Digital Humidity Sensor

/ALPS/LPINE

HSHCALOO1B_ Datasheet

1/23
Rev.01
Nov/07/2019

DATA SHEET
HSHCALOO1B

Z4iLPS /ILPINE ALPSALPINE CO, LD,

1-7, YUKIGAYA-OTSUKA-MACHI, OTA-KU, TOKYO, 145-8501, JAPAN

PHONE +81(3)3726-1211  FAX +81(3)3728-1741

NAGAOKA PLANT

1-3-5, HIGASHITAKAMI-MACHI, NAGAOKA-CITY, NIIGATA-PREF, 940-0006, JAPAN
PHONE +81 258-24-4111  FAX +81 258-24-4110

This specification is subject to change without notice.




Digital Humidity Sensor

ALPS/LPINE oy o1

HSHCALOO1B_ Datasheet Nov/07/2019

CONTENTS

1 BuRAES
ALPS product No. HSHCAL001B

2. 3@ FA%EE
Application This specifications applies to digital humidity and temperature sensor.

3. HSHE
General descriptior - K& G, NETREAREAELGTOIILEE, BEE Y THD,
- BIEA A —T A RELT, 12CEHED
- BEEUOHOBRKEARIHESEETHD.
- BEOTOAIINHAFERERESIATNS,

* This sensor is small size package, surface mouting possible,
digital output relative humidity and temperature sensor .
- This sensor has 12C (Inter-Integrated Circuit) as a communication interface.
- Humidity sensing element is capacitance type.
- Temperature compensation is automatically carried out.

4. THRRE

Content of specifications
4-1. ERHILFR Electric specification Page 4
4-2. B G5 Dimensions Page 5
4-3. EENEHR Laser Marking specifications Page 6
4-4. i FELER Schematic layout of the terminal Page 6
4-5. HEE R RRE Recommendation circuit diagram Page 6
4-6. HEE)DOO—5&4 Recommendation soldering conditions  Page 7
4-7. BKIEEH Re-hydrating conditions Page 7
4-8. BRI Power supply sequence Page 8
4-9. BIEEH Srial communication interface Page 9, 10
4-10. LR AR Detection State Page 11, 12
4-11. 79 <3>3k Built-in Register and Action command Page 13 to 16
4-12. REEHRE Relative Humidity Conversion Page 17
4-13. REBE Temperature Conversion Page 17
4-14. T Dk EE Other functions Page 18
4-15. B Packing specification Page 19 to 22
4-16. BRYFENLDFE Precautions Page 23

4-17. ERIMERH Legal disclaimer Page 24




Digital Humidity Sensor

ALPS/LPINE Rev o1

HSHCALOO1B_ Datasheet

Nov/07/2019
4-1. BT Electrical specifications
Table 1. EXMI{THE Electrical specifications
S ificati Not
Item Symbol Unit. - peciication otes
min. Typ. max.
BiREMH Environmental conditions
Absolute limits supply voltage Viim V] 03 i 2
RETE HREECE
Storage Humidity Hstr [%RH] 0 +95 No condensation
RERE
Storage temperature Tstr [degC] -40 ) +125
it &£
ESD Vh V] - - +2000 HBM
%4 Operating conditions (Vdd=1.8V , 25degC)
i AR R I 0
Humidity range Himg [YoRH] 0 ) +100
EBERE
Operating temperature Topr [degC] -20 i 85
HIGTBIRE
I EIRELE VDD V] 1.71 1.8 1.89
Supply voltage
idd1 [WA] - 65 - Normal state 1Hz
. idd10 [WA] - 140 - Normal state 10Hz
Current consumption
(%1) lddm [WA] - 15 - Force state 1Hz
) Idds [WA] - 1 - Force state Sleeping
A/D change time Tad [ms] - 15 -
- SS, FS, FS+, HS
I2C Communication rate Crat [MHz] - - 3.4 supported
H>HEEH S Relative Humidity
HAkE (X2 0 50%RH
Offset tolerance Hoff [%RH] 15 0 *15 25deg C
EERE (X2) , 0 40-609%RH
Gain tolerance Hgain [%e] -5 0 +5 25degC
BEH A Temperature
HARE (X2)
Offset tolerance Toff [deg C] -0.5 0 +0.5 25deg C
(3%1) T4 JLEERRE (X Normal-state 10HzTY, , Default Setting is Normal-State 10Hz .
(3%¢2) Packageti® &R DEHTT, ., This is the specification at package inspection .
MxHZEMRE Relative humidity conversion
B K1e74EL:without re-hydration Relative humidity [%RH] = ( Sensor output [LSB] - 896LSB ) / 64
BKIE&HY:with re-hydration Relative humidity [%RH] = ( Sensor output [LSB] - 1280LSB ) / 64

JREEHE Temperature conversion
Temperature [deg C] = ( TEMP output [LSB] - 2096 ) / 50

Humidity caracteristics @ 25degC
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4-2. Mg Dimensions
Figure 1. 8 &4} Dimensions of the product _
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4-3. ek Laser Marking specifications

Figure 3. Laser Marking
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Identifying number of product
HSHCALO01B number is "8"
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4-4. T RER Schematic layout of the terminal
Table 2. EV#fFi%EA  Pin descriptions Figure 4. #5#2& Connecting diagram
No Name Comment
1 VDD Supply voltage 5| NC
2 SCL Serial clock L |
3 SDA Serial data 1.VDD i I__ﬁl ! 4.VSS
4 VSS Ground ' C
5 NC Not connect
6 NC Not connect
2sCL| | 3.SDA
L1 | [
.
6.NC
TOP VIEW
4-5. #EEIRE Recommendation circuit diagram
Figure 5. #EERE , 7L 7y 7 Rp XU VDD-VSSEIDNANZRIVT VY &L
Recommendation circuit diagram , including pull-up resistors Rp and decoupling
capacitor for VDD and VSS.
C=100nF
MPC ‘ ‘
(Master Devide)
M= !
— - - —
Rp ) G L Hd B
S —
SCL o 2 5 -5 L3
1 6 |
SDA ©
Rp g
\_\7 —
VDD GND

*FILTITER Rp (& H3E3.3kQ
Rp is a recommendation 3.3k ohm pull-up resistor.
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4-6. #RYI0—5&H

Figure 6. #221)7R—%# Recommendation soldering conditions

300
Peak temperature under 250 degC
250
220degC /\

w0 190degC // \
(@)
j=2)
[<5]
=2
o 150degC \
p=}
g 150
Q
Q.
§
G Pre-Heat Heating

100 15010 190 degC 220 degC

/ 60 to 90sec 30 to 50 sec \
50 / \
0
Time (sec)
4-7. BKIESH

258 23

BEREERRCRBBMCEADSERIE. VIO—RERF, BKIELEBEOREEHERELET,
B KL 544 85°C 85%RH 6hrs

Please execute processing of the re-hydration after reflow in case of using by high temperature and
high humidity enviroment .

Recommendation Re-hydrating conditions : 85degC 85%RH 6hrs
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4-8. BREEMLH  Power-on sequence

4-8-1. INT—FH>2—/72 X Power-on sequence
AHERIIBETL5BRBEAROEEFIUTOEY £145,

Internal operation after applying power supply is as follows

Figure 7. /X7 —#> o —4 VR ( Detect AC "REST" )
Power-on sequence |
|  ResetRegister |

| Start IREF |

| Start OSC |

| Wait |

| Read ROM |

|  SetRegister |

| Stop OSC |

v

[ Default Mode ]

4-8-2. EREFEI LY —4 X Power up sequence
BREEILY O—7 VR ZLUTOE[PA]
- HIAEREE VODILH#A% . tr(VDD)=30psec~50msecDEFNTLVIALEE LB T &,
Power up sequence is subscribed as follows
- After applying the power supply, VDD must become 1.6V or more within tr(VDD) = 30us~50ms .

4-8-3. B REETKE- LR —4> X Power down and up sequence
BREWEOTR - LR —7 VX ZLUTORYRET 5.
- HAEREEVDDDI B THY BEfEtf1(VDD)IX. 30us~50msDEFE R TOEVUT S Z &,
- HREREEZVODA—E TN o1&, ZDIKEhI(VDD)Z100msL LRFT B2 &,
- A EREEVDDOEBEIL S LAY BfEtr2(VDD) (. 30us~50msDEEEREMA TL6VULEER B T &,
Power down and up sequence is subscribed as follows
- Fall time tf1(VDD) of the power supply voltage VDD must be 0.5V or less within the range of 30us~50ms.
- After power supply is turned off, keep its state thl(VDD) for 100ms or more.
- To reboot the device, VDD must be 1.6V or more within tr2(VDD) = 30us~50ms .

Figure 8. EREX T - LR —%4 > X Power down and up sequence

Power on sequence Power down and up sequence
Voo

Violtage(V)

1.8
Won threshold

0.5
Wow oft thresh

- o - - .

0 tr(\-"cc-} tFl(VE-:\ th”\l"m:-) tr2 EV:D Time
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4-9. B E L%k Serial communication interface
RS, BIEAF—TARELT, P’C(Inter-Integrated Circuit) &35,
This product has I12C (Inter-Integrated Circuit) as a communication interface.

4-9-1. PC3&EA4>A—Tx4RX I°C communication interface

- A& G, [Philips 12C specification ver 2.1] &R U
[NXP UM10204 1°C-bus specification and user manual Rev.03-19 Jun 2007]IZ#809 3,

- Standard mode (SS, 100kHz), Fast mode (FS, 400kHz), Fast mode plus (FS+, 1MHz), Highspeed mode
(HS, 3.4MHz) #H9R—+9 5, BIETEEAIOVIERMZDOLD (L. EAMICLRDOZRETHY.
ETNLUTORKRRTLBENAEELBEENEETHD, BL., iLb LAY /IIETHAYEFREA®
REERmEEZICL>TIE. FAELHISEELH D,

-TEVRFPRLREBEAREFEAT 5,

- Multi-Read/Write |23 59 %, ZDERDL P A2 7 EL XL, Read/Write 12, BEIMICA D) AV RENS,

-HSADYYEZ L, AL—TFRLATIFAHL YRA—O—FZRELIZEEIZTHh NS,

BEIDER. ASICIINAKZERL . ZDRICHSADRIBEIYEZ AN THhNI S,
TYRA—T AR, FDEBEAL—TFRLRADREEN S BEFTILEND S,
- IZCZl/—j‘TPL/ZIE!:"OOllOOO"(18h)'C“37)6o

- This product is based on [Philips 12C specification ver 2.1] and
[NXP UM10204 12C-bus specification and user manual Rev.03-19 Jun 2007].

- Standard mode (SS, 100kHz), Fast mode (FS, 400kHz), Fast mode plus (FS+, 1MHz) and High
speed mode (HS, 3.4MHz) are supported. The clock frequency that can be communicated is
basically the upper limit setting. Communication is possible with most frequencies below that.
However, it may be impossible depending on the rise / fall time, wiring load capacity, and the like.

- 7hit address is used.

- This device supports multiple byte read and write. Resister address is automatically incremented
every read/write.

- When Master code is detected, the ASIC return NAK then switch to HS mode. After that, Master
device must start the communication from sending Slave address.

- 12C slave address (SADR) is defined as "0011000"(18h).

Figure 9. I’Ci&{E 1°C communications

=
i
|

S0A

SDA
Humidits
spA 1 SCU  Gensor
scL
Microcomputer
(MASTER Device) SDA
Other
SCL Chip

4-9-2. °Ci ¥4 1°C pin specifications

SCL : YUFNLYIAYIAA - RRE—TINAZALERENT B,
: 12C Serial Clock - Driven by master device.
SDA DT IIT—RAEN - BIET—FEACKINAKE YT —2%EZET 5,
: 12C Serial data input and output -
Communication data and ACK/NAK bit data are sent and received.
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4-9-3. LU REIDERIAH EEZAH Read and Write Resisters

- LY AR ASAR B DI2CHRIEV-TVAIL2FEE (Sequence 1, 2 S HY .
FrUYRIEZAHE [ THavAN EITERD12COEIE Y- TV AIE3FEEE (Sequence 3~5 ) H 5.
- REGIE, ERLI-LY RIDOEHT 4% . LEIDE{E TRead/Writex4T57=8 12, Multi-Read/Write#REZE D,
COWEEL. EZELEEIC, NELY AT LAZBEIMIZIBINSE 5,
F1=. 12CEIERE. LY RITNVADMSBLIZEICL(0)ET S,
-BIEREIC. AL-TTMLADOYIZ, YRI-IIE ERIET HE. ICIENAKERIEL . HSBIEITHIVEZ B,
Z M. [Stop Condition)Z#&H 3 5& HSEIEER T I 5, TDT=H. HSDFEFELY RID
Read/multiple byte Read% M EHTRIEZITIMICIE. YAI-BIDBEEDEENYIZ, [Repeated Start Condition]
AT ILELHSD HSOAI-+EIVNY—FYRIL, Sequence 625 BT 5L,
- There are two kinds of communication sequences when the Register is read.
(Refer to Sequence 1 and 2) There are three kinds of communication sequences when the
Register is written or sending acction comands (Refer to Sequence 3 to 5)

- This product has a Multi-Read/Write function, in order to perform Read/Write for two or more data of
continuous registers in one time communication. This function makes an internal register address
increment automatically for every communication process.

MSBL1 of a register address must be Low (0).

- If a master command is received instead of a slave address at the time of communication,
the device will reply NAK and will change it to HS communication. Then, detection of [Stop Condition]
will end HS communication. Therefore, when performing continous communication of Read/multiple
byte Read of a register and etc, it is necessary to use [Repeated Start Condition] for a pause of
communication from master device. (Refer to Sequence 6)

Table 3. List of items

Iltem Description
START Start Condition
P&S|REST| Stop Condition -> Start Condition or Repeated Start Condition
RESTART Repeated Start Condition
SADR Slave Address
MCODE Master Code
R Read Bit
W Write Bit
ACK Acknowledge
NAK Not Acknowledge
RADR Embedded Register Address
DATA Read / Write Data
STOP Stop Condition
AC Action Command

Sequence 1. reqgister Read (single byte)

Master [start] SADR,W RADR P&S|REST [sabrR ACK|NAK [sToP
Slave ACK ACK ACK | DATA
Sequence 2. register Read (multiple byte)
Master [starT| SADR,W RADR P&S|REST [sabrR ACK]| .... AckiNAK| STOP
Slave ACK ACK ACK [pATA@) .... | DATAN)
Sequence 3. register Write (single byte)
Master [starT| SADR,W RADR DATA STOP
Slave ACK ACK ACK
Sequence 4. reqgister Write (multiple byte)
Master [starT] SADR,W RADR DATA(1) ... |oatam STOP
Slave ACK ACK ACK] .... ACK
Seguence 5. ACtion Command
Master [starT| SADR,W AC STOP
Slave ACK ACK
Sequence 6. Higt Speed Mode
Master [starT| MCODE restarT| SADR,R|W ACK|NAK |STOP|sTART]....
Slave NAK [ ACK].... [ ACK|NAK
Mode FS S S




Digital Humidity Sensor 10/ 23

/ALPS/LPINE Rev.01

HSHCALOO1B_ Datasheet Nov/07/2019

4-10. BHAT—F Detection State

- ABRTEBE., BEEKRE T HKEELL T, Normal State&Force StateD25&85EN H 5,
-ICONT-FUYEyME, LY ASCTLLFSOIKREIZ &Y . Normal State A\Force State DULVF A DIKEEIZLIYEH S,
- There are two states to detect Humidity and Temperature.
- According to the status of register CTL1.FS , the device will switch Nomarl State or Force State

after Power on Reset.

4-10-1. /—<JLAT— Normal State
- Normal StateTl&, LY RACTRLL.ODRDEIZTIRESNI-FHICLY . BEIMICRIEN A —EFHESET
RMELREZTRET 5, TORRIILOREITEMEIND,

- BEEEUNDZISU T T IKRIREEE LS,

-BELEEREEAIE. L ASCTRL.ODR[LOIDERFEIZLY. 1,5,10,50Hz0 LTI S5ERTES,

- In Normal State, the device will measure Humidity and Temperature with the sampling rate which is
specified in the register CTRL1.ODR.

- the device will be sleep state out of measurement time.

- Humidity and a temperature detection cycle can be chosen from 1,5,10 and 50Hz by the
register CTR1.0DR [1:0].

Table 4. Measurement processing timing in Normal State.

Output cycle setup Hygrometry cycle Time of one cycle Temper_atl_Jre Time of one cycle in
(CTR1.0DR) in hygrometry survey timing temperature survey
00b 1Hz 1sec 1/1 sample 1sec
01b 5 Hz 200 msec 1/1 sample 200 msec
10b 10 Hz 100 msec 1/1 sample 100 msec
11b 50 Hz 20 msec 1/1 sample 20 msec

Figure 10. NormalStateBIFE#A 34 4 A— The image of the measurement timing of Normal State

= N O O I

Normal State Tl HEESN-FHPEEEL H—DRERRICEDLE S,
The specified cycle is united with the measurement start of a temperature sensor in Normal State.

Figure 11. Normal Stateifil 1 #—% The image of measurement of Normal State
| Measuremert Freguancy Measirement Freguency |

S T Y e T s

Yemg, Mesoure Sleep emmup, Mesmre Slees Meagure _ Messure -~
emp Fumi erre Hurri Humi . temp

. —!-- R Ty — ! Menzurement Framuency |
i

r'
i
S

" Sieen , Messu Measurs Sleep Memsuge | Mecsure Sle=s Measur szure
u'l_'erE Hurri = Farri Humi =y
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YT L— TS E-ROEEIL, LTRSS,
- RHBEPICODRYIVEBAZZ (T T-15E . TOLEEDREBELZED T, REAYPLLDL58ET S,
- IRER R ICODRYIYE A Z 2 1T{T 1T 1=15E . BIEICRHBERIEEEIN S,

Device reaction when the sampling rate is changed is as follows.

- When ODR register is changed and settled during measurement period, change the sampling rate
right away.

- When ODR register is changed and settled during Sleep State, start measurement with the
sampling rate right away.

Figure 12. Normal State, change output data rate

chenge ODR change ODR
S0Hz == 10Hz 1OHz == 50Hz

1 N

£l
[
I

o= gz | S0Hz | S0Hz | S0Hz 10Hz 10Hz 10Hz | SO0Hz | S0Hz

Smquency

4-10-2. Force State

Force StateTl&. 7923 av U FDETO AN TAERN A —Z2RESH S,
DETZEIZLDEEREDIZ, BEDETEZZEL-BA(X. SLADDETaTURIXEN LS,

In Force State, measurement trigger is generated by the action command DET.
Action Command DET is sent during measurement period, it will be ignored.

Figure 13. Force State, Detect trigger

Dimtect Dietect l[ﬁletert':ignare: Dretect

r L

L THT ]

E )

Figure 14. Force State BIZE A A— The image of measurement of Force State

] — I ]

I
'C_:_
DET Action Command "i DET Action Command

Slesp o1 Mapzure Sleag . Mamzurs . Mamsure Henp
&rmp Hurmi lemnp Humi
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4-11. $RAH L PRA ET Y 23> F Built-in Register and Action command
4-11- 1L ABBD L DX 2 DF  The feature of the register

RAZ—FTINARE RERITHL T LORINDTIER, 7H2avaAT U REHT FE2T5IL2LT,
BE.RET—AOREOEEONYEBALAEEET D,

RRA—TINA ZAPBDLOREAAND A EBD T IERIZIE MSBI7—AMTIHET 5,

Multiple Read/WritelZI&, YRLIVTAT7 U THET %,

ROML L RADEIE, LT DEYTHD,

-BREARENHESNRASNS,

IR —F ) YL ROMMSHA B SN T —EN R ASNI B,

To this product, master devices are accessing a Register or carrying out action command issue,
and become acquirable about the data of humidity and temperature.

Access for every byte to the register from a master device is answered at MSB first.

Multiple Read/Write is answered with a little endian.

The value of a ROM register is as follows.

- An initial value is substituted for it at the time of a power supply injection.

- The data read from ROM is substituted for it at the time of power on reset.

4-11-2. Register MAP

Table 5. Reisitor Map

Default iti

el e [ s e
ocC R Self test response STR STB[7:0] 00 | 55
oD R More info Version INF1 0 0 0 1 0 0 0 1 11 | 11
OE R More info ALPS INF2 0 0 1 0 0 0 1 1 23 23
OF R Who | am WIA 0 1 0 0 1 0 0 1 49 49
10 R Humidity outputl HUMI1 HUMI[7:0] 00 | (*1)
11 R Humidity output2 HUMI2 HUMI[15:8] 00 | (*1)
12 R | Temperature outputl TEMP1 TEMP[7:0] 00 | (*1)
13 R | Temperature output2 TEMP2 TEMP[15:8] 00 | (*1)
18 R Status STAT [SRDY|DRDY DOR[MEAY - | - [TRDY] - [ 00 |¢2)E2
1B | 55 | RW Controll CTL1 - | mmD[1:0] | oDR[1:0] | LP | FS | - [ROM|(*3)70
20 | 4F R Reserved datal RDAT1 DAT[7:0] ROM| (*4)
21 50 R Reserved data2 RDAT2 DAT[15:8] ROM| (*4)
22 51 R Reserved data3 RDAT3 DAT[23:16] ROM| (*4)
23 52 R Reserved data4 RDAT4 DAT[31:24] ROM| (*4)
30 AC Reset command REST - - - - - - - - 00 | 00
31 AC | Sensor detect command DET - - - - - - - - 00 00
32 AC Self test command STST - - - - - - - - 00 | 00

"-" = Non assign, register read data = 00 Default data

"R" = Read only (*1) Measurement result

"W" = Write only (*2) Example resultis OXE2

"RW" = Read and Write SDRY=1, DRDY=1, DOR=1, MEAS=0, TRDY=1

"AC" = Action command (, register read data = 00) (*3) Default = 0x70 , MMD=3 , ODR=2, LP=0, FS=0

Bitmap : "-" = Non assign (*4) Recording of manufacturing data

The execution data of humidity output is 14 bit.
The execution data of temperature is 13 bit.
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4-11-3. LY X 2 Register
KHEDLOREE LTFOSEEDMERERD,
The register of this product has the following five kinds of domains.
1) R: Read only
- ETAAHEATICENTELGVEE, RICEEFAHLEZLIELTE LORBIZFEZTAENLT,
BIEIFACKERE T %, TOEL. BERIOT—2TRIESND,
- This area do not accept write process. If master device tries to write values into this area, the device
reply ACK but does not revice the resister values.
2) W: Write only
- ELLMED A AH MR EBEE B, RICHRARAMEEITOTE, BIFOZLET D, BIEIFACKERET S,
- This area do not accept read process. If master device tries to read values from this area, the device
reply ACK and return 0.
3) RW: Read/Write
- AHRAADEEAAHLTREL MRS
- This area accept read read and write process.
4) AC: Action Command
=73 AR FAOMEE . ERICIILORZEFEELGWD, COERICHLT, LORIFAEENEE
To5E K. BiARAATIHFALFEFEDNEEITL, EERAATEIBERFDLEEITS,
- This area is for Action Command and register does not exist physically.
When the register is read and write, the device reacts as "Read only" and "Write only" respectively.
5) - : Undefined area
-LORADNFELGVEE, EEFAANEEETLEGEE. LORSEZTAALEFTHONENT,
ACKZIREY %, A AAMBERITLIGE | EX0ZRET 5. I2CRIEIFACKERET 5.
- No register exist. When write process is performed to this area, ACK is answered.
When read process is performed, ACK is answered and 0 is returned.

4-11-4. Test control register
AERDBEPOCLORIDIEEREITIHDLIORS,
The register for performing communication of this product, and the check of a register of operation.

Register Access NAME Abbr. Function
Address
0Ch R Self test response STR The response register for a self test
Self Test Response (STR)

BIT |NAME|Access| Default Description

. Issue of Self test command (STST) will set AA (bit inversion of an initial value).
7.0 | STB| R 55h . : : . - ;

After this register is read, it returns to an initial value again.

4-11-5. NEPEHRIEML 2 X 4 The register which stored inside information
AHGDOEBBEREEMTHLORE

The register which stored the variety of information of this product

igglrzt:sr Access NAME Abbr. Function
0Dh R More info Version INF1 The version of IC and customer code
OEh R More info ALPS INF2 A sensor category and a product version
OFh R Who | am WIA ID of a supplier

More info Versionl,2. Who lam (INF1,INF2 WIA)

BIT |NAME|Access| Default Description
[7:0] [INF1| R 11h |IC version(4bit), Customer code(4bit) : 0001 0001b
[7:0] [ INF2| R 23h [Sensor category(4bit), Generation(4bit) : 0010 0011b
[7:0] | INF3] R 49h [Supplier ID(8bit) : 0100 1001b
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4-11-6. 7 o H—HRHIEHRL P X4 The register which stored inside information
AEGO LU —BHIEHREEMTHLORS

The register for storing the sensor detection information on this product.

isglrztsesr Access NAME Abbr. Function
10h R Humidity output 1 HUMI1 Humidity output register, a low byte
11h R Humidity output 2 HUMI2 Humidity output register, a high byte
12h R Temperature outputl TEMP1 Temperature output register, a low byte
13h R Temperature output2 TEMP2 Temperature output register, a high byte
18h R Status STAT Various status registers

Humidity output 1,2, Temperature output 1,2 (HUMI1,HUMI2, TEMP1, TEMP2)

BIT NAME  |Access|Default Description
HUMIL. . - .

7:0 HUMI[7:0] R 00h Humidity output register, a low byte
Hl;l.\/cl)lz. HUMI[15:8]] R 00h Humidity output register, a high byte
TE7Mgl' TEMPJ[7:0] R 00h Temperature output register, a low byte
TE7I\{Ic|)32. TEMP[15:8]] R 00h Temperature output register, a high byte

oY —HET 2L URLIVTA TN DOMSBI7—X TSNS,

oY T 2L FELELTERMSN S,

HUMIZ 5 & 9 &, DRDY EDORMERREN D,

TEMP#%&AH 3 &, TRDY D BRSNS,

MERTT—2E14bit REETT 2T 13bit THEIMISNL D,

Sensor measurement data is stored at a little endian and MSB first.

Sensor data is stored without unsigned binary.

DRDY and DOR will be canceled if HUMI is read.

TRDY will be canceled if TEMP is read.

The execution data of humidity output is 14 bit and the execution data of temperature is 13 bit.

Status (STAT)

BIT | NAME [Access|Default Description
7 SRDY R ob EEIHhDISY The flag under starting
0 : Inactive , 1 : Active
BECY—RERTOIZY
6 DRDY R 0b The flag of the end of humidity sensor measurement
0 : Inactive , 1 : Active
F—a—A— =St
5 DOR R Ob Detection of data overrun
0 : No overrun, 1 : Detect overrun
AEERTDIST
4 MEAS R 0b The flag of measurement execution
0: Sleep, 1 : Execute Measurement
3:2 - - - -
BELUY—RERTODIZY
2 TRDY R Ob The flag of the end of temperature sensor measurement

0 : Inactive , 1 : Active
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4-11-7.1ICa> tBA—J)LL TR A IC control register
AEFZOREREZFIET 5=DDLIR4E
The register for controlling the internal state of this product
Register Access NAME Abbr. Function
Address
1Bh RW Control 1 CTL1 The register which controls state transition

Control 1 (CTL1)
BIT | NAME [Access|Default Description
7 - - - -

ADZE#IAIVEIDERE

Change of A/D translation filter

00 : Ultra low power

01 : Low power

10 : Middle power / middle accuracy
11 : High accuracy

6:5 MMD RW | ROM

Output data rate D #{H# Control of Output data rate
00 : 1Hz (1sec)

4:3 ODR RW | ROM (01 : 5Hz (200msec)

10 : 10Hz (100msec)

11 : 50Hz (20msec)

HEEHE—FDOFE Control in power-saving mode
0:invalid, 1 : valid

State® ¥l  Control of State
0 : Normal state , 1 : Force state

2 LP RW | ROM

1 FS RW | ROM

4-11-8. FHT—4H2 LA 4A  Reserved Resistor
BRET—IEZRETHLIRAE,

The register to store various data

Esg'rset:; Access NAME Abbr. Function
20h R Reserved Data 1 RDAT1 -
21h R Reserved Data 2 RDAT2 -
22h R Reserved Data 3 RDAT3 -
23h R Reserved Data 4 RDAT4 -

4-11-9. 79 3>av >k  Action command
RERBIHFHNGEREETOEDADITUR, EEAAE—RTLIORIT—ADEETAHE
IO LORETRLRAERES HBIEDH T, HEERELETT S,
The command for making special operation perform
In write-in mode, the writing of register data is not performed, but it is only the communication which
specifies a register address and performs various functions.

Register Access NAME Abbr. Function
Address
30h AC Reset command REST [SOftware reset

Power on reset is performed.

Sensor measurement is started in Force state.

31h AC | Sensor detect command DET Mesurement of temperature and humidity.

Control of a self test

32h AC Self test command STST The data of STR.STB [7:0] is changed into AAh.
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4-12. BB ERE Relative Humidity Conversion

4-13.

Humi[0:13]i&. #ExtiBEH I TH S, iBE LY DOADEHLL DX FEIFHHUMILEHUMRIZA MM THE RSN S,

COLOREFIFAHERTHS

Humi[0:13] is Relative Humidity Output. This is divided and stored in the resist area HUMI1 and
HUMI2 to A/D value of Humidity Sensor.

This register is only reading.

HUMI1 ;Low 8 bits is stored in this area.
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
[ Humi[7] | Humi6] | Humi[5] | Humi4] | Humi[3] | Humi[2] | Humi[1] [ Humi[0] |
Register Address ; 10h

HUMI2 ; Top 6 bits is stored in this area.
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl BitO
| - | - | Humi[13] | Humi[12] | Humi[11] | Humi[10] | Humi[9] | Humi[8] |
Register Address ; 11h

Humi[0:13]O 7o 2L H Ah S ExHREICBRE TSR ITRD L1245,
The formula made the relative humidity notation from the digital output count of Humi is as follows.

Formule 1. #8xHEEH#E Relative humidity conversion

BKiEEL (WlthOUt re-hydration) RHla‘t*ﬁﬂiﬁfEfﬁfﬁéo i{ili%RHo” .
RH = ( HUMI - 896 ) /64 Humi[0:13] (ZT PRIV AETH D, HlulELSB,

) . RH is value of Relative Humidity. Unit is %RH.
BK{EHY (with re-hydration) HUMI is value of Digtal output count. Unit is LSB.
RH = (HUMI - 1280 )/ 64

BERE Temperature Conversion

Temp[0:12](%, REHATHS. BRELL Y DADEMNL D RFEHTEMPLETEMP2IZ AN TSN 5,

COLYREFIFAHAERTHS,

Temp[0:12] is Temperature Output. This is divided and stored in the resist area TEMP1 and
TEMP2 to A/D value of Temperature Sensor.

This register is only reading.

TEMP1 ;Low 8 bits is stored in this area.
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
| Temp[7] | Temp[6] | Temp[5] | Temp[4] | Temp[3] | Temp[2] | Temp[1] | Temp[0] |
Register Address ; 12h

TEMP2 ; Top 5 bits is stored in this area.
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

L - ] - [ - [Temp[12]] Temp[11] | Temp[10] [ Temp[9] [ Temp[g] |

Register Address ; 13h

Temp[0:12]D T LRIV ADSREITHRET IR IERDKLSI12145,
The formula made the temperature notation from a digital output count is as follows.

Formula 2. JEE#2# Temperature conversion
T= ( TEMP - 2096 ) / 50 TIXREMETHD, BELIEC,
Temp[0:12] [ET ALK DETH S, BAIIELSB,
T is value of Temperature. Unit is deg C
HUMI is value of Digtal output count. Unit is LSB.
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4-14. F DD B4 EE Other functions

4-14-1. YTk T7")tvbk Software reset
ARERE, VI T7) Y MEREE RO TV,
VI z7)ybE, 7O a3 av U R REST'#RELTEE. LT OEEEITI,
This product has a Software reset function.
Software reset performs the following operations, when action command "REST" is received.

Figure 15. Software reset [ Detect AC "REST" ]

| Start OSC |

|  ResetRegister |

| Read ROM |

|  SetRegister |

| Stop OSC |

|  Defoult Mode |

v

[ Default Mode ]

4-14-2. €L ITT AL Self test
ARERE, BILITAMEREZED,
COELITTAME, RRE—TNAZNEHZDRBERY, TR O EEEBEEHERETHLDTHD,
This product has a Self test function.
As for this self test, a master device checks communication of this product,
and normal operation of a digital portion.

Figure 16. Self test [ Detect AC"REST"
I
| STRSTB=Aah |
L
Yes |
| STR.STB=55h |
v
( END )

RRAB—TNARF, RIBZHRTHLET. AHRBOT OB NELSEELTNSLERERTES,
A master device is checking the following and can check that the digital portion of this product
is operating correctly.

 "STST"Z3£{E9 AHIZ. "STR.STB"HM55h&H->TULVAI L,
C"STST'"ZEF{ELF-&IZ. "STR.STB"AAAhLL-TLND T &,
3."STR.STB"#5HAAT=#IZ. "STR.STB"M55h&A->TLVE T E,

N P

1. "STR.STB" should be 55h before transmitting "STST".
"STR.STB" should be AAh after transmitting "STST".
3. "STR.STB" should be 55h after reading "STR.STB."

n
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4-15. @k Packing specification
4-15-1. B GmOURFHA M Package storage direction IVRRTF—TF
Index / Emboss Tape
O O O O T—7EIEHLAR >

—@a...mgmwm

§‘ZHD

Package

4-15-2. T—J5|EHLAR Direction of tape pull out

I I S S S— - n

T—7EIEHLAR
Direction of tape pull out

/NA—3—FK5A )L Barcode Label

ETAJ-RRMO8BC

4-15-3. T—EVY Taping
rL—SEB Fo IR MR ER EITHER HIN—F—TE e
. Trailer , Chip Storage Blank Leader ToRT—=7
_f End Tape

o

| 160min_l _160min |

(40 pockets min) (40 pockets min)
400min
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4-15-4. R BfEE Peel strength
s IURRT—TEMYTHN—T—T O RIBERE (L. 300mm/min [Z3LV T, 0.1N(10g)~0.7N(70g)&T 5,
-Peel strength between emboss tape and top cover tape are 0.1N(10g)~0.7N(70g), at 300mm/minutes.

kT HIN—F—T
FIBE A

Peel direction

\ 165°~180°
m — TVRRF—FIREE
The emboss tape is fixed.

4-15-5, by THhINN—F—T DXL Top cover tape offset

IURRATF—T Emboss tape

TN

@ﬁmﬁ;}@ooo
2 A 2 ZIRZINZ

«

b ThN—7—7 : A =MAX0.5mm
Top cover tape : B=MAX 0.5mm
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4-15-6. TURRT—T ik Emboss Tape Dimensions

f 2 +0.05 |----nT
= Tyl
- = -
N L F Ro3max 3
- P g 9 , =
1 S |
o E [_r [ —n
[ ROSMadBHE) |
23+0.1 | aemAx##E)
|
> "
4 401 -
2,23+01 T A-A
4-15-7.')—)L~Fi%k Reel dimensions
11.40%1.00
1
9.00%9-10

(18.00)
(12.00)
»@ c
__|4.50

)
i d

ETAJ-RAN-08-8
A

105.00
110.00

QN
L

\ . S
2
0 o
NI /
AN | ”); A
BN — \
0. T 5%0.2 %
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4-15-10. B3 Packing
RIEFEEHEMOQ) RV F/MNEFEAL(SPQ) I 3,000pcsTY
MOQ and SPQ are 3,000pcs .
ABEIFT—E> Y % (3,000 1)—IL) ITTHWHALET .
This product is delivered by the taping wrapping (3,000 pieces/reel).
AEGIFESDN\VTIIBBLTMALET,
This product is delivered by ESD Bag packing.
155(21E, K ISEDESD BagAY DY) — JLEUFALE T, (FRAE M URFAEL : 3,000pcs x 151)—JL = 45,000pcs)
15 reels with ESD bag stored in a carton box. (Max store gty. 3,000pcs x 15 reels = 45,000pcs)
AEGIEHERIDGELTHMALET,
This product is delivered by a non damp-proof packing.

| —ESDN\wY
ESD Bag

HSHCALOOTS 3000 ves

U=
Reel

FoR—ILFE
Carton box

e

230

(205)

HEINIL
Label
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4-16. BRYHWNLDTE  Precautions

4-16-1. RERIEDT;FE Storage Environment
YR E - BEREE (5~40°C, 40~60%RH) TIREL TLM=2115L5BFELLET,
T BROBERMEDHLITRALETDHLIEMEOILET FEULGRETRELLSS (. /AR
FEITIENHYET,
Products should be stored at an appropriate temperature and humidity (5 to 40°C, 40 to 60%RH).
Keep products away from chlorine and corrosive gas.

4-16-2. RHBREENDTEE Long-term Storage
BULGRERBECTOLRIICRELBE . Y —FinFOFAMHESEGSY, ERFHED
RRIZEZIGENHYETOT, RERELLHEEEF. FBEMTELCESEEECEZEO L. SEATEL,
RENRIQELL) IR SNGEF. ERFERIAFTOREEZSHOLET . KRPFTREShFET L.
RRPDERICEYRTOY —FRBEMELEN ., ) — PR FOF BTN BLGYET,
Long-term storage may result in poor lead solder ability and degraded electrical performance even under
proper conditions. For those part which stored long-term shall be check solder ability before it is used.
For storage longer than 1 year, it is recommended to store in nitrogen atmosphere.

4-16-3. A L ®M;EE Handling instruction
ABEBGEONDESDISEE TS, HBMTA00VRHE THOEEEHBBELLET,
BEEVY—RBREBADOIVIIR—23VDHFEICIET A TEETIVN, AVFIR—2 3V MMFELES
ERGHNEZRESGOAREEAHYET,
F- ARAICE-BRENZBVMGRIE, T4ILE—ITEURETHLEHELFT,
Please be aware of ESD at moisture entrance. HBM should be managed less than 400V.
Please note the adhesion of the contamination to humidity sensor.
There is a possibility of not indicating a normal output value when the contamination adheres.
If there are a lot of dust and dirt around it, it is recommended to protect with a filter.

Capacitance increase AVAHSHR—-33>

HETEE / Contamination

K B
LR iﬁl—ﬁ% [ I ———]

Upper electrode

R
Moisture sensitive film

TR ) .
Lower electrode 2O

IS8 Bl Moisture entrance

s5R exp.with contamination
E'g - EE
3 o Normal

p-53

Humidity

BEREOSVERBEL 7ILa—ILFICISINGNESTEEZEV, HARYIMORRAICEYFET .
BRERETICEVWTEHRIERIC REBESSNSEHE AN IFDRELLGYET . RIETHAE. EET
HAEELZYFET, HIZIE 50°C80%RH IZELEH IE LAY, 50°C20%RH [CELEH ABE~AEILLET,
In high temperature environment, there is a tendency to drift of the sensor humidity reading. For
example, the reading will drift to high side in 50degC 80%RH, and low side in 50degC 20%RH.

AREESEH L RIS FBY GRS TCEASNESEE, o ABEBTHIEAHYFET,
The sensor might be damaged when used on an improper condition or excluding this guarantee condition.
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4-17. kMIRZEREB  Legal disclaimer

1.

ERSNOEmEEEERICIYRFISNh TO SRR OB ICERLTIE, BIEREEFD L.
WBEIGEFR], FEFa Lo TS,

For the export of products which are controlled items subject to foreign and domestic export
laws and regulations, you must obtain approval and/or follow the formalities of such laws and
regulations.

EEARXETOFEORAZFHEM T, HHGHZ—YEALGEL TSN,
Tl ZFRMIENOo AR BN TERASNDEETNAHIEAN - Hik-AAFALLEHG
Z—YHHRLAL TS,

Products must not be used for military and/or antisocial purposes such as terrorism, and shall
not be supplied to any party intending to use the products for such purposes.

LEMITFICAREREELTOVELAEY, KK AV, RE. EHHE. FHRER. &BE
W, TI1— XAV MERF D —REFHFAICHKET. ZESh=2DTY,
LEAWEL T, RFOHIEHESR. FH-MERTETICOMNDLIHBZFORERTIEI—Y]
ERLGLTEZSW,

LEEDFERZLEDRAZUN T, ERMEESR. IS, XS BERAKKRZFOSED
LEM-EHEMEDELT OB TOHEADORRIE, B EEB L2 TR,
FEEFEYFTO+REBESEDHERETOTW LW ET, 72— IL+—THK:t . RiE
%, T RE. BREMEFFILERET. ERERN KRR FO LV TORER KRR ERIT TS
=AM

Unless provided otherwise, the products have been designed and manufactured for application
to equipment and devices which are sold to end-users in the market, such as AV (audio visual)
equipment, home electric equipment, office and commercial electronic equipment, information
and communication equipment or amusement equipment. The products are not intended for
use in, and must not be used for, any application of nuclear equipment, driving control
equipment for aerospace or any other unauthorized use.

With the exception of the above mentioned banned applications, for applications involving high
levels of safety and liability such as medical equipment, burglar alarm equipment, disaster
prevention equipment and undersea equipment, please contact an Alps sales representative
and/or evaluate the total system on the applicability. Also, implement a fail-safe design,
protection circuit, redundant circuit, malfunction protection and/or fire protection into the
complete system for safety and reliability of the total system.

BHEMNEHGLUNDOHGEZEHAICCEASNDSS S L, FATICEEATHHRTZS,

Before using products which were not specifically designed for use in automotive applications,
please contact an Alps sales representative.




