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LM35

Precision Centigrade Temperature Sensors

General Description

The LM3E seres zre precision ntegrated-circuit temperature
s=nasors, whose output voliage is linearly proportional to the
Celsius (Cenfigrade) femperafure. The LM35 thus has an
advantage over linear temperaturs ssnsors calibrated in
* Kelvin, as the user is not required to subtact a large
constant voltage from its output to obtain convenient Centi-
grade scaling. The LM3% dozs nof requre any external
calibration or fimming to provide typica accuracies of L1%°C
at room temperature and +34'C over a full =55 to +150°C
temperature range. Low cost is assured by timming and
calibration at the wafer level. The LM35's low output imped-
ance, lingar output, and precise inhersnt calibration make
interfacing to readout or contral circuitry especially easy. It
can be used wilh single power supplizs, o with plus and
minus supplies. As it draws only 60 pA from its supply, ithas
vary low zelf-heating, l2ss than 0.1°C in still air. The LM35 is
rated to operate over 3 -£5° to +150°C temperature range,
while the LM35C /s rated for 2 —40° to +110°C range (-10°
with improved accuracy). The LM35 series is availakle pack-

aged in hermetic TO-46 transistor packages, while the
LM3sC, LMILCA, and LM3ED are also avalable in the
plastc TO-92 transistor package. The LM35D is ako avail-
able in an 8-lead surface mount small outhne package and 2
plastc TO-220 package.

Features

B Czlibrated directly in * Celsius (Centigrade)
® Linear | 10.0 mV/°C scale factor

® 0.5°C accuracy guaraniesable (at +25°C)
B Rated for full -55° to +150°C range

B Suitabe for remote applications

B Low cost due to wafer-level frimming
Operates from 4 to 30 volts

Less than 30 pA current drain

Low sclf heating, 0.08°C in still air
Manlinzarity only 14°C typical

Low impedance output, 0.1 L2 for 1 mA load

é).a.f = ,bb;.i‘ LM35 JM )‘ (PY) ) G Y JS‘A: u»Lw‘ » IR W) .al:;i‘ Lgl.b ‘s").‘o
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Integrated Silicon Pressure Sensor
On-Chip Signal Conditioned,
Temperature Compensated

and Calibrated

The MPX5100/MPXV5100 series piezoresistive transducer is a state-of-
the-art monolithic silicon pressure sensor designed for a wide range of appli-
cations, but particularly those employing a microcontroller or microprocessor
with A/D inputs. This patented, single element transducer combines advanced
micromachining techniques, thin-film metallization, and bipolar processing to
provide an accurate, high level analog output signal that is proportional to the
applied pressure.

Features
«  2.5% Maximum Error over 0° to 85°C

+ |deally suited for Microprocessor or Microcontroller-Based
Systems

+ Patented Silicon Shear Stress Strain Gauge
+  Available in Absolute, Differential and Gauge Configurations
+ |deal for Automotive and Non-Automotive Applications
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NOTES:
. DIMENSIONING AND TOLERANCING PER

SEATING
PLANE

Wy =

@ e

ANSIY14.5M, 1082,

0lef

. CONTROLLING DIMENSION: INCH.
. DIMENSION A AND B DO NOT INCLUDE

MOLD PROTRLISION,
. MAXIMUM MOLD PROTR USION 0.15 {0.006).
. ALL VERTICAL SURFACES 5" TYPICAL DRAFT.
. DIMENSION § T CENTER OF LEAD WHEN
FORMED PARALLEL.
INCHES _ |MILLIMETERS
DM MM | MAX | MIN | mMAX

A | 0415 | 0425 | 1054 | 1070

B | 0415 | 0425 | 1054 | 1079

C | o080 [ o520 [ 1270 | 1324

D | 002 | 00x | oes | 0864

G 0.100 BSC 2,54 BSC

J [ oo [ oot | o2 | o0z

K | 0400 [ o420 [ 264 | 208

M o 15" il 15"

M| o444 [ o448 [ 1129 | 1138

S | 0540 | 0560 | 1372 | 1422

V | 0245 [ 0265 [ e2e | g4

w | o116 [ odes [ 22 | a47

SS90
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Paranveter Specification
A 274 +06m01mm 162 +2di-amil]
a 17.0 +0.1mm 1669 +dmil]
Ic 3.0 +0.3mm 118 +12mil]
| D 2.55 +0.3%~01mm 1100 +18j-dmid]
E 1.1 &0, 1mm 143 amil]
.80 +0.1mm 1150 +4mil}
[] 110 0. 1mm 175 admil]
H 288 4+0.3%01mm 1112 +18/-4mil]
‘Weight 21g

Tablo 7: Dimensions

FF_IH

VEX_PF
V_EHT
ALDET_H

Paze o
Fazmod
Faze o
VDDUSE

.
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Product Summary

SHTVx (including SHT71 and SHT75) is Sensinon’s family
of relative humidity and temperature sensors with pins.
The sensors integrate sensor elements plus signal
processing in compact format and provide a fully
calibrated digital output. A unigue capacifive sensor
element is used for measuring relative humidity while
temperature 1s measured by a band-gap sensor. The
applied CMOSens® technology guarantees excellent
reliability and long term stability. Both sensors are
seamlessly coupled to a 14bit analog to digital converter
and a senal interface circuit. This results in superior signal
quality, a fast response time and insensitivity to external
disturbances (EMC).

Each SHT/x s indvidually calibrated in a precision
humidity chamber. The calibration coefficients are
programmed into an OTP memory on the chip. These
coefficients are used to internally calibrate the signals
from the sensors. The Z-wire serial interface and internal
voltage regulation allows for easy and fast system
integration. The small size and low power consumption
makes SHTVx the ultimate choice for even the most
demanding applications.

SHTTx is supplied on FR4 with pins which allows for easy
integration or replacement. The same sensor is also
available as surface mountable packaging (SHT1x) ar on
flex print (SHTA1).

E-mail:info@kavehgr.com
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Features

= High-parformance, Low-power AYR® abitMiorooontroller

* Advarced AISC Architeoturs ‘ m El
- 133 Poserful Instructions — Most Singls Clock Cyole Exeoution
- 32x & Ganaral Pur Workin stara + Peripharal Contral Registers
- Fully Static ﬂq:-n-rﬂl:li.:-:lr?li 3feg P ;
- Up o 18 MIPS Thraughput at 18 MHz I
- Onchip 2-oyole Multplier

= Mameolatis Program amd Dats Memaries
- 128K Bytes of In-Zystem Aeprogrammabls Flash

Endurance: 10,0 00 Writw'Erase Cycles B'hit Avﬂg

- ﬂ|i|h'-:rd Bt Code Seotion with Indepandert Lock Bits

temi P i Cin-ghip Baat P i
uﬁ;"s':ﬂ”“& &ﬁgﬁw“"‘g’::""'n; ip Boat Pregram M llcramntraller
) qHEEmill'r:q: 10;3:5?;'::%&"&&“ Cyclen with 128K E'I"t"’-'5
-4 ber
- Up 1:-"1;-1{ IEI'.'I:::CI phicnal External Memory Spans In'SIIIrStem
- Pragramming Lock for Software Saourity
— 3 Irterios for Ire-Syatemn Fr-:-Emmmlng F"I‘E}g ra ITIITIEI|:I'|E'
= JTAG [IEEEIIE-:I. 11421 Compliant) FI h
Z Extanaivs Onip Debug Supgort et as

- Programming of Flagh, EEFROM, Fuses ard Lock Bits through the JTAG Interface
* Panphenl Feabores

= Twa &bt Timer/Courters with Ssparate Prascalers and Compars Modes
- Twa Expanded 18-kt ﬁm-ar.'E-:-unErn with Saparate an:ahrF:ﬂL‘-:-mpura Moda and ATmEgﬂ-I 28
Capturs Mods ATmegai28L

— Awal Time Counter with Separate Dsoillator
Twa @ bit PWM Charrsla
- & PWM Channels with Programmable Resolution from 2o 18 Bits
-0 Compare Modulator
- E-:ml';-ll'tml 10bit A0C
8 Single-srded Channals
7 Differantial Channals
2 Differential Channels with Programmable Gain ot 1x, 108, or 200x
- Byte-ariented Tao—wirs Sarid Imerisos
- Dual Programmable 2erial V54RTs
- Hnmr.EFm 5Pl Serial nterface
- Programmable Watchdog Timer with On-chip Oscillxior
- On-ghip &nalog Comparator
= Spsnial Morooontroller Faatores
~ Powar-on Asset and Programmable Brown-out Detection

= Irdemal Calibrated AC Oacillator
— Cxternal ared Intarnal Intsrrupt Ecuross
- Six Beap Moda: |de, ADC Noiss Asduction, Power-saws, Powsr-down, Standby,
ord Exterdad Strdby
- Software Salectablae Clook Frequanoy
- ATmegal 02 Compatiblity Mode Salented by o Fuse
- Global Pullup Disable
= |0 ared Paokages
- 53 Programmable 17D Lines
— &4dend TAFP and &4-pad MLF
= Olparating Volta
F— a7 -EIIE.E'nl' F-:-ﬁTrmgMiﬁL
- 4.6 - 6.6 for ATmagaizs
= Spsed Grocks
- 0 -8 MHz for ATmagaizsl R, ZHETRA-ANR 110
- 0 - 18 MHz for ATrregatzs
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PIN 1 c.\ (. 1 1

E
PIM 1 IDEMTIFIER h
i

= E1 E

(T

,q1—+ A2 + A
FOMMON DIMENSIONS
{Unit of Measurea = mr)
SYMBOL | MIM [l MAX MNOTE
A - - 1.20
Al 0,05 - 015
Az .95 1.0 105
] 15.75 16,00 1625
| 13,80 14,00 1410 | Mote 2
) o E 1575 | 16.00 | 1625
Motes: 1. This package conforms to JEDEC reference MS-026, Variation AEE.
2, Dimensions 01 and E1 do not include mold protrusion. Allowable E 13.80 14.00 1410 | Mote 2
protrusion is 0.25 mm per side. Dmensions D1 and E1 are maximun =] £.30 - 045
Plasliv Loy sice dirne siones inclodiog mad mismealch, c 0.0 020
3. Lead coplanarity is 0.10 mim maximum. . - .
L 0.45 - 0.75
=] 0.80 TYP

Website: www. Kavehgr.com E-mail:info@kavehgr.com

Page 2 9



: Lo Sl uljlan g CANSAT (J,iiS plu 1S PIJEL': Sgly

GPS

Lo guiw J { JUS 5 g igb 5 guniw

b ,gig0

|

PSS [

Il

O ¥’ g Outidw 38
ol

Y P — % 37> 7O — :%u OULS S pao

Website: www. Kavehgr.com E-mail:info@kavehgr.com

Page3 O



/\E a4l Lngle g1 ;I

: Ly pily

o,

sl 5 oo 090 55 Lag 5l (33905 oSAH JBla ol b 59 1Y 4 4 (65 & 3L CANSET o

: L iy jm |Jgaa
L@.)}‘L! JL}JY””’
GPS JU Y eeeee
QLCW‘ Ou\;)-; 9 OM)é JL}J‘&"*N

Website: www. Kavehgr.com

E-mail:info@kavehgr.com

Page3 1



/\E 8L Lagle 891 :\)I

rale
«lMb! Jold g bl i wo1g»

aazgil Jlo 0ad o3l j cds oy Calu 1o wl as il Gl )l asly Caw (F SO )0 o0 b i 31 (S
aS oold (5 LSlw pj Lusly g LS e & g2l) paitio (udei Wbl (o0 (cogtho (>l pb 4 g2y AT Alhgi o]

DS 5158 Jlo g 3o 3590 b ot g b Cdli 5 (6 4o 3250 Wygo 4 3250 )b 0 LS

Sledbl 51 Jb.00 5 Jluyl Suo) ol a1y LGS pasin Gloj abold Gy Caw oF (AT jeb s @

olws| W yguo (p] i HOS (o0 louy doldl .).Sg)le.w)‘Mofd.gaCkJL;iy» Wl Jlw,l Cudidao b g oo

Suzo Jlw )l Cawlgs 50 g Jlwl Caw ooF a1 00l Sl )l o jota JUSw 4SSy ygomdo b NACK JUSGw (S0
b 4o plxil 1) Luo Jlo)yl Jos jLY cow (5 Sy oumn | bwgd ( JUSaw S 50 pas O jguo 4000800

Wl (g s BLYS 4 (2890 3B (g (0 (o) L] by (S

S Gogimws i Cuw (o5 (w00l ol s plig by jgucw jlxo ao 51 (8L 50 OleMbl jglxi &jgu0 j0 @
D9 (0 (0§ O]

Caw o5 30 F9 9,5 Jlwyl 1y Lo j1 (g pixo (ylgis Wigdh (o0 sl oS 37 jeh @am o fM zlgal 31 colaiwle
g o0 okl fm 51 Y goxe

JUSow (w0 S Jlu sl & 9 5 s (5 ¢ S § 0Lt ] 9 s (05 (3 L Jluwyl 9 €8l y0 puie j90 j0 @
opleold yack Gl s JUSKw Gwly (Suo) oliiw | &5 g WS Sumoj oiws] 4 (heartbeat) b o sla

0y d OleMbl Caw (35 (g 23,5505 L LI, 6518 0 s ;0B (S ol ] 9 Caw oF a5 ol pggo (ol @
.\A.;S‘.soJLW)||)QMQ-1|)¢°M

Hyitn j alSiuy] @
Jlo )l il g olgS @90 43 Y gamo (sl (03 (mf bl (o0 S (5F 4 P (S o yd Jlus )l Abubsg wlg o

30 L ployd yo s 489 Jlouio g Caw (F (S S jo SS9 (Souz 3l G Sl HI [l Co 3ot oul
S Uas 28y K0l Sy oliun | 30 (92 0393 7 &9y (o) 0L | s leMbl Jlwyl  Jg . dlilno 8L

9 Cow OS Ja.w,; o JL&)‘ @‘9@ ‘SLbLué L"’)“b)" 9 HSL’)\) 4.9...'93 o) ol.f.;.mﬂ Cow! S QS )‘ )-\.’>|)

Website: www. Kavehgr.com E-mail:info@kavehgr.com

Page3 2



/\E 8L Lagle 891 :\)I

4 (o0 bLI 1 6580 10,10 o 1 1) (ST bl l pas 51 Suilegil (9b3b 5 (bl )l slhas (bl rizren
45 Cawl 5L 2590 (6 gapolS s S 3 J93lo S (e ol 50 450 5 eoliiwl Jo3bo 5l (ylgiue (29e

9 @)l 092 §280 W90 4 3280 (>15b 0 4T w2 10y LS Ayl g (0310 3 4 (ow g Aol 3l eoliiwl b g
codio 919 < slayl8l i 5l eolisiwl a4y adde Hgb  Blg (o0 (J90 55 (o0 )18 (i 2rg0 SleMbl puled

3,5 0yl g o

Jljsl G @

il g95 a1 a9l b a5 0595 (o0 iy & (gl aslad 1 51 o b ) 12059 5500 31 00liianl oL 5l w1y 51 iy o 5
il oo Wl g et s 53 Jolge 31 (S il 93,5 o iglicia oMbl Sl )l T2 3L 5 590 Wb g o pus

O B (5T Lo ygleS 53 09 ol 45" jghailod 0 1uSio 51,8 o3liiuwl 050 WleMbl il 43 (gl 55 (T 31 o0 lisius!
WSS Lol 1y (oot

0310 byl fado 095 Gl @ aF dlbilow b piuas ) 9 alidls Caound 0 10K 41,8 coliiw] )0 a5 Wlakad alos
D (o0

:Oleksd jl (5l aigni

Sl 5o g Jlwyle il p adubsg gis ol pic b atmegal28 ,f isg ,Siw 3l oolisiw! :(Processor) yijls y u>lg
W5l 1y ouls (635 ojlil gL s 55w 6 s d g leMbl

oluciol g Uas o bli i as =lgo yo (Lud)wleMbl gl o usd gl atmel0736 :(memory)akisl>

S g0

wledMbl cdl yo ol Laird AC4790 Transceiver :(radio transciever) o g5, o S g oudciw 43 oliws

LS 4l 9o o w5 5

G310 5 C2 pigunolS A USP & yg1 S lawgs () 3l o 9 98,5 (o0 Bl 0 29101y SO S bawgi LML

...\.'\S‘sop.w) |)Lbui 6&)‘99&330.))5&}‘0).; Iy wleMb| ‘soLw 4.‘99.’).0))3‘ Py .éé;sod.ﬁ.ﬁ.oboéb

90 Lxis | )0 il oo ledbl b 4o 9 Jlw )l e cawbin (SibT Gl wbl oo Cood] > Lxisl jo a5 gl 4SS

3 oyl el G AT SO 2 s (e omyp b g S (oo Py lyanS

Website: www. Kavehgr.com E-mail:info@kavehgr.com

Page3 3



/\E 8L Lagle 891 :\)I

pb B g odgue JUSw a8 Tlgol ol cux P

‘5:3‘?.)'5
AntenovaB58124 1Km 1.8db omni 2g
S467XX- 5Km 2.0db omni 21g

915S

o5 I sl 3590 (g 039umme Sy il (o0 Ll 3 T (g31ail ofy g ooliiwl g 3,10 (oS (339 Jgl 5 4235
£90 (6 S 3l Jdo mod 43 00,5 0 WledMbl JUkl wldos j0 JWS| o go (p] &5 &S 205 ool 1y Cow

DB (o0 gy |y (552 (5 0999 4T (1S (o0 oLl

«ﬁbb»

.o

Website: www. Kavehgr.com E-mail:info@kavehgr.com

Page3 4‘



