SENSIRION

DataSheetSCC3@MB
Humidity and TemperaBaesor Module

A Relativlumiditand temperatusatput

A Superioreisor performantgicahccuraciRH: 8%, T +03°C
A Fully calibrated processeligitasignal output

A 24105.5V supply voltage range

Product 8mmary

The RH/T sensor module S©OB3B specificall
designed to meet the most demanding requirer
home appliance applications as well as fron
applications, which require sensing remotely from

All'in all, the SHT3x platform incorporates mort
years of knowledgé Sensirion, the leader ir
humidity sensor industry.

Customer Benefits:

High reliability & excellenttknng stability due
capacitive type sensor

Versatile low cost sensor module

Broad and competent application support b
Sensirion.

controboard. It offers the supesgmsor performance A
capacitive type sensor elements and a very a
price/ performance rat A
generation of highly integrated humidity and tem A
sensors (SHT)3x

1 Product Description

TheSCC3@BIs a humidity and temperature sensor witilifgtal 12C outpobnsisting of a SHTRS humidity and
temperature senswounted on &B with connector

Figurel SCC3dB
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2 Sen®r Specifications

Relative Humidity Temperature
Parameter Condition 'G/pllcal Units Parameter Conditior TypicaValue | Units
ZLE Accuracy Toleranc{ 0t065°C °0.3 °C
Accuracy ° 0 Operating Range - 20 to +8 °C
Tolerande 10 to 906RH 3 %RH P g 9
g - Storage Range - -25t0 85 °C
. nonrcondensin o - S
Operating Range| environmeht 0-100 %RH Long Term I?nft - <0.04 Clyr
0
Hysteresis B} <408 %RH Response Tifme t 63% 45 S
Long Term Dyiift - <025 |%RH/y Table2 Temperature Performance Specification
Responstimé t 63% 8 S

Table 1 Relative Humidity Performance Specification
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Figure2 Relative Humidity Accuracy Specification Figure3 Temperate Accuracy Specification

1 For definition of typical and maximum accuracy tolerance, please refer towaporized solvents-gagsing tapes, adhesives, packaging materials, etc. For
document fASensirion Humidity Sens omoreSigadspledse refer to Handling3nstaudtiensne nt o .
2Coneénsatioshall be avoided because of risk of corrosion and leak currents driTime for achieving 63% of a humidity step function, valid at 25°C and 1m/s

the PCB. airflow. Humiditgpense time in the application depends on tkia détign
3 Typical value for operation in normal RH/T operating range, 2de section sensor.
Maximum value i0$5%RH/yr. Value may lghér in environments with 5 Response time is measured when the sensor is exchanged between wate

reservoirs of different temperatures
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2.1 Recommended Operating Conditions

The sensor shows best performance when operated within recommended normal temperature and humidity rang
60 °C and 20 %RIB0 %RH, respectively. teng exposure to conutioutside normal range, especially at high
humidity, may temporarily offset the RH signal (e.g. +3%RH after 60h kept at >80%RH). After returning into the ni
temperature and humidity range the sensor will slowly come back to calibratioRrstategby isglbsure to extreme
conditions may accelerate ageing.

3 Electrical Specificatisn

3.1 Electrical Characteristics

Parameter Symbol |Condition Min Typ Max Units [Comments

Supplyoltage Vob 2.4 3.3 5.5 \%

Powewup/down level  |Veor 1.8 2.1 2.4 V

Voltage changes on
VDDIine between
VDDminand VD,max
Vbbslew - - 20 V/ms [should be slower thg
the maximum slew 1
faster slew rates ma
lead to reset;

Slew rate change of tH
supply voltage

Current when senso
not performing a
measuremerduring
single shot mode

Current when senso
idle state not performing a
(periodic data 45 - MA  |measuremerduring
acquisition mode periodic data
acquisition mode

Current consumptior
800 1500 MA  |while sensor is
measuring

Current consumptior
(operation with one
- measurement per
Average 2 KA secondt lowest
repeatability, single
shot mode

idle stee
(single shot mod

02 |20 HA

Supplhgeurrent Ioo

Measuring

Table3 Electrical specifications, values measured at 25°C.
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3.2 Timing Specifications

Parameter Symbol | Conditions Min. |Typ. |Max. |Units |Comments
Time betweerbDreaching

After hard resegpV

Powewp time tpu < - 05 |15 'ms |VPORand sensor entering idl
O po¥
state
Time between ACK of soft res
Soft reset time tsr After soft reset. - 0.5 |15 |ms |command and sensor enterin

State

tveas, Low repeatability 25 |45 |ms |The three repeatability modes
Measurement tveasn | Medium repeatabil 45 |65 |ms |differ with respectto measure

duration _ - duration, noise level and ener,

Table4 System timing specifications, valid@®dé@to 125 °C and VDDmin to VDDmax

3.3 Absolde Minimum and Maximum Rasing

Stress levels beyond those listedla $nay cause permanent damage to the device or affect the reliability of the sen:
These are stress ratings only and functional operation of the device at these conditiarasteathot be

Parameter Rating Units
Supply voltaged/ 0.3tb Vv
Max Voltage on p8BAandSCL -0.3 to VDD. \%
Input current on any pin +100 mA
Temperature range -25t0 85 °C
ESD HBM (human body nfodel) 4 kv

Table5 Absolieminimum and maximum ratuases are target specs and not confirmed by measurements yet

4 Pin Assignment
The connector of the SCOBWScondasCT2001WER4P (compatible to JST part neBPEEBI4TB)

Pin | Name| Descriptio

No.

1 SCL | Serial
data; input
/ output

2 | VSS | Ground
3 | VDD | Supply
Voltage
4 SDA | Serial
clock; inpu
/ output

1 2 3 4

Figure4 Connector pin assignment of the SEO3@dule.

6 According to JEDEQ03
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4.1 Typical Application Circuit

power
Supply MCU SCCs8-DB
T 10 10Kk |
+ VDD SDA VDD
T l scL
VSS VSS
i |

Figureb Typical applicatiarcait for th8CC3@B module.

5 Operation and Communication

TheSCC3@Bsupports 12@rmaandfast modé.ow frequenci@selowl00 kHzre recommendked applications

where the mddus connected by a caleleause of capaciteaplingfcables with the 12C . detailed information

on the 12C protocol, refer to NXBu2€pecification

After sending a command to the sensor a minimal waiting time of 1ms is needed before another command can be
the sensoFurthermortg keep selffeating below 0CLtheSCC3@Bshould not be active for more than 10% of the time.
AlISCC3®MBcommands and data are mapped tutaadifiress spacediéidnally, data and commands are protected with
a CRC checksum. This increasaemunication reliabiling 16 bitommands to the seradogaly include a 3 bit CRC
checksum. Data sent from and received by thie abveys sueeded by an 8 bit CRC.

In write direction it is mandatory to transhecisaim, since BI€C8-DBonlyacceptslata if it is followed by the correct
checksum. In read directiotefttis the mastewread and process the checksum.

5.1 12C Address
The 12C device address is giableb:
SCC3DB HexCoa& |Bin.Code

[2Caddress 044 1006 0L
Table6 SCG0-DBI2C device address.

Each transmission sequence begins with START condition (S) aard(eptsweBTOP condition (P) as described in
the 12@us specification.

5.2 Powe-Up and Communication Start

The sensor starts powaningfter reaching the paygehreshold voltagerépecifiedhiTable3. After reaching this

threshold voltage the senseds the timg to enter idiate. Once the idle state is entered it is ready to receive
commands from the master (microcontroller).

Each transmission sequence begins with a START condition (S) and ends with a STOP condition (P) as describec
bus specification. Whenevesetfigor is powered up, but not performing a measurement or communicating, it automal
entersdlestae for energy saving. Thistdie cannot kbentrolletlythe user.

5.3 Starting a Measurement

A measurement communication sequence consistR bicar&iitfon, the 12C write heabigdZZ device address plus 0

as the write bit) and éit@neasurement command. The proper reception of each byte is indicated by the sensor. It |
SDA pin low (ACK bit) after the falling edge of thel@th ®Ghdicatieereception. A complete measurement cycle is
depicted ihabler.

With the acknowledgeroétite measurement comman8Q88@MBstarts measuring humidity and temperature.

7 http://www.nxp.com/documents/user_manual/UM10204.pdf
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5.4 Measurement Comnds for Single Shot Data Acquisition Mode

In this mode one issued measurement command triggers the acguikit@paiEach data pair consists of chi 16
temperature and onébtumidity value (in this oflerng transmission each\adte is always followed by a CRC
checksum, s&ectiokb.5

In single shot mode different measurement commarsatecéedbd he-b& commands are showralier. They differ
with respect to repeatability (low, medium and high).

The repeatability settnflyiencesié measurement duration and thus the overatbesarggtion of the senghis is
explained in Secti®n

Condition Hex.code
Repeatability MSB LSB
High 00
Medium ox2 0B
Low 16

e.g. 0x2400igh repeatability measurement.
1. 2 3 4 . 5 IG I7 8 9 10I ﬂl 12I 13I MI 15I 16I 17 18 19I20 I21 I22 I23 I24 I2.‘7 I26 27

|S I20Address| § Command MSB|§| Command LSB §|P|::>

— 12C write headet—' “——————— 16-bit commar———

28 29 30 31 32 33 34 35
T T T T 1

mE)l SCLfree|s| 12C Address |R g|P|::>

- m%%%‘gﬁ«.’gﬁ“ — 12C read header—

no read header for 1ms
36 37 38 30 40 41 42 43
T T T T T T

|::> SCL free s| 12c Address |R é):'l>

[ measuremertmeasuremerlt [ |5 1ead heade

ongoing completed™
44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70
T T T T T T T T T T T T T T — T T T T T T |
|::> Temperature MSE| Temperature Lsé CRC
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
16-bit temperature value Checksum——
71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97
AL L L T T T T T T T T T T |
|::> Humidity MSB |§| Humidity LSB CRC g P
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
16-bit humidity value Checksurm——

Table7 Measuremenbmmands in single shot mbdee f i r ¢
block indicates a minimal waiting time @l&eardmcks are controllec
the microcontroller, grey blocks by thg.sensor

5.5 Readout of Measurement Results for Single Shot Mode

After the sensor has completed the measurement, the master can read the measurement&eBuliy §eaidiopRH
STARTandition followed by an 12C read header.

The sensor responds to a read heddenot acknowledge (NA@Khe measurement is still ongoing and thus no data is
present

If the measurement is complbtedensor will acknowledge the receptoreatitheader and send two bytes of data
(temperature) followed by one byte CRC checksum and another two bytes of data (relative humidity) followed by ¢
checksum. Each byte must be acknowledged by the microcontroller with an ACK saorstitiom dontinue sending

data. If the sensor does not receive an ACK from the master after any byte of data, it will not continue sending dat
The sensor will send the temperature value first and then the relative Wifteiditsadueecaiibe checksum for the
humidity value a NACK and stop condition should b& abl&)see

The 12C master can abort the read transfer with a NACK condition after any data byte if it is not intécetizzd in subs
e.g. the CRC byte or the second measurement result, in order to save time.

In case the user needs humidity and temperature data but does not want to prodesecReneaided to read the
twotemperatutgytes of data with the CRC Witteo(it processing the CRC, dditax) having read the two humidity bytes,
the read transtean be aborted witvith a NACK.
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5.6 Measurement Commands for Periodic Data Acquisition Mode
In this mode one issued measurement commaadtyéelsof datairs Each data pair consists of chi¢ 16

temperature and onébtumidity value (in this order).
Inperiodicnode different measurement commands can be selected. The coreispontingnts ateown imable
8. They differ with respect to repeatability (lowankdigh) and data acquisition frequency (0.5, 1, 2, 4 & 10
measurements per second, mps).

The data acquisition frequency and the repeatability setting influences the measurehtieatoduratipocsumption

of the sensdrhis is explainedSectior8 of this datasheet.

If a measurement command is issued, while the sensor is busy with a measurement (measurefabteljjurédions see
recommended to issue a break command first (séeFpelgmmreception of the break command the sensor will abort t

ongoing measurement and enter the single shot mode.

Condition Hex.code
Repeatability /mps MSB LSB
High 32
Medium 0.5 0x20 24
Low 2F
High 30
Medium 1 0x21 26
Low 2D
High 36
Medium 2 0x22 20
Low 2B
High 34
Medium 4 0x23 22
Low 29
High 37
Medium 10 0x27 21
Low 2A
e.g. 0x230 1 high repeathtyi mps measurement per secon
o] 1 pdcessig] command s comand 5o
—I12C write header— 16-bit command———

Table8 Measuremeabmmands fperiodic data acquisition motba
blocks are controlled by the microcontroller, grey blocks by).
N.B.: At the highest mps settidgeseifig fthe sensor might occur

5.7 Readout of Measurement Results for Periodic Mode

Transmission of the measurement data can be initiated through the fetch data ¢ofiretbéed Showreasurement
data is presetiet|2C read header is resgbmgth a NACK (Bit Bahled) and the communication stops. After the read
out command fetch data has been issued, the data memory is cleared, i.e. no measurement data is present.

www.sensirion.com
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Command Hex code
Fetch Data Ox EO 00

12 3 4 5 6 7 8 9 1011 12 13 14 15 16 17 1819 20 21 22 23 24 25 26 27
T T T T T T T L —

ZIEEETES SEB E
12C Address \w\g Command MsB 5| Command LSB
——12C write headerJ 16-bit command

12 3 4 5 6 7 8 9

N
|:{>E 12C Address R <<-()+:|I >

—12C read header

(o]
[ACK

10 11 12 13 14 15 16 17 1819 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36
T

|:> ferﬁpératuré MSE ‘é‘ 'I"err‘1pe‘ra‘tur‘e LSé § o ‘CF‘{C‘ - ér:>

L L L L L L L
16-bit Temy rre Value

Checksum

37 38 39 40 41 42 43 44 4546 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63
:{> Humidiy MSB_ [5] Humidy LsB |5~ CRe =
P N o S BT Lz
16-bit Humidity Valu

Check

Table9 Fetch Data commag@tear blocks are contro
by the microcontroller, grey blocks by thig sensor

5.8 ART Command

The ART (accelerated response time) feature caredebgidigatng the commaidlitelQ After issuing the ART
command the sensor will start acquiring data with a frequency of 4Hz.

The ART commandtisicturally similar to any other comriabtEnHence Sectibrbapplies for starting a
measuremer8ectiord. 7for reading out data &edtiorb.9for stopping the periodic dafaisiton.

The ART feature can also be evaluated using the Evaluiioifrétit Blknsirion.

Command Hex Code
Periodic Measurement V| 0x2B32
ART

12345678&1234567891011121314151617&

T T T T T T T T T T T T T T T T T T T T

12C Address‘V\@ Command MS Command LSE&()
L L L L L L L L L L L L L L L L L L L L

—I12C write headerJ ———16-bit command———

8

n

Table10 Command for a periodic data acquisiti
the ART featur€l@r blocks are controlled by
microcontroller, grey blocks by the)sensor

5.9 BreakCommand / Stop Periodic Data Acquisition Mode

The periodic data acquisition mode can be stopped using the break comiretridldhibvgrrecommended to stop the
periodic data acquisition prior to sending another command (except Fetch Data command) using thgodoreak comm,

reception of the break command the sensor will abort the ongoing measurement anshentaothe Jihigidakes
1ms.

Command Hex Code
Break 0x3093

12 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
T T T T T T ! T T T T T T T x T T T T T T T x
12C Address ‘w\o Command MSB \o\ Command LSB oF
Il Il Il Il Il Il < Il Il Il Il Il Il Il < Il Il Il Il Il Il Il <
——I2C write header 16-bit command

w

Tablel1Break comman@iéar blocks are controlled b
microcontroller, grey blocks by the)sensor

5.10 Reset

A system reset theSCC3@Bcan be generated exadly by issuing a command (soft reset). Additionally, a system rese
generated internally during pgwéuring the reset procedure the sensor will not process commands.
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Interface Reset

If communication with the device tkddsilowing sigsaquence will reset the serial interface: Whil&Dxaviiadn,
toggle SChine or more times. This must be followed by a Transmsesjorr&t@mreceding the next command. This
sequenceesets the interface only. The status register presemntestits

Soft Reset / Raitialization

TheSCC3@MBprovides a soft reset mechanism that forces the systerrdefinedvsédite without removing the power
supply. When the system is in idle state the soft reset command can®EGa@mBoTthis triggers the sensor to reset

its system controller and reloads calibration data from the memory. In order to start the soft reset procedure the cc
shown iffablel2should be sent.

It is worth nog that the sensor reloads calibration data prior to every measurement by default.

Command Hex Code
Soft Reset 0x30A2

12 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
T T T T T T x T T T T T T T x T T T T T T T x
\s\ 12C Address ‘W‘o Command MSB \o\ Command LSB oF
L L L L L L < L L L L L L L < L L L L L L L <
12C write header ———16-bit command

Tablel2Soft reset commagide@r blocks are controlle
the microcontroller, grey blocks by th§.sensor

Reset through General Call

Additionally, a reset of the sensor c abusspdcificatioitise g e
important to understand that a reset geinettaitediay is not device specific. All devices on the same 12C bus that supy
the general call mode will perform a reset. Additionally, this command only works when the sensor is able to proce
commands. The appropriate command consists afawd isysbownTiablel3

Command Code
Address byte 0x00
Second byte 0x06
Reset command using 0x0006
general call address

1 2 3 456 7 8 91 2 3 456 7 8 9

T T T T T 1T N T T T T T T T Y
S| General Call Addrt%’g Reset Commancg
1 1 1 1 1 1 1 1 1 1 1 1 1 1
L— General Caﬁ‘byte—‘ L— General Call%byt

Tablel3Reset through the general call ad@teadblocks
are controlled by the microcontroller, grey blocks
sensor.

HardReset

A hard reset is achieved by switching the supply voltage to the VDD Pin off anbh thetteotoggaivent powering the
sensor over the ESD diodes, thesvimtpins ISCI) and 43DA also needs to be removed.

5.11 Heater

TheSHT3x sensor on 8@C3MBis equipped with an internal heaterjsaigdint for plausibility checking only. The
temperatuiacrease achieved by the heater depends opamineters and lies in the range of a few cegigesde.

Itcan be switched on and off by command, see table below. The status is listed in the status register. After a reset

disabled (default condition).
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Hex Code

Command MSB LSB
Heater Enable 6D
Heater Disabled 0x30 66

1.2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

w

‘I2(‘3Address ‘W‘é Command M‘SB‘

\é\ :cém‘ma‘nd‘ LSB §F

—12C write header- 16-bit command

Table14 Heater comman@ldar blocks are controlled b
microcontroller, grey blocks by the)sensor

5.12 Status Register

The status register contains information on the opatasarfahe heater, the alert mode and on the execution status o
the last command and the last write sequence. The command to read out the stadusridgiblet Ssvhereas a

description of the contentbdound inTablelé

Command

Hex code

Read Out of status regist

0xF32D

Table1l5 Command to read out the status reGisir
blocks are controlled by the microcont®idriogks b

the sensr
Bit Fielddescription Default value
15 Reserved das
14 Reserved 0006
13 Heatestaus 600
606: Heater OFF
0 :1Héater ON
12 Reserved 600
11 Reserved 60
10 Reserved 6006
95 Reserved &XXXR
4 System reset detected 616
Ono reset detected since
'1": reset detected (hard reset, soft reset command or supply fail)
3.2 Reserved 000
1 Command status 6006
'0": last command executed successfully
'1": last command not processed. It wasedle, failed timegrated command
checksum
0 Write data checksum status 600

'0": checksum of last write transfer was correct
'"1": checksum of last write transfer failed

Tablel6Description of the status register.

Clear Status Register
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