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4-1. BRHEHR Electrical specifications
Table 1. E&R#I{t#k Electrical specifications
ltem Symbol Unit. _ Specification Notes
min. Typ. max.
’iE&# Environmental conditions
Absolute limits supply voltage Viim V] 04 ) *5.6
RERE EHEEmECL
Storage Humidity Hstr [%RH] 0 +100 No condensation
RERE
Storage temperature Tstr [degC] 25 ) +85
it &£
ESD Vh WY - - +2000 HBM
RSN Operating conditions (Vdd=1.8V , 25degC)
i R AR R I 0
Humidity range Hrng [%RH] 0 i +100
EERE
Operating temperature Topr [degC] -20 ) +85
[ %A = 3 o
A6 RS VDD \Y%i 25 - 5.5
Supply voltage
s [S50e
HERMA idd [uA] - 200 - Normal state 10Hz
Current consumption
A/DZE s
A/D change time Tad [ms] i 15.0 )
PCEIEEE SS, FS, FS+, HS
Crat MHz - - 3.4 o
I°C Communication rate (MHz] supported
HxEEHA  Relative Humidity
IRERRH 1 40%RH
Vdd=5V , T=25degC
Humidity output at 40%RH Ho40 [LSB] 3520 3840 4160 eg
IRERH H 71 60%RH
Vdd=5V , T=25degC
Humidity output at 60%RH Ho60 [LSB] 4800 5120 5440 eg
HARE 0 40,60%RH
Offset tolerance Hoff [%RH] -5 0 *+5 T=25degC
MERE EE . 0 40,60%RH
Humidity Gain Hgain |[LSB/%RH] 57.6 64 70.4 T=25degC
REEH A Temperature
N=N=-1
BERL ) To [LSB] 3321 3346 3371  |Vdd=5V, T=25degC
Temperature output
HHEk
Offeot folorance Toff [deg C] 05 0 +0.5 25degC
mERE EE . _
Temperature Gain Tgain  |[LSB/degC] 47 50 53 T=25,50degC

*Typicalz>HH 51 : Typical output of sensor
Humidity output [LSB] = 64 x Humidity[%RH] + 1280
Temperature output [LSB] = 50 x Temperature[degC] + 2096

*ZL—TJ 7KL X Slave Address
AL—T 7KL XRIE "0011000" (18h) T E
12C slave address (SADR) is defined as "0011000"(18h).
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4-2. B G5 Dimensions
Figure 1. 8542 Dimensions of the product
F
=
=
[ |
p rJ 3 ‘ (3.2)
m o=l — |
SEERSERE 1= [+
T |28
F
3
(74 ;
n <
(\f {l :
N (3.4)
O
AL )
| 1.66
(6.5)

KIEESMAZE($£0.2
Non-specified tolerance




Digital Humidity Sensor

6/23

/ALPSALPINE

HSHCAL101B_ Datasheet

Rev.01

Oct/07/2026

Figure 2. 8 F 442 Dimensions of the product

Top-View

(3)

(6)

s

4-3. NEpIBE

 We-UELIYT

3mmx6mmx3 & B

Internal structure

Figure 3. NEB#EIE Internal structure

Bottom View

(3)

(4)

\\
Na-VELIYT

&) 5 . 3mmx3mmx4 &

3mmx4mmx1 & B

Table 2. E%#ER & Parts on board

No.| Symbol Name

1 U1 Digital Humidity Sensor

2 U2 Regulator 1.8V

3 U3 MOS FET (ROHM EM6K6T2R)
4 C1 Capacitor 1uF

5 Cc2 Capacitor 1uF

6 R1 Pull-up resistor 3.3kOhm

7 R2 Pull-up resistor 3.3kOhm

8 - Cover case

9 - Connector ( JST S4B-PH-K-S)

4-4. iR FECER

Figure 4. a4 AiHF Connector terminal

Schematic layout of the terminal

Table 3. EViiF  Pin descriptions

No Name Comment

1 VDD Supply voltage
2 SCL Serial clock
3 SDA Serial data

4 VSS Ground
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4-5. REE R E Internal circuit diagram

Figure 5. WEREIEE Internal circuit

HSHCAL101B
?.NC
=Y i I__lij‘i . 4SS
U1
c2 2.SGI=<:"‘ - SDA
| o
{ re |
C1 E GND sz
I u2
%ﬁav %D Vin
L O
-
4-6. HESE[EI R Recommendation circuit diagram
Figure 6. #%Z[E % Recommendation circuit MPC
(Master)
HSHCAL101B
vbp O *>—¢ D vDD
o
ERE
SCLi . D scL
sDA O . D SDA
VSS(GND) O ) VSS(GND)

*TILT v TR Rp (& #2E3.3kQ
Rp is a recommendation 3.3k ohm pull-up resistor.
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4-7. EBREEL#  Power-on sequence

4-7-1.

4-7-2.

4-7-2.

NT—#2—4 2R Power-on sequence

AERIIBETLERBRARDBEFIUTOEY &4 5,

Internal operation after applying power supply is as follows

Figure 7. /S0 —#>—4 2R [ Detect AC"REST" |

Power-on sequence |
|  ResetRegister |

| Start IREF |

| Start OSC |

| Wait |

| Read ROM |

|  SetRegister |

| Stop OSC |

v

[ Default Mode ]

EREEIL LY —4 > X Power up sequence

BREFILLYS—T U REZUTOEYH [UA]

- B REBEVDDIZ AR, tr(VDD)=30usec~50msecDEHERN TI1.6VULLEEL DT &,
Power up sequence is subscribed as follows

- After applying the power supply, VDD must become 1.6V or more within tr(VDD) = 30us~50ms .

EREX T £EF>—4> X Power down and up sequence

BREBOTR - LERO—TUXZUTORYRET 5,

- HEFEREEVDDDIL L T AYY BFfEF1(VDD)I&. 30us~50msDEFER TOEVUL T EAED I &,

- IR EREEVODN—ETA o1&, TDKAEEthI(VDD)Z100msLl ERFT 5 &,

- A EREEVDDOBILE LAY BFfEtr2(VDD)I&. 30us~50msDEFERNT1.6VLULE LGS 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. EJREX T LR —4 > X Power down and up sequence

=
2 Power on sequence Power down and up sequence
g Voo
g 1.5W \' y
oo threshald
0.5
o off thresh ) A
0 tr{Veo) tH1(Weo)  thl{Vee) tr2(Voo) Time
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4-8. EIE L4k Serial communication interface
AREGE . BIEAE—TTARELT, I°C(Inter-Integrated Circuit) E3FD,
This product has 12C (Inter-Integrated Circuit) as a communication interface.

4-8-1. PCiBIEA/ 58— X  I°C communication interface

- REL G (L. [Philips 12C specification ver 2,11 R}

[NXP UM10204 1°C-bus specification and user manual Rev.03-19 Jun 2007](Z##49 3,
- BIETREAYAVIEEBTOLOE ERNICEROBREETHY . TN UTORRBTLEETETH S,
-TEYRPRLABEARXZFERT 5,
- Multi-Read/Write| =34 159 %, Z DDLU REF7 KL X, Read/Write B (=, BEIMIIZA DAV RShD,
-HSADYYER(Z, AL—TTFLATIEALK, YRF—a—REEHLIzEE (TN S,

EHIDOEE. ASICIENAKZERL . ZDREITHSADERTIYEZ A fThhb,

RRA—T I RIE, ZDEBEAL—TFRELRADRELI L. BEFTILELH S,

- PCRL—F 7KL R(£"001 1000"(18h)T&H 5,

- 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.

- Clock frequencies above are maximum values and device can communicate with host with lower frequency.

- 7bit 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

1 =
al &
SDA
Humidity
SDA SCY  Sensor
SCL
Microcomputer
(MASTER Device) SDA
Other
3¢l Chip

4-8-2. I°’CiFH4  1°C pin specifications

SCL : DUTNLIBYIAA - RRA—TINAADERENT B,
: 12C Serial Clock
Driven by master device.

SDA DUTIT—EAHH - BIET—REACKINAKE Y hT—REEZIET S,
: 12C Serial data input and output

Communication data and ACK/NAK bit data are sent and received.
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4-8-3.L U RADERIAH EEEZAH Read and Write Resisters

- LY RS ASAH B DI2CHBIEV -V RIE2FE$E(Sequence 1, 2 SH)HY.
FLY RIEZAREE [ 7HY30Av0N EITHD12CODBEIEY-TVAIX35E%E(Sequence 3~5 BR)H 5.
- KRB (E EHELIZLY RIDEHT 4% . 1B 0E{E TRead/WriteZ 1751z (Z. Multi-Read/Write i #E% 1D,
COOHEREL, ERENEEIC, NELY RITHNLAZBEIMICIEMEE 5,
Ff-. 12CEER. LY A4TNLADOMSBILEIZL(0)ET B,
- BERIC. AL-TTHFLAODOYIZ, IRI-IWWNERIET B, ICIEINAKERIEL . HSEIEICYIVE R B,
Z M. [Stop Condition]&#&H I 5&, HSEIEEZR T T 5, TD=H .  HSOFEFELY 25D
Read/multiple byte Read% D:EFLEEEITIMRICIE. YAS—RIDBIEDRXEIYIZ. [Repeated Start Condition]
ZFEBETINELH D, HSDAI-PEIVNY-FUAIE, Sequence 6B 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.

MSB1 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 4. List of items

ltem 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. register Read (single byte)
Master [starT[ SADR,W RADR P&S|REST [sAbrR ACK|NAK |SsTOP
Slave ACK ACK ACK | DATA
Sequence 2. register Read (multiple byte)
Master [starT] SADR,W RADR P&S|REST[sAdrR ACK] ... AckiNak| STOP
Slave ACK ACK ACK | pATA(1) ... | DATAN)
Sequence 3. register Write (single byte)
Master [starT] SADR,W RADR DATA STOP
Slave ACK ACK ACK
Sequence 4. register Write (multiple byte)
Master [starT| SADR,W RADR DATA(1) . [oatamy) STOP
Slave ACK ACK ACK]| .... ACK
Sequence 5. ACtion Command
Master [starT| SADR,W AC STOP
Slave ACK ACK
Sequence 6. Higt Speed Mode
Master |starT| MCODE resarT| SADR,R|W ACK|NAK | STOP]START]....
Slave NAK [ ACK].... | ACKINAK
Mode FS S S
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4-9. RHRT—F Detection State

- AHRTIE,BE. BREZBRE T HKEELL T, Normal State&Force StateD258FENH B,
- ICONTI=FU) b & LY RICTLA.FSMIKEEIZ &Y. Normal State HForce State DLV M 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.

4-9-1. /—<)JLAT—hk Normal State
- Normal State Tl&, LY XZCTRL1.ODRDEIZTIEE SN -AHAICLY. BEMICRIEN ) A—2REIET
BELRETAET 5, TORRIILDRAITEMEINS,

- REBREUSN D ZCZ2 T TlE, RERIRREE S,

-EESEERHERIE, LY XECTR1.ODR[1T:0|DFEICLY. 1,5,10,50HzO LT NN SRIRTES,

- In Normal State, the device will measure Humidity and Temperature with the sampling rate which is
specified in the register CTRL1.0ODR.

- 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 5. Measurement processing timing in Normal State.

Output cycle setup Hygrometry cycle Time of one cycle in Temper.atlfre survey Time of one cycle in
(CTR1.0DR) hygrometry timing temperature survey
00b 1Hz 1 sec 1/1 sample 1 sec
01b 5Hz 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. NormalStatefIEE 241345 4 A—> The image of the measurement timing of Normal State

e N A

Normal StateTl&. feESn-AEERE Y —DRIERIBRICEDLE S,
The specified cycle is united with the measurement start of a temperature sensor in Normal State.

Fiaure 11. Normal StatesflF A4 A—< The imaae of measurement of Normal State

| Memsurermmrt Fraquency I Memsurernene Frsouency I
| )
I ;
Messug Measure: Sleep I#a:..tg Mezsure Sleeg Measure | Messure -
emp Hurni fErng Hurmi Humi ~ temp”
gl T T T Wencuremen: Freguency | Mezsurement Freguercy |
= T t t
P | 1 1 o
1
S
Slems _ Messu Memsure: Slee =T Mensure Sleen Meazure _ Messure
emp Hurni fErng Hurmi Humi termip
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YT T U— RS EBROE L. LITIZHS,
- RHEBEPICODRYYEBAZZ (T T-5E. TOLENREBFEEOH T, REAHAELLLSII8ET .
- (REEPICODREIVE A ZRIHT =55, BEICREB#AZESNS,

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

change ODR change ODR
S50Hz > 10Hz 10Hz === 30Hz
- ’_| ’_|
e
s | | S
D S0Hz S0Hz S0Hz ~ S50Hz 10Hz 10H=z 10Hz S0Hz S0Hz

Swguency

4-9-2. Force State
Force StateTl&. 7% 3>aY U RDETO AN CRIEN A —EHESE S,
DETR{EICLHEEREPIC, BEDETZRELBE(E. SLADDETAYUREENEL S,
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

Detect Dietect lﬂewm':ignum: Detect

r L

mEsIuT

L]

Figure 14. Force State I/ *— The image of measurement of Force State

'--.._‘____I 1 1 1""?--| 1 1
M"I DET Action Cormmand | H"‘l DET Action Cormmand |
| | | |
Slean U Mamsure Sl . Mammyre | Mamsurs o Clma
= = Hurmi — Termp Hurmi =
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4-10. RAALRAET a0 UR
4-101.ABEE DL RIDYEE The feature of the register

TYREI—TNARE RERITHL T LORIANDTIER, 7230 aARUREHRT. FET5TLI2&ST.
BE.BETAAORBOBEOUYEZETEEET S,

RYRA—TINAZAMBEDL O ZAANDINAMED T I 2RIZIE MSBI7—AMTRET 5,

Multiple Read/WritelZI&, YRLIV T4 T THET %,

ROML P RADEIE, L TDEYTHD.

-BREFEAREOHESRASNS,

INT—A) YL, ROMMSHRAEEINT=T—2N R ASh D,

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.

4-10-2. Register MAP

Table 6. Reisitor Map

i‘ég FZOd':" ;Z:C;’: NAME Abbr. Bitmap L’:Itl'f; Delia“
0oc 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 output1 HUMI1 HUMI[7:0] 00 | (*1)
11 R Humidity output2 HUMI2 HUMI[15:8] 00 *1)
12 R Temperature output1 TEMP1 TEMPI[7:0] 00 (*1)
13 R Temperature output2 TEMP2 TEMP[15:8] 00 *1)
18 R Status STAT SRDY|DRDY| DOR [MEAS| - - |TRDY| - 00 |(*2)E2
1B 55 | RW Control1 CTL1 - MMD[1:0] ODRJ[1:0] LP FS - | ROM|(*3)70
20 4F R Reserved data1 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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4-10-3. L ¥ X 2 Register
AHBDOLORAE. LT OSEEDEEZRD,
The register of this product has the following five kinds of domains.
1) R: Read only
- ETAAETOITENTELVEE, RICEZTAANEEL-ELTH, LORRITFESTAENLLT,
BIEFACKERET D, TOEIL. BERIOT—2THREFSN S,
- 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
- ELLMEDFAIAAH DT AT REEMEE . RICERAAADIEZITOTH, BIX0ZRET D, BIEFACKERET 5,
- 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
- FiARAALEEAAH L AT REL RS
- This area accept read read and write process.
4) AC: Action Command
- 7O araRUFADOEE . ERICEILORZEHFELEND, COBBICHLT, LORIEAEENEE
To-158(F. RARATIIALEHEDLEZITL, EETAATIIBLEEAEDLEZEITS,
- 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
- LORANFHELGUVVEE, EXAANEERITLIIGE . LORIEEAAHLELITHONENT,
ACKZBREY b, A RAHNEZRITLI-BE, EX0ZRET 5, 12CEIEIFACKERET 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.

4-10-4. Test control register
AHEMDBECLORZDBEREDRETIODL DR,
The register for performing communication of this product, and the check of a register of operation.
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4-10-6. oY —@HIEHRL X4 The register which stored inside information
AEBOE Y —REERERMKTHL RS

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

isgzt:g 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 output1 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
HL;':V(I)”' HUMI[7:0] R 00h |Humidity output register, a low byte
HL;':V(I)IZ' HUMI[15:8] R 00h |Humidity output register, a high byte
TE;\{I g 1. TEMP[7:0] R 00h |Temperature output register, a low byte
TE;\{IOPZ' TEMP[15:8] R 00h |Temperature output register, a high byte

Y —BET—2E UMLIU T4 TN DMSBI7— RN TSI S,
oY TR FELELTEMEINS,

HUMIZ5:#& 9 &, DRDYEDORAMERREN S,

TEMPZ AT L. TRDYA BRSNS,

BERITT—2(E14bit ( BERITT 2L 13bit THE#HASINS,

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

#EEHDTISY  The flag under starting

7 SRDY R 0 16 Inactive , 11 Active

BEEUY—RERTDISY
The flag of the end of humidity sensor measurement
0 : Inactive , 1 : Active

6 DRDY R Ob

F—A—F— =S iRt
Detection of data overrun
0 : No overrun , 1 : Detect overrun

5 DOR R Ob

BIEEITDIZYT
The flag of measurement execution
0 : Sleep, 1 : Execute Measurement

4 MEAS R Ob

3:2 - - -

REEH—HERT DI
The flag of the end of temperature sensor measurement
0 : Inactive , 1 : Active

2 TRDY R Ob
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4-10-7. ICavkA—J)LL Y XA IC control register
AEGZORIMREEHET 2LHDL R4S

The register for controlling the internal state of this product

Register |\ cess NAME Abbr. Function
Address
1Bh RW Control 1 CTLA1 The register which controls state transition
Control 1 (CTL1)

BIT NAME Access | Default Description

7 - - - -
ADZHIAILADERE
Change of A/D translation filter

65 MMD RW | Rom 00 : Ultra low power
01 : Low power
10 : Middle power / middle accuracy
11 : High accuracy
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)
P == K 44 . _ .

9 Lp rRw | ROM H r_@.j:l’_& FG)%'I{_&D Control in power-saving mode
0 :invalid , 1 : valid
StateD il Control of State

! FS RW | ROM 0 : Normal state , 1 : Force state

0 - - - -

4-10-8. ¥ T—45L X4 Reserved Resistor

BET -2 ERETHLIRE,
The register to store various data

iggit:sr 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 -

4-10-9. 73> a<v>k Action command

AERIHNGEEETOEDADITUF, EERHFE—RTLOREIT—ADOEETAH
THT LORITRLREEET DEIEDH T, HEREEEETT 5.

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 .
Address Access| NAME Abbr. Function
3oh | Ac Reset command REsT |Software reset
Power on reset is performed.
31h AC Sensor detect command DET Sensor measurement is started in Forcg state.
Mesurement of temperature and humidity.
Control of a self test
32n AC Self test command STST | The data of STR.STB [7:0] is changed into AAh.
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4-11. B ERE Relative Humidity Conversion
Humi[0:13]I%. MAxHEEH 1 THS. BEEU Y DOADEMNL D REEFHHUMITEHUMI2IZ M TSN S,
COLPRAEFHAAERATH S,
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 BitO
| Humif7] [ Humig] | Humil5] | Humif4] [ Humi[3] | Humil2] [ Humi[1] | Humi0] |
Register Address ; 10h
HUMI2 ; Top 6 bits is stored in this area.
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 BitO

| - | - [ Humi13] | Humi[12] | Humi[11] | Humi[10] | Humi9] | Humig] |
Register Address ; 11h

Humi[0: 13| T AL A bR EITRE T AR IERD L512145,
The formula made the relative humidity notation from the digital output count of Humi is as follows.

Formule 1. 18x;ZEH#: & Relative humidity conversion
RHIZHEEEBETH D, BAIIE%RH,

RH = (HUM[ - 1280) / 64 Humi[0:13] [ZF AL HiETH S . BALIIZLSB,
RH - 0.015625 p% HUMI _ 20 RH is value of Relative Humidity. Unit is %RH.

HUMI is value of Digtal output count. Unit is LSB.

4-12. ;mEHBEHE Temperature Conversion
Temp[0:12]l&. BEE N THD, BEL Y DADEIL I RFEETEMP1ETEMP2(Z M TSN 5,
COLDREGFHAHERTHS.
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] | Templ6] | 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 Bit1 Bit0

| - | - | - | Temp[12] | Temp[11] | Temp[10] | Temp[9] | Temp[8] |
Register Address ; 13h

Temp[0:12]D T AL AN SBEICHRET HHITRD L5175,
The formula made the temperature notation from a digital output count is as follows.

Formula 2. ;R E#5 Temperature conversion
TIXEEETHS. BALIEC,

T=(TEMP - 2096 ) / 50 Templ0:12] (£S5 1L DB TH5. BB,
T = 0_ 02 X TEMP - 41_92 T is value of Temperature. Unit is deg C

HUMI is value of Digtal output count. Unit is LSB.
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4-13. FDHDBERE Other functions

4-13-1. YIk2x7)tvk Software reset
ABRE, VIO 7)Y MEREE > TS,
VIR 7)ykE, 7923 v R REST'#RELIEE LT OEMEEZITI,
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 0SC |

| Reset Register |

| Read ROM |

| Set Register |

| Stop OSC |

| Defoult Mode |

v

[ Default Mode ]

4-13-2. LT AL Self test
REGIE, BIL DT AMEREZ D,

COEIWITTARAME RRE—TNAZADBFHGMDBERVY. T O EEBEEHRTTHEDTHD.

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 |

|
K

No

| STRSTB=55hn |

v

( END )

RRG—TINARI(F, RIBEHERTHET. AEGDT ORI NELKEMEL TV I EEHERTE S,

A master device is checking the following and can check that the digital portion of this product

is operating correctly.

[N

 "STST"#3i%{E9 A1, "STR.STB"HM55n&7E>TLVS I &,
"STST'#IEELFRIZ, "STR.STB"ANAANEZEH>TINVA T L,
3. "STR.STB"##HAAATEIZ, "STR.STB"H55h& 4> TLVS I &,

N

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

w
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4-14. a4 Packing specifications

4-14-1. fL—~DE FUH  Products stored in tray

O.HBRhL —ICELFZEIMLET, ( Spes x 10pes = 50pes/# )

The Products are stored in the shipment tray. ( 5pcs x 10pcs = 50pcs/Tray)
Q.HRBEWMLIN —EHZK10BER, RERICEMN —ZFER, 11KRIZLET,

Tray that contains the product is piled up to 10 stages.

The highest rung puts the blank tray. It becomes 11 stages in total.
OB ERf%, hREERN YFIILLTEAELET

After 11 stages are piled up, it fix the center part of tray by the stretch film.
@. TV LEFRERT, RORTNIVEAFLET,

The label is pasted on the tray in places other than the stretch film.
®.BaglzigfiL. T—FLLHLET,

It stores in Bag, and the bag is fixed with the tape.

AEEN N EEEEE e 500.2200155mm

RTRINW
Indication label <& %:{4,;:.',{‘;,::'};"
, 0,20l >

95, %0025 0 00,
SIILS

Nyg Bag

R SR,
S s %%
f" K e >

B X

AMYFI4ILL
Stretch film
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4-14-2. SV EEFE~DULEH Storage in outer carton

D.REFHEIHEMOQ) U &/MFETEA(SPQ) (& 1,000pcsTT
MOQ and SPQ are 1,000pcs .

@. BLFUN#AERIZ . 500pcs x 1Bag x 2 = 1,000pcs T,
The number of products storage is 500pcs x 1Bag x 2 = 1,000pcs.

Q. FHDOHYAX
The size of the carton.
360 x 240 x 252 [mm]

@. HEIRNILIE, HORFEICAEFLET,
The shipment label is stuck on the direction of the carton of the length side.

4% %8 Cardboard box
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4-15. BMYFENEDEFE

4-15-1. REREDTEE Storage Environment

EEAGEE B RS (HRIRE  5~40°C, 40~60%RH) TRELTW =TS LI3BFBLLET,
F-  BROEEEOHIAREETELIBFEOLET  FEULGRETRELGEE, BRI
HETEIENHYFET .

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.
The sensor might be damaged when straged in improper condition or excluding this guarantee condition.

4-15-2. RO T;EE Precaution in use

ESDif#(32kV (HBM, AMFET V) ETOMMELNERENTOETH, AR R I FEESBRBREEEHL
BFHREOE. AT TORIIHEIKRESFEVLET,
The ESD tolerance is 2kV(HBM). Please manage ESD when assembling.

EBEEUY—REBAOIVAIR—2aVOFEICFTHTEETEIN, AVFIR—2a U MIE LGS
EEGHNMEEZ RSBV ATREENHYET , hA—F—RENSLENEIBFEOLET

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.

Please do not remove the cover case.

EBXMEOBVARBE. 7ILO—ILEICSOEINEVESITEEZSVD HARY IO REIZHEYET,
Volatile organic solvent and alcohol will affect performance.

SRRETICSVTERMERIC REBESOSNSEHARITFNDRELLGYET . SIETH NS,

BB THABEGYET, FIZIE 50°C80%RH [TESEH A/ ELY . 50°C20%RH [TESEH EAELLET,
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.

RREESH LIS, T, FEDGEHTIERSNGE . CUYABEBTLIENHYES,
The sensor might be damaged when used on an improper condition or excluding this guarantee condition.
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4-16. ZMMEFH Legal disclaimer

1.

ERS O EEERICKYRFIShW TO SRS OEE ICRL T, RIERZESTD £,
WEIREE] . FrEFE Lo TZELY,

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.

2.

BEEARXETOFORHMREHEMTIE, HHRRBEZ—YEALGLTIZEL,

Flz. ZBMICENGAR - B THERSNIEENLHHEAN-FiR-BAE~ALLE S
E—UMta LG 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.

3.

LRLEBCAREEELTOGLANEY AL AV, RE, EHH. FHRKSE. BIE
WaR. TIa— XA MERFO—MEFHBAICHKE . HESh=EDTY,
LE=AWEL T, RFAGIEHES. FE -MEETETICHIDLIEBRFORETIE—)
ERALGLTESLY,

LRDFERZILDRARUNT, ERMEER. HILHESE. KR BERARKFOSED
LM ERMELELT OB TOIERADKRIE., B E FB L2 TRV 125D
FF T+ EEESHEDOHERETOTV=EWV-LT, 72— /ILt—T5KE. RE
[EE%, TTREIR. SREMERILRE . R KRR A FD LY TORER KR ERIT T
=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.

4.
BHEANEMUNOHRBEEHAICTHEASNDSERIX, FATISEAANTHEBZS0N,

Before using products which were not specifically designed for use in automotive applications,
please contact a sales representative.
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4-16. ZMMEFAMEE) Legal disclaimer (continue)

5.

LHBRE. BHNERLFRIZIEBEOFERABMICENT, RIEEf, SREYOER. RALED
BERKREIFEAEEY. BEIADELELSLLVES. California Proposition 65 (Safe Drinking Water
and Toxic Enforcement Act of 1986) [CE ICEESINIEFREEHIHLTHEDET, ZEL, EFEDHE LR
ARUNTOFERZRETISNSISEEICE. BEBEYADEENT LD . BIEIADLHEFROER.
BROBRVMRIETOERLBE . T2t ROEMREHEVEUET, California Proposition 65(C5(7%
BAMLEREZYMELRFATE. LTOARKYA Ml SRS

https://www.P65Warnings.ca.gov

The products, when used for their intended and reasonably foreseeable purposes, do not involve
exposure pathways such as dermal contact, ingestion, or inhalation. Accordingly, the products do not

pose an exposure risk and therefore do not require a warning label under California Proposition 65
(Safe Drinking Water and Toxic Enforcement Act of 1986). If consideration is being given to

using the products for purposes other than the normally recommended applications, it is recommen—
ded that appropriate safety precautions be implemented to minimize any potential exposure risk.
Such precautions may include wearing dust masks and protective gloves, and working in a well—
ventilated environment.

For detailed information on substances listed under California Proposition 65 and the applicable
regulatory requirements, please refer to the official website:

https://www. P65Warnings. ca. gov
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