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ABSTRACT

THIS  THESIS IS ABOUT INTRODUCTION TO THE INFANT
WARMER WHICH THE INFANT STABILITY TEMPERATURE CONTROLLED
DEVICE . THE CIRCUIT PART CONSIST OF TEMPERATURE SENSOR
CIRCUIT THAT CHANGE THE INPUT TEMPERATURE TO BE THE
VOLTAGE LEVEL. THE VOLTAGE LEVEL WITH THE EXIST DATA WITH
1S THE MEDICAL USED TEMPERATURE .THE SIGNAL FROM THE
FORMER PROCESS WILL BE THE INPUT OF THE PULSE WIDTH
MODULATION (PWM) CIRCUIT AND USE ITS OUTPUT SIGNAL TO TRIG
INFRARED HEATER CONTROLLED SOLIDSTATE RELAY (SSR) FOR
DISSIPATION OF HEAT ENERGY OUTPUT. 1F THE INPUT
TEMPERATURE DOES NOT REACH THE EXPECTED TEMPERATURE .THE
FEEDBACK SIGNAL WILL BE USED FOR LOOKING UP NEW COMPARE
DATA AND RUN THE SAME PROCESS AGAIN AND AGAIN . WHEN THE
INPUT TEMPERATURE REACH THE EXPECTED DATA .THE FEEDBACK
SIGNAL GOES OFF . DURING THE PROCESS. THE TIMER 1§ EXIST
TO KNOW THE PROCESS FERIOD

TH1S SYSTEM HAVE ITS BUILD-IN FALL SAFE SYSTEM BY
DETECTING AND DISPLAY THE FALLSIGNAL IN FROM OF LIGHT AND

SOUND .
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National
Semiconductor
Corporation

LM135/LM235/LM335, LM135A/LM235A/LM335A
Precision Temperature Sensors

General Description

The LM135 series are precision, easily-calibrated, integrat-
ed circuit temperature sensors. Operating as 8 2-terminal
zener, the LM135 has a breakdown voltage directly propor-
tional 10 absolute temperature at + 10 mV/*K. With less
than 11 dynamic impedance the device operates over a
“current range of 400 pA 1o 5 mA with virtually ne change in
performance. When calibrated at 25°C the LM135 has typi-
cally less than 1°C error over @ 100°C temperature range.
Unlike other sensors the LM135 has a linear output.
Applicstions for the LM135 include aimost any type of tem-
persture sensing over 8 —55°C to +150°C temperature
range. The low impedance and linear outputl meke interiac-
ing to readout or contro! circuitry especially easy.

The LM135 operates over a —55°C to + 150°C temperaiure
range while the LM235 operates over a ~40°C to +125°C
temperature range. The LM335 operates from —49°C 10
+100°C. The LM135/LM235/LM335 are evailable pack-
aged in hermetic TO-45 transistor packages while the
LM335 is also available in plastic TO-82 packages.

Features

u Directly calibrated in *Kelvin

m 1°C initial accuracy available
Operates from 400 pA 10 5 mA
Less than 12 dynamic impedance
Easily calibrated

Wide operating temperature range
200°C overrange

Low cost

.
AN BN B

Schematic Diagram

49 $n

<
M um

AA
.
v
AA

ATIUSIVENT

) i TLHISEE-1
Connection Diagrams .
T0-92 TO-4¢
Plastic Package Metal Can Package®
S ——
ADJ + -
SOTION VIEW #DTIOV Vikw TLI560E -8

Order Number LM3352 or LM335AZ
See NS Package Number Z0O3A

*Case is connected ic negalive pin
Order Number LM 135H, LM235H,
LM335H, LM135AHK, LM235AH or LM335AH
See NS Package Number HO3H
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LM135/LM235/LM335, LM135A/LM235A/LM335A

Absolute Maximum Ratings
i Military/Aerospace specified devices are required, Spedcified Operating Temp. Range
contact the National Semlconductor Sales Office/ Intermittent
Distributors for avallabliity and specifications. Contiriuous (Note 2)
(Note 4) LM135, LM125A ~55'Cto +150°C  150°C10 200°C
Reverse Current 15mA LM235, LM235A -40'Cto +125°C  125°Cto 150°C
Forward Current 10 mA LM335, LM335A —40°Cto + 100°C  100°C 10 125°C
Storage Temperatute Lead Temp. {Soldering, 10 seconds)
= _ y TO-8z Package: 260°C
TO-46 Package 80°Cto +180°C TO6 Package: B0
TO-92 Package —-60°Cto +150°C
Temperature ACCUracy Lmi3s/LM235, LM135A/LM235A (Note 1)
parameter Conditions LM 135A/LM235A LM135/LM235 Units
Min Typ Max Min Typ | Max
Operating Output Voltage Te = 25C,ig=1mA 2.97 298 | 295 | 295 | 288 | 3.0t \
Uncalibrzted Temperature Error | Tg = 25°C.lg = 1 mA 05 | 1 1 3 c
Uncalibrated Temperature Error Tmn < Te s Tmax iR =1 mA 1.3 27 2 5 C
Temperature Error with 25°C Tain € Te < Twax I = 1MA 0.3 1 0.5 15 C
Calration
Calibrated Error at Extended Tc = Tamax (Intermittent) 2 2 °C
Temperatures
Non-Lineay IR = 1mMA 0.3 0.5 0.3 1 *C
Temperature ACCUracy Lmass, LM33sA (Note 1)
Parameter Conditions LHOR54 LM335 Unlts
Min Typ | Max Min Typ | Max
Operating Output Vallage To = 25°Cig = 1mA 205 | 298 | 301 | 282 | 298 { 3.04 v
Unczlibrated Temperature Error Te=25Clg=1 mA 1 3 2 [} ‘C
Uncalibrated Temperature Ermor T & Te < Tuax. ln = 1mA 2 5 4 9 *C
Temperature Error with 25°C Tiin S 7o S Tmaxi lg = 1mMA 0.5 1 1 2 *C
Caldration
Caixated Enor at Extended Te = Taax (intermittent) 2 2 *C
Temperatures
Non-Linearty R =1mA 0.3 1.5 0.3 1.5 *C
Electrical Characteristics (note 1) A
i LM 135/LM235 LM335
Parameter Conditions LM135A/LM235A L M335A Units
’ Min | Typ Max- | Min | Typ | Max q-
Operating Output Voltage 400 pA<IgSSmMA 2.5 10 3 14 mv ]
Change with Current | At Constant Temperature ¢ )
Dynamk Impecdance ; In=1mA 05 0.6 n
Output Vottage Temperature +10 +10 . mvV/C
Coethicent
Twne Constant Still A 80 80 sec
100 fi/Min Alr 10 10 sec
Stirred Oil 1 1 seC
Tirme Stability Tc=125°C 02 0.2 *C/khr
Nore 1: AcCuacy measutements are indde in & well strrec of tath For other condibons, set! heatng must be considored.
Note Z Corrwous operstion 8t these temparatures lor 10.00C houstorH;?awpe and 5,000 hours {ot 2 package may decrease Mo expeciancy of the device.
Mote 3: Therme! Resuistenco TO-92  TO4E : -4
€45 (uncuon 1o ambant) 207 CIW 40T CM e
€, (junction 1o CeLE) 170G NPA
ot 4: Feter 10 RETS135H for mifitary specificatons N

v e emria, A G,
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Typical Performance Characteristics

Reverse Voltage Change Callbrated Error Reverse Characteristics
. a T "
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¢ T w — 30
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MC34074,A
MC35074.A -
MC33074 A

Advance Information

operaiec frem split supp

S€ <
IMpeCence en
pmm -

/

The MC3L0

e \Wige Ezncwicih: 4.5 MHz
@ Figh Stew Rete: 12 Vius

e Lzrge Output Volizge Swingi=147 V.io + 14.0 Vior Vg =
® Lzrpe Cepzcitance Drive Czpability: 010 10,000 pF

e Low TH D Distortion: 0.02%

e Excellent Pnase Mzjcins: 60°

® Excelien: Gzin Nargin: 12 ¢B

HIGH SLEW RATE, WIDE BANDWIDTH,
SINGLE SUPPLY QUAD OPERATIONAL AMPLIFIER

2 sizndarc low-cost Bipolar technology with innovetive design
concepis is employes for the MC34074 ceries of monglithic quad
operztionz! emplifiers. These devices oHer £.5 WHz of geir beno-
wiGth procuct, 13 V us stew rete, enc fest setiling 1ime withou the
use of JFET device 1echnology In addiiion, low input ofiset volizge
czn economicelly be achieved. Although these devices cen be
s ies, they 21e peticulerly sunedfcr single
supply opersiion, since the common mooe input vollzge 1znge
inc.uoes cround polential (Vpg) The &'t NPN outpui siece, cher-
4y no ocadbend Crossovel O'siorion end lelge Ouipu!

n Iso provices high Cgpeliiive Crnive cepabiily. €xcei
in mzrging, low open-ioop hich irequency cuip:
ymmeiricel source sk a¢ freguency response
307425074 series of devices ere evaiiebis in sian:
czrd or prime pedormance (A Sutfix) craoes end specilied over

mmErcizl incueirie! vehicular or muliiery lempereiufe rgnges

® Fzst Settiing Time: 1.1 ps 10 0.10%

e \"ige Singie Supply Operzting Renpe: £ 010 44 Volis

e \Wide Input Common Mede Renpe Inciuding Ground (Vg)
@ Low Inpu: Dfiset Voltege: 2.0 mV Mzximum (A Suffix)

QUAD HIGH PERFORMANCE
SINGLE SUPPLY
OPERATIONAL AMPLIFIERS

SILICON MONOLITHIC
INTEGRATED CIRCUIT

L SUFFIX

CERANIC PACKAGE
CASE 632
MO-001AL

F SUFFIX
PLASTIC PAZKAGE
CASE 6<£

SINGLE SUPPLY

3Cvie& v

| y '
' r——————’
b e— : |
2 1
P L
i F
l i
Gt !
: 12
et )
5
13 —O
2 ey
/C ‘. o
O—

SPLIT SUPPULS

VCC - 'v“'. azy

PiN CONNECTIONS

Ouw ' 4 Ount
i 2 B pn 14 PRt
1 ! |
i :
= i
Inputs "‘—, B g

L4
s % 1
R 4 SREGR -~ inpus

- t T 3 ot b o | - -
I R W iy

E’ I ! $ 3
on [ | | Own. -
> 2] slaf

{Top View)

ORDERING INFORMATION L
————

Device Teenperature Ranpe w
MCI50741, AL -5510 - 125'C Ceramic D%,
MC2307¢L. AL —4010 < B'C Cereme D7
MC32074F, AP —4010 - BEC Plzstic DF 3
MC32074L. AL Cio < 70°C Ceramic DE
W TRL07LR AP Cte » 70°C

This 0OC U™ Al CONEINS 1740TMELION ON 3 NEw product Spe e iens 2N INformeno” hered

&1t subjecT 10 Chanpe wIInoUt Rotce

r

MC-92

€ woToMOLE N RS




NMAXIMUNM RATINGS

] : Rating Symbol ! Value Unit
Supp v vohiege from \'CL:c \'ij-t VS | -l Volte

' Inp o Di4erentiz! Volieoe Fznpe Vipk i cie 1 Volts
Input Voliege Range Vir ! Noie 1 Volis
Ouine Shoni-Circuit Durztion (Note 21 1¢ § Inge* ~ne Secands
Cperztinig Ambient Temperziute Renge Ta ‘C

i NC25072,A -551c - 125

| WCE3074.A -4010 = €5

i W07 A C1c =70

| Opererng Junction Temperziure T, - 180 *

: Siorage Temperature Range Tio s

| Cerzmic Pachepe -€%1c =150

| Pizstic Packaoe -5€1c - 125

NEAXINUNM DEVICE POWER DISSIPATION
Amtien: Tempereiure i - 70°C - g&C ' >

| 800 £50 } mw

. Powe: Discipetion

WOTES

wNE O brtkanny

s mwtt not eaceed the mepniude of Ve or Vg

i
& Fown' Cittipenc” moott DO CONS DETEC 10 €NSUE MEXMUIT JUNCHION 1€ MDETaIule (T_,‘ 1€ noLexces et

EQUIVALENT CIRCUIT SCHEMATIC (EACH AMPLIFIER:
H -0 VCC
¥yom
| Q2 0z
J Ezs il Commeonio
| Circuitry || &l Amplifiers 3;.05
l 572 4 ‘\
! | Rsc =1
V£E 3]
; ] 20 J Outpun
|
- G _{‘07 ".—‘K—“_Qﬂ
Input g J
>0 i Ce
ot
Vil

Fin

-0 VEE

2

@ R OTOROLA Semiconductor Products Inc.




DC ELECTRICAL CHARACTERISTICS (Vpe = =15 V. Vgg = =15 V. K| connected 10 ground, Ty = Ty, 10 1h:gh INote 3) unle
ctherwise noied)
| MC35074AL/34074A" S
, 307k MC3507¢ 34074 33074
Characteristic Symbol ; Min i Typ | Max Min Typ ! Max Uni

Input Otfse: Voltage (Vg = 0) Vio | | mV
Vg = <15V Vgp =15V T, = ~28°C o 05 | 20 - 20 45
Veg = =50V Vg = OVT, = =25C - 05 | 25 | — 2% {°8D
Vge = - 15VIVEg = -8V T, = T, 10 0k = — | 40 — = 6.5

Averaoe Temperziure Coeticient of Otiset Voitzge ; AVi0aT : — 1c : — —_ 10 —_ BV

Input Bizs Current (Vepy = 0) g e nA
Tp= 525C —_ 100 | 500 - 100 500
T4 = Tiow 1© Thich - = | 00] (= — | 700

Input Otise: Current (Vey, = 0) o | nA
Ta & ~25C ot S S U 50 —_ €0 75
T4 = Tiow 10 Thigh - | = {300 | — - 300

Lzrge Signz: Volizpe Gain i AvoL l 50 { 100 } — 25 100 - Vim\

| Vo= z1W0VR =204 ! : : |
? Ouipu Veliese Swing : Vo i H ! v
| Voo = ~50VVEg = UVRE= 200 Ty e - 25¢C B G 37 | 40 | =
I vee= - 15V Veg s~ WUR = 100, T2 —25‘( 1 137 14 = 137 % -
: Ve = -1V VEp-15 VR, = ' ook, T Tiow 1@ Trigt, 135 | % — | s | — —
1 ‘
! s ~EOVNf = 0 = o r2b’ 4 £ ’ g
Vee = -EO0VAVEE = OMB, = 2007, =~ 25C Vor ! AN c1| o2
VCC: '15\{VEE"15\"F‘L=M."7A=  28°C e -147 ~j4 ¢ - -%4.7 -144
Ve = - S VAVEE = =15VR) = 204 T2 2710070 Thigh i = de— 1 =1BE| — — | -138
oh: | | |

Output Shen-CirconCurrent T4 = - 28°0) Isc ‘ ' mA
Input Over@nive = 1.0 V. Ouipuito Groung i i
Sourcc 10 30 —_ 10 30 —

Sink 20 47 - 20 47 —_

Inpui Cemmon Mode Voliage Range Vicr v
Tp= 225C VegloVpe ~ w8 Vgg 1o (Vee - 1.8) :
Ta = Tiow 1 Thich Megdo ‘Vcc oz Ve to Vec - 221

Common Moce Rejection Ratio (RS = 10k) CWMRR 8O I ] —_ 70 97 I S dB

Power Supply Rejection Retio (Re = 100 (1 | PsRR 1 80 |87 = 70 - | ieis = de

1

Fower Supply Curtenmt p { i mA
Vee = +50V Vg = 0V Ty = +25C — ‘ €.5 g0 | — €5 | €0 :
Vec= +BMWee £-15V 1= b 25T =1 758 i 0 — | 78 10 :
Vcc = 115\’,\EE = -15“1,‘ = T‘Qw‘OT'ngh - g —_ ! 1 -— et n

NOTES: iconuinued!
2 Vo = -55°C for MC35072. MC250784, Thion ® ~ 125°C for MT25072, MC250742
« =80 C for MC33074, MC330%4A e E5'Clor MI3302%, ME33074A &
= 0°C tor ML320%¢, MC38074K = =720 Cor MC32072 MCa2lTak :
.
s
i

MO101612 reserves The 1iphl 10 Mmake changes 10 eny products heren 16 improve relabilmy 1unchon o Gesign Mooz Goes 1ot 2sSume 2ny Labiliy 2rising

©ut of the epplaceiion of wst of 2Ny PrOOLCT O! C1CwI Bescribed heren, nether does 1 Convey Bny license VUNOE! N p21En 1PhiE Nor The nghis of others

MC-94
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AC ELECTRICAL CHARACTERISTICS Vee = #1 V.Vgg = -15VR; connectec tc ground. Ty = = 25°C unless otherwise noted]
{8 ; |  MC35074A 34024A s
! ! 3. MC35074/34074 33074 !
| Cheracteristic Symbol! ' Min j Typ Max Min Typ | Max Unit
| Slew Rate (V; = -0 V1c - 10 VR = 2.0k, C| = 500 pF) SR | ‘ f | Vs
i Ay =1 8.0 W0 = - 10 -

[z ag<a - B - - 12 —
Settling Time (10 V Step. &, = -1.0) & ‘l ps
To 0.10% (= ¥: LSE o' &-Busi - 11 { i - 1.1 st
To 0.01% (= % LSE of 1z-Bus) - 20 — 29 -
Gair Bznowidih Procuct tf = 106 kHz) cew | 35 | a5 | — S5a- P BEER [T
Powet Ezndwidih EWp & 200 |2 — 200 — KH2
(Ay = =1.0.R =20k Vg = 20Vp_p. THD = 5.0%) !
| Phase Margin ém | Decrees
R =20 — 60. | — — 60 -
Ry = 20k C = 300 ¢F = PR e A = 40 i

Cain Mergin G | ' : db . !
LR =20 e o N o) S8 i TR E g
I R =20k C; = 300pF { 17 40 ug =S a0 e |
5 Equivelen Inpui Nowse Vonepe LY —_ 37 l - - 32 — r.L

Re = 100411 = 1.04H: | l NiH2
S | !
| Equivalent Input Noise Corrent (f = 1.0 kHz) I | — O 2t f= -_ 0.22 .f — pA i
] ! ‘ | iRz
I Input Capecnance C; — 2 — — b s pf
. Tote! Hermonic Distorion THD = 00z | = .02 £ te
{ Ay= =10.R =201 20% Vo= 20Vpp. 1= W0kHe |
Channe! Separation (f = 3 §Hz) — — 120 } - — 120 - cB
Open-Loop Output Impecznce = 1.0 MHz) 24 — 30| = — 30 B

TYPICAL PERFORMANCE CURVES

FIGURE 1—INPUT OFFSET VOLTAGE versus
TEWMPERATURE FOR REPRESENTATIVE UNITS

FIGURE 2—tNPUT COMNMON-MODE VOLTAGE

RANGE versus TEMPERATURE
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FIGURE 3— NORMALIZED INPUT BIAS CURRENT FIGURE 4— NORMALIZED INPUT BIAS CURRENT versys
versus TEMPERATURE INPUT COMMON-MODE VOLTAGE J
i 12 ; | y = LK 30 T T § frme
=y | ; | E l Ve = z15YV
= ,,\ ! : | Vg= By - N Ta=25'C
b ¥ : ! \,C’\’= c 5 - - l
2 i = V20
5 ! I ! | e s S
£ : z B
c P ; ! f = g, S5
= , N ‘ } i ~.!
g 10 1 = \
8 e e [
< 0st ' : : .o I~
= ? i \\I e UK B, 25
= i ! =
S ot : i i 3 g 4
E { i 5 Pog |
= | i | b s ' J
07i : ' G&l 1
-5¢ - o 2 50 oo Wk R e o 0 4o Ee u
1. LNEIENT TEMPERLTURL (°C) Vic. INPUT COMM.ON-N.ODE VOUTASE (V)
FIGURE 5— SPLIT SUPPLY QUTPUT VOLTAGE FIGURE 6— SPLIT SUPPLY OUTPUT SATURATION
SWING versus SUPPLY VOLTAGE versus LOAD CURRENT
* e S AR , N g 3 I,
" | F. Cowpeciec i H 2 4 Vg = =tCVic2zv |
= tc Gty = 25°C3 | e = cc Ta=20TC
AR R & ALl ' ,A// £ Wb —_——
g : ! ;// g — L WS |
2 . : :
2 x ) ! 20y A N - -
z i R =00 2 = 2 2 = {
— i E —
g 2 : / & ¥20
z # r //
v — 4
=1 l 2 -ir s i
>° '[ 3 ot | Ver
>
RIEANY l g . .
] =50 =10 -1 =20 =25 0 50 1 H) >
V. SUPPLY VOUAGE (V) i, 104D CURRENT (= m&) T
; oot
FIGURE 7—SINGLE SUPPLY OUTPUT SATURATION FIGURE 8~ SINGLE SUPPLY OUTPUT SATURATION versus ;
wersus LOAD RESISTANCE TO GROUND LOAD RESISTANCE TO Ve 3
Il N 1 ' T WS ! i i s I .
e [T TTnNNNcP Rl 11 Tt 2 S N S
8 : Tl : T 10 v b b ¥ i RN iyl f
. P o) B E g e ERITH! Hit) N
= $ i ) oo = i il H
g v 4 a0 L ekl vee = v B | Lilll Hi
IS ERREN] 11115 o I i )
g [ O] L ATDE = PHARE T iLaes [EHIl
- . = T :
s % vl T b 4 L £ . il AT A
P O 1] - — T 1 v, =20 ¥ =1 1 £
i 1 BH| ! i - NH 1idl [ 9
= !} I | i 1 3! = ! REH , 1 |}
2 : e r — \cc‘l‘\',.a.
= i i TR BElER= Uil I epev ;
= i l i = ) it plevee 11
= «nm/ ey ' - g -+ b4 - 25 T
: T ! R Gnd! “HI ] = Gnd e S i”fa ' ]._...
= ot LT P IiHE 11 141 HIES ==
0 10K 0K 100K 00 10K WK
%, 104D RESISTANCE TD GROUND (€0) Ry LOAD RESISTANCE T0 Vg ()]

@ MOTOROLA Semiconductor Products Inc.

-

MC-96




FIGURE S—OJTPUT SHORT CIRCUIT CURRENT
vertus TENPERATURE
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FIGURE 15— OPEN-LOOP VOLTAGE GAIN AND FIGURE 16—OPEN-LOOP VOLTAGE GAIN AND
PHASE versus FREQUENCY PHASE versus FREQUENCY
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FIGURE 22— GAIN MARGIN versus TEMPERATURE
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FIGURE 27— CONMON-MODE REJECTION FIGURE 28—POWER SUPPLY REJECTION RATIO

RATIO versus FREQUENCY versus FREQUENCY
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SCL4013B

CMOS -DUAL D-TYPE FLIP-FLOP

FEATURES

independent Set and Reset Controls

Static Operation

Logic Edge-Clocked Design

16MHz Toggie Rate @ 10Vde

'Balanced Output Drive Current Specifications

LK X I J

DESCRIPTION

The SCL4D13B consists of two identical, inde-
pendent D-type Flip-Fiops. These devices can be
used for sh_i_ft. register applications, and, by ton-
necting the Q output 10 the Data input, for counter
and toggle applications. The logic level present at
the D input is transferred to the Q output during
the positive-going trensition of the Clock pulse.
Setting or resetting is independent of the Clock and
is accomplished by 2 high level on the Set or Reset
line, respectively.

TRUTH TABLE

CONNECTION DIAGRAM
{all packages)

Vpp @ 02 Clp Ry Dz S

1 i 1 } |

14 13 12 11 10 9 8
SCL40138

3 4 S5 & 17

2
d | 1 T ] i
Q1 CLy Ry Dy Sy Vss

1
I{
el

Add suffix for package: ;
C 14-pin Cerdip '

D 14-pin Ceramic g

E 14-pin Epoxy . '

F 14-pin Flat ’

H Cnip 3

1

;

P

4

3

RECOMMENDED OPERATING CONDITIONS g:

§ For maximum reliability: ”
cLa l olajsjao}l® DC Supply Voltege  Vpp-Vgs 3t 15 Ve
__—:0 lo lo e |0 Operating Temperature  Tp e
1110 |0l }]e C. D, F, H Device * $5104125 Og;
~_ | x {0 |9 | o] B [socHancE E Device 4010 +B5 ©OC/
« » 1 ? ° ] %
i = ° 1 1 L ]
a = ] 1 A ] h ]
A « [ evel Change
x = Don’t Cere BLOCK DIAGRAM
Voo
o
L
uv,_‘._.]
LOGIC DIAGRAM
0,2 133,
croex, M ML 1o,
reseT,
sev; 8
» 2
Y [ 1
erser, o
. I
N vss
- - — - -~ R o - R Xl
72 ! :
H b .
d -

>



Source Current Characteristics

. SCL4013E
ELECTRICAL CHARACTERISTICS
STATIC CHARACTERISTICS '?
1 D ;]
PARAMETER Voo | conpiTions | Juow +5°C LT
Vde) Min. [ max. | Min. | Typ. [ Max. | Min. | Max.
QUIESCENT DEVICE oD
CURRENT 6§ [Vin"Vss & V| ~ 1.0 - {0005] 1.0 - 30 |wAdc
) 10 | AL valio input - 20 - {001 20 - 60
< 15 jcombinstions - 4.0 - 1002 | 40 - 120
NOTES: ! Remaining Siatic Eiectrical dmt.:urinic are histed under “SCLAD0OOB Seties Family Specificstions”™.
Tiow = -55°Ctor C, D, F, Hgevice.
= —40°C for E device.
Trgm * +125°C for C, D, F, H device.
=+ B5°C for E devwce.
? This device has been designed for balanced output drive.current specifications. Consult Family Specifications,
QYNAMIC CHARACTERISTICS {Cy = SOpF, T4 = 25°C)
Voo . R
PARAMETER o) l Min, ] Typ. J Max. l Units
CLOCKED OPERATION
PROPAGATION DELAY TIME Revw | ' 5 - 125 250 | m
10 - 65 130
15 - 45 90
OUTPUT TRANSITION TIME Nrim. trmy s - 100 200 [
10 - 50 100
= 15 - 40 80
MINIMUM CLOCK PULSE WIDTH PWe, (3 - 70 140 ~
, g 10 - 30 60
15 - 20 40
MAXIMUM CLOCK FREQUENCY Y 5 35 2.0 - MH?
10 €.0 16 -
15 12.5 25 -~
MAXIMUM CLOCK RISE AND FALL TIME!  hocy .ty [ 15 - - us
0 | 10 3\ -
15 5 - - !
MINIMUM SETUP TIME e 5 e % 50 |
10 - 10 20 i
15 - 15 %5 |
MINIMUN. HOLD TIME . toon 5 - -25 0 ms
-~ 7 10 - -10 0 !
15 - -5 o i ‘
SET AND RESET OPERATIONS ]
PROPAGATION DELAY TIME 1
. SwQ Rw oL 5 - 125 2%0 L
10 - 65 130
15 - 45 80
MINIMUM SET AND RESET PULSE WIDTH  |PW; Py 5 - 65 130 ™
10 - 30 &0
15 - 25 50
SET AND RESET REMOVAL TIME Newm [ - 0 -3 ns
1 - 0 10
15 - 0 5
TWhen units sre cascaded, the maximum rise and fall times of the dock input should be equal 10 o
less then the transition times of the dite outputs driving data inputs, plus the propagation delay of
« the output driving stage for the outpat capacitive joad,
wn
Yoo DRAN YOLTABE (Vi) 50 ] TJ -
<20 -8 -8 -4 12 -1'0 -? -? 4 -2 0 A = & Vo, =15 V&
Vo™ =8 Vik: 5 ﬁ 40
12 —] 10 { = .35 -
U /. I Ex» i
Voo =-10 ¥6 7 - ;
- 2 : Vo =18 Vi
/] 25 20 y,
5
¢ - K E 15 / v
35 = 10 /

Vo= -1 vac L “« { ¢ 5%’ Vou = 3 Ve T,-2C
1 1 2%°C <5 1 1 o d
1T 1 "5 = .- 0 2 4 6 8 0 122 1 6 8 20

S0 Voo, DRAX VOLTAGE (Vi)
N Typical P-Channel . el s - . - Typical N-Channel e

Sink Current Characteristics
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MOC3040
MOC3041

diodes optically coupled to m
ing the functions of Zero Volt

s1ate relays, industrial control
appliances, gic.

L]
e Zero Voltage Crossing

e High Breakdown Voltage
e High Isolation Voltage: V
o Small, Economical, 6-Pin
L ]
L]
L

dvdt of 100 Vips Typ

onohthic siticon detectors perform-
age Crossing bilateral triac drivers.

They are designed for use with a triac in the interface of logic
systems to equipment powered from 220 Vac fines, such as solid-

s. motors, solenoids and consumer

Simplities Logic Control of 220 Vac Powet

- VpRrm = 400V Min
150 = 7500 Ve (Min)
DiP Packape

Same Pin Configuration as MOC2020 3023
UL Recognized, File No. E54815

. OPTO
ZERO VOLTAGE CROSSING COUPLER / ISOLATOR
OPTICALLY ISOLATED TRIAC DRIVERS ZERO CROSSING
. . . L - TRIAC DRIVER
These devices consist of gallium-zrsenide infrared-emitting
400 VOLTS

MAXIMUM RATINGS (Tg « 250C unless otherw s ncted)

NOTES

D 15 SERTG PLANE

o —

-

WHEA FOPWES PARALLEL

ANSI Y12 81872

DIMENSIDRS 2 ANG § aRE DRTUMT

rgSmOh&l TOLEFASCES $T6 11ADS
XTI RST N
DWENSIOA L 30 CUNTLE OF LEADS

DIENSIDAIAG ARD TOLERANCING PEE

-

Roting T symbor | Valve |
INFRARED EMITTING DIODE MAXIMUM RATINGS
Aever Voltage Vg 6.0 Volu TMILMOTERS | INCHES _ §
- O WIN ; MEL Mk | MY }
Forwe-d Current - Conninuous Ve S0 L e %) 'L 030 038
Tocs Power Drsipstion € T 5 = 25°C Pp 120 mwW MK 50 0MC 0 X0 i
Svepiigible Power in Ouiput Driver D. ‘: T :f ‘:5 ; {70%1 S‘l’:l: ‘I. ANDDE
Dre-ste sbove 25°C . 133 mw/°C AR RLT En_Hl 2 CoTHEDE
T TWBSC . Gléﬁ H A
OUTPUT DRIVER MAXIMUM RATINGS [¥:) ;t L & wam TERMINAL
s ;25 . 3t B 155 . 5 SUESTRATE
Ot-Sste Output Termina! Voltepe VDRV £0C Voiis YR TN T L Y § wam TERWINAL
OnSute ANS Cutrent Tp * 259C 17 1AMS} 100 mA g e o @ 0o ] i)
3 JPE By
Sl Cycte, 5010 60 Ha) Tz = 709C 50 mA o el
Peen Nonrepetiteve Surge Current TS 1.2 A
on e 16 sl CASE 720A01
Tewe Power Dizsipation € Ty » 25°C Po 300 mw
[ e 0
Oerete above 25°C 0 mW/ C COUPLER SCHEMATIC
TOTAL DEVICE MAXIMUM RATINGS
Isometeon Surge Voitape (1) Viso 7500 Vac 1 ’ [
®osb sc Voliage 60 1, Anoos E < Main
£ Seconc Dursuon) ’ Tearminal
Tow' Powser Dissipstion & Ty = 25°C PO 330 mw
Drerate sbove 25°C a4 mw/oC \
Jrcron T P 5 _40 10 100 oC 2 \ 1
von Temperatute Fange E bl Cathode C Subrtrate
Arent Oparating Temperature Ronge Te -4010+70 oC DO NOT
Storege Tempersture Range Tsig 40 1o +150 oc Connect
Sooe ing Ternpe-sture (10 1) - 260 oc
3 Zeto 4
{1 molstion Surge Voliage. ViSO 16 80 1nternal g vick S-Cit 5t breakdown raung NC E Ciagsing Mo
Circuiy Termine?

——




MOC3040, MOC3041

ELECTRICAL CHARACTERISTICS (T = 25°C uniess otherwise noted”

Characteristic ]-Svmbol l Men I Typ 1 Mar ] Unit ;

LED CHARACTERISTICS

Reverse Leskage Current . R - 005 100 uA

, (VR=6.0V}

Forward Voliage VE - 13 1.5 Vol
{1g = 30 mA)

DETECTOR CHARACTERISTICS i » O uniess otherwise noted]

Peas Blocking Current. Esther Direction lpRM1 - 20 100 nA
{Rated VpRM. Note 1)

Pest On-State Voltage, Either Direcuion VTm - 1.8 3.0 Volts
{17p = 100 mA Peak)

Critrcat Rate of Rise of 011 State Vohage dvldr - 100 - Vius

COUPLED CHARACTERISTICS .
LED Trigger Current_Cufrent Recuired 1o Latch Output T mA
{Main Termina! Voizage = 3.0 V, Note 2) MOC30¢0 - - 30
MOC3021 - - 15
Hotding Current, Eahe Direction 1 - 200 - pA
ZERO CROSSING CRARACTERISTICS
inhibit Voltage Vin - 1% 40 Volts
"F = Rpted lFT' AT 1-MT2 Voltage sbove whch device will aot
trigper)
Leskage in Inhibited State k IDRM2 - 100 300 »hA
Ui = Rated 1pq. Rered Vg, Off Stetes
Note 1. Test voltspe must be applied within ov/d1 rating.
2. All devices are guaranteed 10 trigoe’ at an (g value less than or equa’ 1o man 1T, Therefote, recommended operating I fies
between max Ipy (30 mA for MOC3040, 15 mA for MOC3I021) anc abso'ute max Ig (50 mAL
TYPICAL ELECTRICAL CHARACTERISTICS
FIGURE 1 ~ ONSTATE CHARACTERISTICS FIGURE 2 ~ TRIGGER CURRENT verms TEMPERATURE
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FEATURES
o Guaranteed zero reading for 0 volls input on all- ~

scales.
True polarity at zero for preglse null detection.
1 pA Input current typlcal.
True differential Input and reference.
Direct display drive - no exiemal components
required. — LCD ICL7106

— LED ICL7107
Low nolse - less than 15,V pk-pk.
On-chlp clock and reference.
Low power dissipation - typicaily less than 10mW.

e Evaluation Kit avallable,

No additional active circulls required. Y

ICL7106, 7107
3'2 Digit Single Chip
A/D Converter

GENERAL DESCRIPTION

The Intersil ICL7106 and 7107 are high performance, low
power 3-1/2 digit A/D converters. All the necessary active
devices are contained on a single CMOS I.C., including
seven segment decoders, display drivers, reference, end a
clock. The 7106 is cesigned to interface with a liquid crystal
display (LCD! and includes a backpiane drive; the 7107 will
directly drive an instrument-siza light emitling diode (LED)
display.

The 7106 and 7107 bring together an unprecedented
combination of high accuracy, versatility, and true economy.
High accuracy like auto-zero to less than 104V, 2ero drift of
less than 1uV/°C, input bias current of 10 pA max., and roll-
over error of less than one count. The versatility of true thffer-
ential input and reference is useful in al systems, but gives
the designer an uncommon advantage when measuring ioad
cells, strain gauges and other bridge-type transducers. And
finally the true economy of single power supply operation
{7106), enabling 8 high performance panel meter to be built
with the addition of only 7 passive components and a display.

TYPICAL CONNECTION DIAGRAMS
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ICL7106 with Liquid Crystat Display
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ICL7107 with LED Displey

ORDERING INFORMATION . PIN CONFIGURATION
b -

Part Package Temp. Range Order Part #

7108 40 pin ceramic DIP 0°C to +70°C ICL7106CDL |,

7108 40 pin plastic DIP 0°C to +70°C KCL7106CPL

7107 40 pin ceramic OIP 0*C 10 470°C ICLT107COL

7107 40 pin plastic DIP 0*C to +70°C ICL7107CPL

7106 Kit Evsluation kits contaln IC, display, circuit § FCLTI06EV/Kit

7107 Kit | board, passive components and hardware. } ICL7 107 EV/Kit

Sce page 10.
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A Votage (en}zﬂr.bub mbl :

" Reference lnput Voltage (either inpuﬂ

y Tcsl oVE

2 Clock@o 5505 . sn il

"~ Power Dnssipatnon (Note 2)
Ceramic Package .............. ks smd e el 1000 mwW
R R SRS 800 mwW
Operating Temperature 0°Cto+70°C
Storage Temperature ,...............:. -85°C10+160°C.
PANENEFRAC L 1

Lead Temperature (Soldenng 80 sec)

T o15ck hpu\

Power Dissipation 'Note 1)
Ceramic Package

Piastic Package
Operating Temperature ...........
Storege Temperature «.............eu.s

Lead Temperature (Soldering, 60seC) .............. 300°C

Note 1: Input vuhgu may exceed the supply vompcs provided the inpul current is fimited to *100,.&
Note 2- Dissipetion rating essumes device is mounted with 2!l leads soldered 1o printed circuit board.

*3 :

ELECTRICAL CHARACTERISTICS (Note 3

UNITS

CHARACTERISTICS CONDITIONS MiN TYP WX
Zero Input Reading Vin = 0.0V
Full Scale = 200.0 mV -000.0 +000.0 +002.0 Digital Reading
Ratiometric Reading Vin = Vref 639 92¢/1000 1000 Digital Reading
. Vref = 100 mV
Rollover Error (Difference in -Vin = +Vin = 200.0mV - x2 43 Counts
reacing for equal positive and
nezztive reading near Full Scale)
Lineanty (Max. deviation from Full scale = 200mV -1 +.2 +1 Counts
best straight line fit) or full scale = 2.000V
Common Mode Rejection Ratio Vem =21V, Vin = 0V. 50 sV
INote 4) Fuli Scale = 200.0mV.
Noise (Pk - Pk value not exceeded | Vin = OV 15 sV
85% of time) Full Scale = 200.0mV
Leakege Current @ Input Vin = 0V 10 pA
Zero Reading Drift Vin=0 0.2 1 pV/°C
0°< Ta <70°C
Scale Factor Temperature Vin = 183.0mV ] ppm/cC
Coefficient 0< Ta< 70°C
(Ext.Rel.0ppm/® C)
Supply Current (Does not Vin=0 08 1.8 mA
include LED current for 7107)
Anzlog Common Voltage (With 25K betweea Common & 24 28 < Volts
respect 10 pos. supply) pos. Supply
Temp. Coefl. of Analog Common [25KN between Common & 80 ppm/°C
{with respect 10 pos. Supp!y) pos. Supply
7106 ONLY g ¢ V Supply = 8V 4 5 6 Volts
Pk-Pk Segment Drive Voltage
{Note 5) -
7106 ONLY o V Supply = 8V 4 5 € Volts
Pk-Pk Backplane Drive Voltage
(Note 5!
7107 ONLY +Supply = 5.0V ~ 80 mA
Segment Sinking Current Segment voltage = 3V
(Except Pin 19) . :
7107 ONLY +Supply = 5.0V 10 16 mA
Segment Sinking Current Segment voltage = 3V
(Pin 18 only) =

Note 3: Unless otherwise noted, specifications apply 1o boththe 7105and 7107 at Ta = 25

1. 7107 is tested in the circuit of Figure 2.

Note 4: Refer 1o "Differential Input” discussion on page 4.
Note S: Lack plane drive is in phase with segment drive for "off' segment, 180° out of phase for ‘on’ segment. Frequency is 20 times conversion

rete. Average DC component is less than 50mV,

L i B RCHAU

C foocs =

4BkHz 710€ s testes in the circunt of Figure






