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3 Pin Assignment

3. 3R

The SHT3x-DIS comes in a tiny 8-pin DFN package see Table 6.
SHT3x-DIS s&—> 8 fiif) DFN /M, W% 6

Pin | Name Comments
1 SDA Serial data; input / output

Address pin: input connect o eiher
legic high of low, do net leave loaling

2 ADDR

Indicates alarm condion; oufput; must
be lett fioating if unused

SCL  [Serial clock: input / output
VoD Supply voltage; input

Reset pin active low; input if not used it
is recommend 1o be left foatng

No electrical function; b be connected
o VSS

8 V8s Ground

ALERT

nRESET

7 R

.....

Table 6 SHT3x-DIS pin assignment (ransparent fop view).
Dashed lines are only visible if viewed fom below. The die
pad is inlernally conneced b VS3S.

3.1 Power Pins (VDD, VSS)
3.1, BEIEFIH (VDD,VSS)

The electrical specifications of the SHT3x-DIS are shown in Table 3. The power supply pins must
be decoupled with a 100 nF capacitor that shall be placed as close to the sensor as possible — see
Figure 11 for a typical application circuit.

SHT3x-DIS RIS HNK 3 . HIRGI LTS —4> 100nF 1) i s4s R r] Rehia &,
U6 JSL T il 0T S ——— 5 25 O, AR 8 D e 8 I 11

3.2 Serial Clock and Serial Data (SCL, SDA)
3.2, BATHMBHAERITHIE (SCL, SDA)

SCL is used to synchronize the communication between microcontroller and the sensor. The clock
frequency can be freely chosen between 0 to 1000 kHz. Commands with clock stretching
according to 12C Standard ** are supported.
SCL FH T [F1 5 fkdas ) 98 A JBds 2 18] (R385 o P A5 v] LLAE 0 3] 1000 T-#% 2 18] B HHik .
SCFER 12C ARt AT B R A 4

The SDA pin is used to transfer data to and from the sensor. Communication with frequencies up
to 400 kHz must meet the 12C Fast Mode™" standard. Communication frequencies up to 1 Mhz are
supported following the specifications given in Table 20.

SDA 5| I FH T [ A S fe A% B A A% TR S AR b M . AR ik 400 kHz AR L 20006 2



12C Pigibia M bRt HRAER 20 S5 HIORURG, SRR 1 KRB S SR

Both SCL and SDA lines are open-drain 1/0Os with diodes to VDD and VSS. They should be
connected to external pull-up resistors (please refer to Figure 11). A device on the 12C bus must
only drive a line to ground. The external pull-up resistors (e.g. R, =10 kQ) are required to pull the
signal high. For dimensioning resistor sizes please take bus capacity and communication
frequency into account (see for example Section 7.1 of NXPs 12C Manual for more details™). It
should be noted that pull-up resistors may be included in I/O circuits of microcontrollers. It is
recommended to wire the sensor according to the application circuit as shown in Figure 11.

SCL 1 SDA ¥t igitk, A —HREZES] VDD M VSS. BATR %5 M by ffHAHIE
B GEZWE 1D, 12C B4 ERR& AT A — sk L. %%Lﬁ%m(m&=mmn
T RTFOTPRER M, SR LR A ENEEREEEEN CEZATIES
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Figure 11 Typical applicaton crcuit Pleasa noke hat e
posifoning of he pins does not reflect the posiion on the
real sensor. This is shown in Table 6,

3.3 Die Pad (center pad)
3.3, BLEATHE LT

The die pad or center pad is visible from below and located in the center of the package. It is
electrically connected to VSS. Hence electrical considerations do not impose constraints on the
wiring of the die pad. However, due to mechanical reasons it is recommended to solder the center
pad to the PCB. For more information on design-in, please refer to the document “SHTxx Design
Guide”.

MR AT A SN O AR R A B O A B, B VSS AR, Rl RS TH I E
Ae AR 2GR AR, BTAURERE, @B IEERES] PCB. KTt
ZHMEE, WESH I “SHTxx BiTHEr .

3.4 ADDR Pin
3.4, ADDR 3|

Through the appropriate wiring of the ADDR pin the 12C address can be selected (see Table 7 for
the respective addresses). The ADDR pin can either be connected to VDD or VSS, or it can be
used as a selector pin. This means that the address of the sensor can be changed dynamically



during operation by switching the level on the ADDR pin. The only constraint is that the level has
to stay constant starting from the 12C start condition until the communication is finished. This
allows to connect more than two SHT3x-DIS onto the same bus. The dynamical switching
requires individual ADDR lines to the sensors.

it ADDR 5l & I& M4, v LAESE 12C thhl (AR 7 HAH Rtk . ADDR 5] JHImT BA
ELHOGEREF] VDD 5L VSS, sl AT DMEy— Nk FEa . XS 2 R A B Mk T AR,
FEBAT IS RE P B AT LRk 5] o — IR R~ SRR E , M 12C TFERIR
BHEBBEHR . X ARVPREE P sht3x DIS HEFEAE R —H 2k, S Ul Esk B bk 2%
e

Please note that the 12C address is represented through the 7 MSBs of the 12C read or write header.
The LSB switches between read or write header. The wiring for the default address is shown in
Table 7 and Figure 11. The ADDR pin must not be left floating. Please note that only the 7 MSBs
of the 12C Read/Write header constitute the 12C Address.

TEER, 12C Hiblb 2@ 12C 3525 3k 7 ALk HoR . LSB fER S Sk 2 [ V)4 . BRAthhk
2N 7 FE 11 Fros . addr 51 A REE T . EER, RA 12C 5 kM) 7 AR 1 12C
bk

12C Address in Hex. "
SHT 3x-DIS . Condition
representation
ADDR (pin 2)
12C address A Ox44 (default soneded 1 VES
ADDR (pin 2)
12C address B 0x45 conneced b VOD

Table 7 12C device addresses.

3.5 ALERT Pin
3.5, 5

The alert pin may be used to connect to the interrupt pin of a microcontroller. The output of the
pin depends on the value of the RH/T reading relative to programmable limits. Its function is
explained in a separate application note. If not used, this pin must be left floating. The pin
switches high, when alert conditions are met. The maximum driving loads are listed in Table 3. Be
aware that self-heating might occur, depending on the amount of current that flows. Self-heating
can be prevented if the Alert Pin is only used to switch a transistor.

Tl 5| AT )T R a0 e b S I . 51 R ey B TR T TR IR RHA T
BEEHIE . & BT BESAE S N DB P AR . ISR, 15T . EHCR
AU RIS, SURITT R & BORIRENEAH T3 3 e BVER, AR RAE BN, Xk
T B R . AR BRSO TIT AR, AT ARG 1k 5 .

3.6 nNRESET Pin
3.6 NRESET B

The nReset pin may be used to generate a reset of the sensor. A minimum pulse duration of 1 |5 is
required to reliably trigger a reset of the sensor. Its function is explained in more detail in section 4.



If not used it is recommended to leave the pin floating.
NRESET 51 JAIA] F TARIERER A7 2/ T kb p i [A) 75 SEmT SEsb il R AL AR L B . 2R
4 N T REAE TS VRN RE . IIRAMER, @GRS E

4 Operation and Communication

4. BAENESRE

The SHT3x-DIS supports 12C fast mode (and frequencies up to 1000 kHz). Clock stretching can
be enabled and disabled through the appropriate user command. For detailed information on the
12C protocol, refer to NXP 12C-bus specification *2.

SHT3x-DIS s 3¢ #F 12C Pt O myik 1000 kHz) . BT LAIE & 2400 B iy 4 s F gk
FHEH B . 96T 12C hUVEAIE R, 2 0L NXP 12C B 208 2.

All SHT3x-DIS commands and data are mapped to a 16-bit address space. Additionally, data and
commands are protected with a CRC checksum. This increases communication reliability. The 16
bits commands to the sensor already include a 3 bit CRC checksum. Data sent from and received
by the sensor is always succeeded by an 8 bit CRC.

B SHT3x-DIS Fi & FiAdim s 2 16 Ardhhb=s[al. pboh, Hdlsfidr 4 CRC ReaG Al
IR I T IR MRS . AL ERER I 16 fim 2 A& — 1 3 {7 CRC KRI AT, &I
i SRR AN E s 52 Hh 8 fi7 CRC B HL ) o

In write direction it is mandatory to transmit the checksum, since the SHT3x-DIS only accepts
data if it is followed by the correct checksum. In read direction it is left to the master to read and
process the checksum.

TES T ) BRI, UMW G 22 A IR IR AT, SHT3x-DIS R 4252 44 .
FESETT I b, B4 i e s O AL B R 56 A

4.1 Power-Up and Communication Start

4.1, BIFEFE B

The sensor starts powering-up after reaching the power- up threshold voltage VV POR specified in
Table 3. After reaching this threshold voltage the sensor needs the time t PU to enter idle state.
Once the idle state is entered it is ready to receive commands from the master (microcontroller).

fIR AR TEIAFIFE 3 TPHLE HOBUE RS Ik B B Th o . IS B MIE RUR IS, (a7
I IE) t BEAN RS . — HRENSRPRAS, et ol DAROR B 324 (Rdzhles) B

Each transmission sequence begins with a START condition (S) and ends with a STOP condition
(P) as described in the 12C-bus specification. The stop condition is optional. Whenever the sensor
is powered up, but not performing a measurement or communicating, it automatically enters idle
state for energy saving. This idle state cannot be controlled by the user.

ML PP LA IR R ATITAR, DL 12C BERE PR R T IR %M (p) S5 fFIE %A 2
AL, AR REREE L, (HABHAT I R EGEE N, Bk B S EAN T RIRES T A Re . 1
IR AR ANRE B P A



4.2 Starting a Measurement

4.2, FrIRIE

A measurement communication sequence consists of a START condition, the 12C write header
(7-bit 12C device address plus 0 as the write bit) and a 16-bit measurement command. The proper
reception of each byte is indicated by the sensor. It pulls the SDA pin low (ACK bit) after the
falling edge of the 8th SCL clock to indicate the reception. A complete measurement cycle is
depicted in Table 8.

DSBS F A H—A START %44, 12C 53k (7 £ 12C etk 0 YRS HU Fl—A
16 DA E 4Ll feae & B NP IR, e SDA 51 (ACK fi) i
MR T2 )\ SCL I8 i) RNy, DLERFIL. S8 B a0 Ak 8 frs.

With the acknowledgement of the measurement command, the SHT3x-DIS starts measuring
humidity and temperature.
Bt 5 00 A (BN, SHT3x-DIS gl FF4f W il P AT

4.3 Measurement Commands for Single Shot Data Acquisition Mode

4.3, BESLERRERANME NS

In this mode one issued measurement command triggers the acquisition of one data pair. Each data
pair consists of one 16 bit temperature and one 16 bit humidity value (in this order). During
transmission each data value is always followed by a CRC checksum, see section 4.4.
FERMELTS, — AR AR a2 il A — D ElERT R EE . AR B> 16 AR5
A=A~ 16 LR EEAE GZRILIY ) A AR, M EIRE S RIRE —1 CRC KL
R, WA 44715,

In single shot mode different measurement commands can be selected. The 16 bit commands are
shown in Table 8. They differ with respect to repeatability (low, medium and high) and clock
stretching (enabled or disabled).

FERESBER, T LUERRF MM B 4. 16 fidr ik 8 fin. EfT5TEE N (K.
H D R R O FEEERD AR

The repeatability setting influences the measurement duration and thus the overall energy
consumption of the sensor. This is explained in section 2.
H VR BCE O RN (R], TSR R A AR BE B A . IXAESE 2 TP T ARRE.



Condition Hex. code
Repeatability wﬂgﬁrﬂ o | MsB | LsB
High 06
Medium enabled 0x2C oo
Low 10
High 00
Medium disabled 0x24 0B
Low 16

e.g. 0x2C06. high repealabiity measurement with cock
sreiching enabled
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16-bit lemperature value

Table 8 Measurement commands in single shot mode (Clear
blocks are controlled by the microcontroller, grey blocks by
the sensor).

4.4 Readout of Measurement Results for Single Shot Mode
4.4, BRI LS A

After the sensor has completed the measurement, the master can read the measurement results
(pair of RH& T) by sending a START condition followed by an 12C read header. The sensor will
acknowledge the reception of the read header and send two bytes of data (temperature) followed
by one byte CRC checksum and another two bytes of data (relative humidity) followed by one
byte CRC checksum. Each byte must be acknowledged by the microcontroller with an ACK
condition for the sensor to continue sending data. If the sensor does not receive an ACK from the
master after any byte of data, it will not continue sending data.

AR e I Je AR AT LUl 0% — A START 544 A1 —> 12C B2 EK SR U 45
R (RH& T W) RS FEBEEL BRI, JFAENAS 1 I8dE GRED, #EE—1
FATH) CRC BRI AN S AW A i Bl CREXHREE, SRJE 2 — 577 H) CRC KR AN
AU IUENR SB35 5 ACK 25 PFAR AR 4k S R IEHE o 0 SRAL AR AEAT AT 2717 (1 £ 4
ZJEEA MERTERE] ACK, BRSS9k Rk HdE.

The sensor will send the temperature value first and then the relative humidity value. After having
received the checksum for the humidity value a NACK and stop condition should be sent (see
Table 8).

P IRAR I S ROR IR, IRG RIEA IR A . RSB RIAIR A S, BN %K IE—
A NACK FlfE 1 2A4F (L% 8).



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

WA R e s (a0 CRC iyl M ES5 50 AR, 4 74 I IE 12C FHLAT LA
FEAEATHAE 715 5 A — A NACK & rp 13 AL 4

In case the user needs humidity and temperature data but does not want to process CRC data, it is
recommended to read the two temperature bytes of data with the CRC byte (without processing
the CRC data); after having read the two humidity bytes, the read transfer can be aborted with a
with a NACK.

WS P R IR AR R, (HAE AR CRC s, i CRC 7 154U 1 P I FE
T (AP CRC %) AEBIUPIRE 71 )5, (A — 1 NACK W] A (k3 Bk 4t

No Clock Stretching
B I

When a command without clock stretching has been issued, the sensor responds to a read header
with a not acknowledge (NACK), if no data is present.

R M AR B A I, A0SR B, AR S SOk SR — AN
ik (NACK),

Clock Stretching
I} b S AR

When a command with clock stretching has been issued, the sensor responds to a read header with
an ACK and subsequently pulls down the SCL line. The SCL line is pulled down until the
measurement is complete. As soon as the measurement is complete, the sensor releases the SCL
line and sends the measurement results.

R AR A I, AR RS SR T BCL RN A ACK, JfBfEEFL T SCL £k, H
FIMETEK, SCLAA R T —EMETER, (LRAVER SCL LI Ak &L

4.5 Measurement Commands for Periodic Data Acquisition Mode

4.5, ABEEHRRERARME AR <

In this mode one issued measurement command yields a stream of data pairs. Each data pair
consists of one 16 bit temperature and one 16 bit humidity value (in this order).

FERXARE IS, — AN H I a7 AR — X Bt . B B —A> 16 A A — 1
16 AR CHZIEINFE) k.

In periodic mode different measurement commands can be selected. The corresponding 16 bit
commands are shown in Table 9. They differ with respect to repeatability (low, medium and high)
and data acquisition frequency (0.5, 1, 2, 4 & 10 measurements per second, mps). Clock stretching
cannot be selected in this mode.

FE A IR, AT A AN ] 0 B i % AH RS2 FY 16 A2 an3% 9 o BN S E A (IR,



Rl ED FIEEERESZE GUERFP 05, 1,2, 4 110, MPS) A, fEXMERTARE
=i N K AT (N

The data acquisition frequency and the repeatability setting influences the measurement duration
and the current consumption of the sensor. This is explained in section 2 of this datasheet.

HH R A AR R B A A R e A SR s P DU AR R I (R M RV . IXAE AR R 2R 2
AT T U

If a measurement command is issued, while the sensor is busy with a measurement (measurement
durations see Table 4), it is recommended to issue a break command first (see section 4.8). Upon
reception of the break command the sensor will finish the ongoing measurement and enter the
single shot mode.

IR — NS, BRI TR SRS ] 3 4) i, @Rl —A
Wrdr & (ZHH 4.8 ). B P &0, A& RE1 58 BUEAEREAT NI I\ B
S

Condition Hex. code

Repeatability mps MSB LSB

High 32

Medium 0.5 Ox20 24

Low 2F

High 30

Medium 1 Dx21 26

Low 2D

High 36

Medium 2 0x22 20

Low 2B

High 24

Medium 4 Ox23 22

Low 29

High a7

Medium 10 Ox27 1

Low 2A

8.9, 0x2130: 1 high repeatabilty mps - measurement per

seoc-nd
[s] 2CAdress [ME] Commandiss B[ ‘Command LS8 §|
I — 168 command

Table 9 Measurement commands for periodic data acquisition
made (Clear blocks are controlled by the microconiroller, grey
blacks by the sensor). N.B.: At the highest mps sefing self-
heating of the sensar might accur.

4.6 Readout of Measurement Results for Periodic Mode

4.6+ FRIEANESR N

Transmission of the measurement data can be initiated through the fetch data command shown in
Table 10. If no measurement data is present the 12C read header is responded with a NACK (Bit 9
in Table 10) 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.



DK L5 AT LB R 10 Fros iR BCsdE ar & R A 3. iR MEEEE, 12C 5
R V=4 NACK (3% 10 1 9 fir), Mgk 5. e har SRR 25,
PEAFRESR R R, BRI EHEE A2 A71E

Command Hex code
Fetch Data 0x EO 0O
5| 2C Address Iwﬁ Cammand MSE E Command LSE ﬁH
L or winhesser— —— i6hi command —————J

IR R

ms| 12G Address ﬁ-»
12C rasd raader

HRIT AN RANENT A DN NGO NNS

MoE T 3
= Tomeaies 1S ] Teperahue 58 [5] || ke || o=
16-hil Temps alig — Chacksum——
TuE & IR LR EE R R R R R R R R
=1 Homdiyivss | rmdyis [ ckc || P
1601 Humidity \alus Chacksm

Table 10 Felch Data command (Clear blocks are controlled
by the microcontroller, grey blocks by the sensor).

4.7 ART Command
4.7, ART 4

The ART (accelerated response time) feature can be activated by issuing the command in Table 11.
After issuing the ART command the sensor will start acquiring data with a frequency of 4Hz.

ART  Chrsma ST [E])D) 4pp aT DU I & H 3R 11 iy & RIS . KAT ART m & e, ket
KT UR LASTIZE AHz SREEE .

The ART command is structurally similar to any other command in Table 9. Hence section 4.5
applies for starting a measurement, section 4.6 for reading out data and section 4.8 for stopping
the periodic data acquisition.

ART fir QAES5H EIRILT-38 9 iREEM HAhar & PRIk, 28 45 &M T RshNE, 28 4.6
TR, 56 4.8 1 T L R I R BE R AR

The ART feature can also be evaluated using the Evaluation Kit EK-H5 from Sensirion.
ART $REt AT LR A Sensirion (IREAEE 1 EK-H5 PR

Command Hex Code
Periodic Measurement with 0x2B32
ART
111 4 B R T A A Y ] d B R T AU AN R m TR
o] 12 s I Cormrd 3 B Conrerd 35 5
20 wrta header——  —————16-bil command

Table 11 Command for a penodic data acquisition wih
the ART feature (Clear blocks are controlled by the
microcontroller, greyblocks by the sensor).



4.8 Break command / Stop Periodic Data Acquisition Mode
4.8 HhlT A&/ 1k R SR BOE S REAR K

The periodic data acquisition mode can be stopped using the break command shown in Table 12. It
is recommended to stop the periodic data acquisition prior to sending another command (except
Fetch Data command) using the break command. Upon reception of the break command the
sensor enters the single shot mode, after finishing the ongoing measurement. This can take up to
15 ms, depending on the selected repeatability.

AT LMEFI 2% 12 o i) e b iy 45 L Ik et R A e sl WU rh b iy & 3 o — A i
A (B 7 SRBCEEE A4 ) BT A VR SR . AERRWSC R h Wi & )5, A% AR AETE )
IEAEREAT HOII & fe itk N R i I T T Yl S 1, FREE2IL 15 210

Command Hex Code
Break k3093

12C Address |.~.|§ Command MSE E{ ‘Comemand LB EH

—12C wiiln I‘si.‘lﬂr—l ——16-bit command

1z}

Table 12 Break command (Clear blocks are confrolled by
the microconfroller, grey blocks by the sensor).

4.9 Reset
4.9 Fir

A system reset of the SHT3x-DIS can be generated externally by issuing a command (soft reset) or
by sending a pulse to the dedicated reset pin (nReset pin). Additionally, a system reset is generated
internally during power-up. During the reset procedure the sensor will not process commands.
ATLAMNAN R i 4 CROEALD Bl I Rk — ANk 30 I E A5 (nRESET 51#D,
X SHT3x-DIS #HAT RGEAL. Bbhh, RGEE AR R ETHR AR . fERE SRS,
%W%%HT&JE 1] ? o

In order to achieve a full reset of the sensor without removing the power supply, it is
recommended to use the nRESET pin of the SHT3x-DIS.
N T IR AR AL, O RE B, U Y SHT3x-DIS (19 nRESET 51 .

Interface Reset

BORAr

If communication with the device is lost, the following signal sequence will reset the serial
interface: While leaving SDA high, toggle SCL nine or more times. This must be followed by a
Transmission Start sequence preceding the next command. This sequence resets the interface only.
The status register preserves its content.

RS A IIEAE 2R, ML NME 575 BB R AT H O fERSJT SDA m HISFI, 14 SCL



JURBIEZ IR FE T — A1, B — MERIT a5 tEF 5 B M. IREF
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Soft Reset / Re-Initialization

RENL/EFHIIRN

The SHT3x-DIS provides a soft reset mechanism that forces the system into a well-defined state
without removing the power supply. When the system is in idle state the soft reset command can
be sent to the SHT3x-DIS. This triggers the sensor to reset its system controller and reloads
calibration data from the memory. In order to start the soft reset procedure the command as shown
in Table 13 should be sent.

SHT3x-DIS B AL, wT L] RGHEAN — D IITHPRES, MAHREBE. HR
GUb T INIRE, RN AL LURIES] SHT3X-DIS. X488 5 467 H R gyl 48,
T Ao BB T B AR . O T RS AR, NORAEE 18 PRI 2.

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

ERERRR, AR IRES S BOAE R UG f =B N Bobs & 2k .

Command Hex Code
Soft Reset 03042
] i [ s B ot B
125 witn heaer— A6-bE command ]

Table 13 Soft reset command (Clear blocks are confrolled
by the microcontroller, grey blocks by the sensor).

Reset through General Call
SIS PR PP AT R

Additionally, a reset of the sensor can also be generated using the “general call” mode according
to 12C-bus specification 12 . This generates a reset which is functionally identical to using the
nReset pin. It is important to understand that a reset generated in this way is not device specific.
All devices on the same 12C bus that support the general call mode will perform a reset.
Additionally, this command only works when the sensor is able to process 12C commands. The
appropriate command consists of two bytes and is shown in Table 14.

BEAh, JERTLARYE 12C S 2HE 12 (A “I@ Ay 7 SR B AR RES . XA AR E
AL 5] nRESET SI—HE. EERGZEPAR, DAOM Ty U RO B E AR E TR
F o TESCREBAIRFIY BN A — 12C B4 LRIFTE W& HAT E 0. JEAh, HAA e
ARAESALEE 12C ar ), a4 EIEM . A A AT AR, R 14 PR,

Reset through the nReset Pin
JBE nRESET 5| &L



Pulling the nReset pin low (see Table 6) generates a reset similar to a hard reset. The nReset pin is
internally connected to VDD through a pull-up resistor and hence active low. The nReset pin has
to be pulled low for a minimum of 1 s to generate a reset of the sensor.

¥ nRESET 51 HAK (3K 6) KA — M RUUMER AL B AL nRESET 51IAEE_E47 s fH,
5 VDD WkiER:, A TR . nReset 5| IZE K E /D 1A RER AL 1A .

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

I 485 BT
General Call Addres

L— Genaral Call 19 byte —!

4 39 1 % 45 687 8 19

g

] Reset Command

L— Genera Cal 2 byte —!

2

Table 14 Resel hrough he general call address (Clear
blocks are controlled by the microcontroller, grey blocks by
the sensor).

Hard Reset
EEAL

A hard reset is achieved by switching the supply voltage to the VDD Pin off and then on again. In
order to prevent powering the sensor over the ESD diodes, the voltage to pins 1 (SDA), 4 (SCL)
and 2 (ADDR) also needs to be removed.

—MEE AL IR R SR 2] VDD SIS, IR EIRES, Bk BINEN . T
S5 1E A LA A TR B ESD AR, TRELK ARSI 1 (SDAD. 4 (SCL) Ai12 (ADDR)
FFx.

4.10 Heater
410, fnaR

The heater can be switched on and off by command, see table below. The status is listed in the
status register. After a reset the heater is disabled (default condition).

AR AT A AT B AR, WRR. IREWHIIEIRE T AT . B0, s sisl
2 CBRINR.
Hex Code
Command TSE 5B
Heater Enable 0x30 60
Heater Disabled 66

fF 3 o4 F B T R Od 1 F 0 o4 6 B 7T OF A it 1) 13ou iIF W T
2 Aviress |W] Commandhist [ Cormmandite [P

VBl command

— 125 wiile haadar

Table 15 Heater command (Clear blocks are confrolled by
the microconfroller, grey blocks by the sensor).



4.11 Status Register
411, REFFid

The status register contains information on the operational status of the heater, the alert mode and
on the execution status of the last command and the last write sequence. The command to read out
the status register is shown in Table 16 whereas a description of the content can be found in Table
17.

RETFIF A AL E IR BB EIRES R DA S b — A S F R G — B AT AT IR
BIER. BURSZFAERI K 16 Jrox, M WA RRR AT ERE 17 e H),

Command Hex code
Read Out of slalus register 0xF32D

.z-..,.--;.-:.---:1-:--;:--:'rr'-l::a-x

|$ |5"E:.l;r€'|l‘:r&l$3 |'-‘|E l:nmmndMSE Cﬁn'mandLSE

—oC mhrﬂcu—l ———— Gk comimenid
Mo AT AN HD NN ENR

e[ T2 A ’|F=§ besh | o] ek (38 [
h':i&:mi '.-l!dnj - 16kt Stxhus register coment——

= o

Chagheum

Table 16 Command i read out the stalus regisier (Clear
blocks are controlled by the microcontroller, grey blocks by
the sensaor).

Bit | Fielddescription Default
value
18 | Alert pending stalus q'
0" no pending alerts

1" at least one pending alert
14 | Reserved (1]
13 | Healer status (]
‘0" : Healer OFF
1" Healer ON
12 | Reserved [
11 | RH tracking alert 1]
0 no alert
1", dlert
10| T tracking alert 0
0 no alert
1", alert
95 | Reserved X

4 | System reset detected '

‘0" no reset detected since last ‘clear
status register’ command

1" reset detecied (hard reset, soft reset
command or supply fail)

3:2 | Reserved ‘o
1 | Command saius 0
0" last command executed successfully
1" last command not processed. It was
either invalid, failed the integrated
command _checksum

0 | Wrie data checksum sbtus i
‘0; checksum of last wrile fransfer was
correct

1" checksum of last wrile fransfer failed

Table 17 Description of the siius regisier.




Clear Status Register
B ERSEE

All flags (Bit 15, 11, 10, 4) in the status register can be cleared (set to zero) by sending the
command shown in Table 18.

WEFAH AR E (15, 11, 10, 440 v LUEE K%ER 18 Frnifa S TR (&
BANE),

Command Hex Code
Clear sfalus register 0x 30 41

"2 4 88T ET T A !-_IQ- ] ﬁ'\'.l"'?ll-_'l'llil-"d-
s o i B et B

L ioC write header— | 16.bt comemand

|s

Table 18 Command o clear he stlus regisier (Clear
blocks are conrolled by he microconroller, grey blocks by
the sensor).

4,12 Checksum Calculation
4.12. BRAHE

The 8-bit CRC checksum transmitted after each data word is generated by a CRC algorithm. Its
properties are displayed in Table 19. The CRC covers the contents of the two previously
transmitted data bytes. To calculate the checksum only these two previously transmitted data bytes
are used.

FERE N 7 2 Ja & 1) 8 fiz CRC &ER A2 H CRC Sk AL il o B BB /R 7E 2 19 .
CRC i T Eni &4 AN R 7 A . BRI, FAE R AN e i A ik i 3
T RIA]

Property Value

Name CRC-8

Width & bit

Profeced data read andlor write data

Polyromial 031 (nB+ x5+ x4+ 1)

Inifalization OxFF

Reflect input False

Reflect oufput Falze

Final XOR 0x00

Examples CRC (0xBEEF) = Ox92

Table 19 12C CRC properties.

4.13 Conversion of Signal Output
4.13. B5WHEHR



Measurement data is always transferred as 16-bit values (unsigned integer). These values are
already linearized and compensated for temperature and supply voltage effects. Converting those
raw values into a physical scale can be achieved using the following formulas. Relative humidity
conversion formula (result in %RH):

DAt G2 DL 16 A7 (RS 880 (. XEE CAZ M IR AME 1 I AN s 5 i
FIREIE o A3 DA 24 2UnT DUR IR S JR AR B R4 o W B . AR B A AN (B3R N%
RH):

S

RH =100-—
2" _1q

Temperature conversion formula (result in T & F):
IREHF AN (GRNT&EP):

S;
16 1
Sy
2"

T[Cl=—45+175.
2

T[F]=-49+315-

Sgy and S T denote the raw sensor output for humidity and temperature, respectively. The
formulas work only correctly when Sgy and St are used in decimal representation.

S M1 St 73 7 7 B A% A H AR AR . AT 2 Spy A1 Sy H-THERIZRI, AR
A REVHELIER .

4.14 Communication Timing

4.14, BiEHF

Parameter Symbeol Conditions Min. |Tw.| Max. | Units Comments
SCL clack frequency fsoL 0 - 1000 kHz
Hold fime (repeated) START Afler this period, the first
condifion BOSTA | clock pulse is generaled 0.24 ) ’ Hs
LOW period of the SCL
o Low 065 | - . us
:ﬂ* period of the SCL b 026 | - . s
) i} - 250 ns Transmiting data
SDA hold time tHonaT —
0 - - ns Recaiving daa
SDA set-up time tsuoat 100 - - ns
SCL/SDA rise time (] - - 300 ns
SCL/SDA fall fime IF - - 300 ns
SDA valid time bvooat - - 09 Hs
Set-up tme for a repeated .
START conditon tusTA o6 s
Setup tme for STOP
condifon ST 0.6 ps
Capacitve load on bus line cB - - 400 pF
Low level input voltage Wi 0.5 - | 0.3xVoo V
High level input vollage Wi 0.7xVoo | - 1x\Voo \
Low level output volage Vou I md sink current - - 066 V

Table 20 Communicaon tming specificatons for 12C fm (fast mode), speciicaons are at 25°C and typical VDD. The numbers above
are values according o the [2C Specificaton  (UM10204, Rev. 6, April 4, 2014).
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Figure 12 Timing diagram for digital inputiouput pads. SDA direcions are seen fom he sensor. Bold SDA lines are
confrolled by the sensor, plain SDA lines are confrolled by e micro-confroller. Mote that SDA valid read time is friggered
by faling edge of preceding toggle.



