 BT kPP a0tk « Do TSR © i

-

-l

BURN-IN CIRCUIT

'

9
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HE 700 SERIES

compatibic. '

& Al reed switches are run-in 1 million operalions and ieiays are 100%

tested for hermeticity after molding.

@ Rugged package, sinall size, low cost, long \ia suited for telecom-

munication, mcasurement, and control enumeenng

DUAL-IN-LINE PACKAGE

9 Logic compatibie -— hngh speed, low power — auiomatic inseriion

/
COIL . GO MUST OPER-
V!)LH.S[ HESISTANCE  MyST REL FURHM Vv
“ 8 /500" "a.75/1.0 1A 200
12 1000 ° B.0/1.9 1AL 560),
24 2150 18/20 1A 200
& 200 . 375/1.0 2A 100
12 500  .8.0/1.0 2A 100
24 2150 16/2.0 2A 100
5 200 3.75/1.0 1C,. 200
12 500  8.0/1.0 1C . 200
‘ 24 | 2000  16/2.0 1€ 100
HZT21 RO5H0 5 200 . 37510 1€ 200
HE721F12:0 12 500  80/10 1C 200
ﬁFZ"HE ﬂ “C.4s 24 2000 - 16/20 1C 200
: P\ N [ Y 18,0200
12 £00 - 8.0/1.0 18 200
24 2000  186/2.0 1B 200

v 1. W/diode 2 E!utuastanc ghle'd

e s CF e o A e i Ko i W

SWITCHIRG

A
5 10
5 10
Sp= 10
110 3
110 3
A10 3
260 3
250 )
250 3
.250 3
250 3
+.250 3
.250 3
250 3
230 3

YOLTAGE

250
2560
250

200
200
200

250
250

IS
28

250
250

= 250

250
250
250

0OL0-0FF RESISANCE  1-24
"200" "£3.20

3. Dioue & Elecirostatic

T

CUNTALT  PRICES

200" 3.20
200 335 |}
250 460 |
250 460 |
250 460
200 595 ‘
200 595
200 665
hE
200 595 |
200 5.95 !
200 6.65‘“‘“‘% -
200 500
.200 5.00 i
200 550 |
Shield }
RATER Sp ks 0

LPRIF VT PRIy e S IR e

B o St e

93
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