Datasheet SHTE
Humiditgnd Temperature Seri€or

A Ultralow power consumption

A Full battery supply voltage range 8165%)
A Small DFN package: 2 x 2 x 0.25 mm
A Typical accuragy?2 %RH and +0.2 °C

A Fully calibrated and reflow solderable
A Powewup and measurement withis 1

Product Summary

The SHTCB a digital humidity and temperature ¢
designed especially fbattendriven highvolume
consumer electronics applications. This setrazityi
designed to overcooemventionémitsfor size, powe
consumptioand performance to price ratio in or
ful fildl current and
CMOsSefsstechnology offers a complete sensor <
on a single chip, consisting of a capacitive humidit
a bandgap tempture sensor, analog and digital ¢
processing, A/D converter, calibration data arethao
digital communication interface suppGriagtMode
Plus The small 22 x 0.75mn% DFNpackage enable
applicatioriseven the most limitedpaice.

Benefits
High reliability and togrgn stability

more thanslyears

Designed for mass production
Optimizedor lowest cost

High signab-noise ratio

> >
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CMOSsr&sTrechmolodyo n 6 s

Industraprovertechnology with a track record of

The sensor covers a humidity measurement rar
100 %RH and a temperature measurement r
-40°Cto 125Cwith a typical accurac¥2sfoRHanc
+02°C. The broad supply voltage of 1.62 W@«
an energy budget below 1 pJ per measunatkehé
SHTC3suitablefor mobile rowireless applicati
powered by batteridéth the induspsoven quality &
reliability of Sensiidaumidity and temperature se
and constant accuracy over a large measurems
the SHTC3 fters besperformanee-price ratio. Ta
and reel packaging together with suitability for
SMD assembly processes makeHMEDredestine
for ighvolume applications.

Block diagram

| RHsensor | | Tsensor |

| Signatonditioninq | Signabonditionin4
!

digital

Dataprocessingndsystentontrol

| Calibratiomem | | 2Cinterface |

[voo [ves]  [son] [set]

Figurel Functional block diagram @C3
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1 Humidityand Emperatur&ensorSpecifications

Relative Humidity Temperature
Parameter Condition Value Unit Parameter Condition Value Unit
Typ. °20 %RH Typ. °02 °C
Accuracy tolerahc yp - - Accuracy tolerahg yp -
Max. seeFigure® | %RH Max seeFigure3 °C
Repeatability - 0.1 %RH Repeatabiltty - 0.1 °C
Resolutién - 0.01 %RH Resolutién - 0.01 °C
Hysteresis - °1 %RH Specified range - T140t0+125 °C
Specified rare extended 0to100 %RH Response tithe t 63% <5t030 S
Response tifhe t 63% 8 S Longterm drift Typ. <002 °Cly
Longterm drift Typ. <025 YoRH/) Table2 Temperatusensoispecifications
Tablel Humiditgensoispecifications
ARH [%RH] AT [C]
+1.6
w6 I - - = = Maximum accuracy L \ - = = = Maximum Accuraty B4
- \ 7 \ . 4
N Typical Accuracy R4 +1.2 \ Typical Accuracy 7
i \\ I,
B \ """"""""" / 0.8
21 +0.4
io T T T T T T T T T io T T T T T T T
0O 10 20 30 40 50 60 70 80 90 100 40 -20 O 20 40 60 80 100 120
Relative humidity [%RH] Temperaturé €]

Figure2 Typical and maximal toleranosldtive humidityRH Figure3 Typicaind maximé&dlerance for temperature sensor in
at 25°C. °C.

LFor definition of typ. and max. accuracy tolerance, please refer to the documefiTime for achieving 63% of a humidity step function, valid atBE’C and 1
ASensirion Humidity Speeificationrappies e c i f i c arfloiv.cdomid8yt respoesetame in éhe application depends cimttie design
normal mode. the sensor.

2The stated repeatability is 3 ti medTypidalevalug fomoperdation ih nadnehRH/A bperating rgngeli Max. ealue im:
consecutive measurement values at constant conditions and is a measure for tife5 %RH/y. Value may be higher in environments with vaporized solvents, ou
noise on the physical sensor offyadification ajgsto normal mode. gassing tapes, adhesives, packaging materials, etc. For more details pleas
3Resaltion of A/D conver8pecificatiapplieso normal mode. refer to Halting Instructions.

4 Specified range refers to the range for which the humidity or temperature sengoFemperature response time depends on heat conductivity of sensor
specification is guaranteed. substrate and desigrof sensor in application.

5 For details about recommended humidity and temperature operating range, plékax. value is < 0.04°Cly.

refer to sectidn2
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1.1 RHAccuracy avariousTemperatures 1.2 Recommendedp@rating Conditions

Typical RH accuracy at 25°C is defined in Figure 2. For The sensomperforms besivhen operatedvithin the
other temperatures, typical accuracy has been evaluated tecommendenrmatemperature and humiditgeof 5i

be as displayedHigurel. 60 °C and 2080 %RHrespectivelyongterm exposure to
conditions outsidee normal range, especiallyhigh
T 188 e +i235 J"f:m humiditymay temporarily offset the RH sgmai3¢oRH
o =< = == after 60lat >80%RHAfter retuimgto normatemperature
= 80 3 £35 and humiditgngethe sensowill slowlgome bacto its
%‘ Q23 £2.5 13 calibration state by itself. Prolosxmubure to extreme
£ 60 conditions may accelerate ageing.
T 5925 +2 To ensure stable o [ idi
s 40 n le operation of the humidity sensor, t
= conditions described indbeumenfSHTxx Assembly of
S 30 SMD Packagesectisii St or age and Han:
x 20 regarding exposure to votatienic compourds/e to be
19 £3 2.5 met. Please note as well that thisapgpbs not only to
O[£3:5 +3 transportation and manufacturing, but also to operation of
0O 10 20 30 40 50 60 70 80 SHTG.

Temperature [°C]

Figured Typical accuracy of relative humidity measurements given
in %RH for temperatur&sé) 80°C.

2 Electrical Specifications

2.1 Electrical Characteristics
Default conditionf5°C and3.3V supply voltagpply to valuestiretablebelowunless otherwistated

Parameter Symbol |Conditions Mn | Typ Max | Units|Comments
Supplyoltage Vbb 1.62| 3.3 3.6 V|-
Poweup/dowrlevel Vror Static power supply 1.28| 14 15% V|-
After powerp the sensor
Idle state i 5 70 UA remainé the idle state unle
a sleep command is issared
other data transmission is g
When iskeep mode, the sen
i requirea dedicated walip
Sleep Mode 03 0.6 HA command to enable furtB&r
communication
Supply current loo Normal Mod{ - 430 | 900 | PA |Average current consumpti
Measurem ; . X
LowPower M - 270 570 pA |whilethesensor is measurin
Average current consumpti
Normal Mod¢ - 49 - HA |(continuous operation with
measurement per second)
Average Average current consumpti
Low Power N - 0.5 - HA |(continuous operation with
measurement per second)
Low level input voltage ViL - - - 042Vop| V |-
High level input voltag(Vix - 0.7V¥p - - V|-
Low level output voltag VoL 3 mA sink current - - 02V¥o | V |-
Table3 Electricadpecificatien
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2.2 Absolute Maximum Ratings

Stresdevels beyorde limitistedn Tablel may cause permanent damage to the device. These are stress ratings onl
functional operation of the device at these coaditmrize guaranteegdposur® the absolute maximungratinditions
for extended periods may dffectliabilitgf the dewe Parameters are only tested each at a time.

Parameter Rating
Supply voltagesn/ -0.3to+H4V
Operatintemperatumange -40to +25 °C
Storagéemperatumangé? -40to+125°C
ESD HBNhuman body moéiel) -2 to2 kV
ESD CDNthange device mo#el) -500 tk00 V
Latch upJESD78 Class Il, 125°C -100 tdlOOmA

Table4 Absolute maximum ratings.

3 Timing Specifications
3.1 SensoIiSystem Timings

Default conditions of 25 °C3a88M supply voltage apply to véhatgblebelow unles®therwisstaed Max. vaues are
measured ad0 °C.

Parameter Symbol |Conditions Min | Typ. | Max | Units | Comments
) Time betweemdfeaching Ad
Powetwp time tru After hard res&éypO pod| - 180 | 240 | ps |and sensor enterthgidle
state
Time between ACK of soft
Soft reset time tsr After soft reset - 180 | 240 Ms |command and sensor ente
theidle state
. Normal Mode| - 10.8 | 121 Duration for a humidity and
Measurement duration  |tveas Average ms
Low Power M| - 07 | 08 temperature measurement

Table5 System timing specificeti

10The recommended storage temperature rasfige i4 10 . Pl ease condahtdlihg Hdosttmepti d8BOdxkor more i
11According to ANSI/ESBEBEC J8012014; AEQ100002.
12 According to ANSI/ESD SB(09; AEQ100011.
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3.2 Communicatioifimings
Default conditions of 25 °C3a3\d supply voltage apply to valties fable belpwnlesstherwisstaed.

Parameter Symbol |Conditions Min Typ | Max | Units [Comments
SCLclockrequency fscL - 0 - 1 MHz |-
Hold time (repeated) STAI After this period, fhist i i i
condition thoisTA clock pulse is generate( 260 ns
LOW period of tBELclock |tLow - 500 - - ns |-
HIGH period of the SCL cfthich - 260 - - ns |-
Setup time for a repeated

STARTondition usta |- 260 | - ™ r
SDAholdtime tHopat |- 0 - - - |-
SDA stuptime tsupat |- 50 - - ns |-
SCL/SDA rise time tr - - - 120 ns |-
SCL/SD#elltime tr - - - 120 ns |-
SDA valid time tvopat |- - - 400 ns |-
Setup time for STOP

condition usto |- 260 ) ) s
Capacitiviead orbusline  |Gs - - - 55 pF |-

Table6 Communication timing specificattemsaumbers abarevalues according to #d-astMocde Plus specification

tSU;DAV < ‘ :tHD;DA'
DATA IN
oA X e -~ —/6——— 70%
e e e tXF - — - 30%
t |3 AR
\VDDAT ol i
DATA OUT, - |
S G xt— ——————————— X! - ,ﬂ 70%
F5 | CEPEEEREEEY | CEEPRE PP EeS Eoo o 0%

Figure5 Timingliagram fatigitaliputdutpupads. SDA directiasseen from the sensor. Bold SBalewontrolled by the sensor,
plain SDA lisarecontrolled by the micootroller. Note that SDA valid read time is triggered by falfirereduspafok.
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4 InterfaceSpecification the temperature seng@r more information on design

The SHTC3supports2C Fast Mode Plus (SCL clock please refer to iecumerfBHTxx Design Guide
frequency from 0 XdvHz) with clock stretching. For For mechanical reasons the center pad should be soldere

detailed information onlAB@rotocol, refer to NXE? Electrically, the center ipadternally connectedGND
bus specificatiand user manual UM10204,8RApril and may be connected to @GED nebn the PCB
4h 2014 additionally

TheSHTC®omes in apinpackagé seeTabler. ) o
5 Operation and Communication

Pin| Name Commest ]
1 | VDD |Supplyoltage T Al commands and memory locations Sl Tii&3are

; — 1 4 mapped to a-bit address space which can be accessed
2 | SCL |Seriatlock, bidirection: () via the2C protocol

3 | SDA |Seriabiata, bidirectional
4 | VSS |Ground

5.1 12C Address
The 12C device address is giables:

Table7 SHTC3in assignment (top vide center pad is
internally connected to VSS. SHTC3 HexCode Bin.Code

[2Caddress 0x70 1116000

Powessupply pirgipplyoltage (VDD) agwund (VSS)
must be decoupled with @nEDcapacitor that shall be Table8 SHTCF¥Cdevice address.

placed as close to the serspoasiblé seeFigures.
i _ L Each transmission sequence begins with START conditio
SCL is used to synchronize the communicatiortietween gy and ends witin (optionaBTOP condition (P) as

microcontroller an(_j the sensor. The master must keep cribed in the 8@ specification.
clock frequency withio DMHz as specifiedTiables.
The SHTC3may pull down the SCL line when clock5.2 PowerUp Sleep, Wakeup

stretching is enabled. UponVDDreaching the powgr voltage leveloX the

The SDA pin is used to transfer data in and out of tigs!T C@ntersheidlestateafter alurationftey Aftethat
sensor. For safe communication, the timing specificatidfi§ Sens@houlde set tsleep modeith the command

defind in thd?C manual must be met. given iffabled'
To avoid signal contention, the microcontroller must o/Command Hex. Code Bin. Code
drive SDA and SCL low. Externalppugkistors (e.g. Sleep 0x8098 101®00@00H 000

10k Yy are required to pull the signal high. For
dimensioning resistor sizes pleas¢hidkes capacity

requirements into accoNotethat pullip resistors may  \when the sensor is in sleep mode, it requires the followin

Table9 Sleep command of the sensor

be included in /O circuits of microcontrollers. wakeup command before any further communication, see
VDD TablelQ
* * SHTC3 Command Hex. Code Bin. Code
MCUWmaster) E E (slave
scL in—<] scl | J_O Wakeup 0x3517 001®10®H00M111
scLouF— l i Tablel0Wakeup command of the sensor
SpA IN—J SDA S
sDA ouFS m 5.3 Measuremer@ommands
GNE The SHTC3providesa clocistretching option and the
order of the signal return can be seldttese
Figure6 Typical application circuit, includiog pesistorssR parameters are selected by dedicated measurement
and decoupling of VDD and VSS by a capacitor. commands as summarizedahlell N. B.:Each
measurement command triggaligays both a
Forgood performanaktheSHTC3n the applicatidhe temperatur@nda relativdumidity measurement.

center padf theSHTC3ffers the best thermal contact to

13]f an immediate sensor signal is desir@ithgsthe sensor to sleep mode
canbe omitted. Not sending the sensor to sleep mode for an extended amount
of time keeps up the current consumption of the sensor.
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