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4-1. BRI Hk Electrical specifications
Table 1. EXAIMEHR Electrical specifications
tem Symbol Unit. . Specification Notes
min. [ Typ. [ max.
BIEEMH Environmental conditions
EREREE .
Absolute limits supply voltage Viim V] 0.4 i +5.6
RERE HHEmECE
Storage Humidity Hstr [YoRH] 0 +100 No condensation
RERE
Storage temperature Tstr [degC] 25 i +85
it &£
ESD vh WY - - +2000 HBM
A E4 Operating conditions (Vdd=1.8V , 25degC)
B R Jankicbed 0
Humidity range Hrng [RH] 0 ) +100
EERE
Operating temperature Topr [degC] -20 i +85
it 40 28 E T
PriaBRELE VDD [V] 2.5 - 5.5
Supply voltage
HEER , Normal state
Current consumption idd [WA] ) 200 ) 10Hz
A/DZE s
A/D change time Tad [ms] i 15.0 )
IPCiBfERE SS, FS, FS+, HS
Crat MHz - - 3.4 . FS, ,
I’C Communication rate (MHz] supported
HxHEEE S Relative Humidity
IR H S 40%RH
Vdd=5V , T=25degC
Humidlity output at 40%RH Ho40 [LSB] 3520 3840 4160 eg
IR H 5 60%RH
Vdd=5V , T=25degC
Humidity output at 60%RH Ho60 [LSB] 4800 5120 5440 eg
HARE o 40,60%RH
Offset tolerance Hoff [%oRH] - 0 +5 T=25degC
BERE EE . 0 40,60%RH
Humidity Gain Hgain [LSB/%RH] 57.6 64 70.4 T=25degC
REHN Temperature
N=N--4
R 7] To [LSB] 3321 3346 3371 |vdd=5v, T=25degC
Temperature output
HARE
Offset tolerance Toff [deg C] -0.5 0 +0.5 25degC
mERE EE , _
Temperature Gain Tgain  [LSB/degC] 47 50 53 T=25,50degC

*Typicalz>H i1 : Typical output of sensor
Humidity output [LSB] = 64 x Humidity[%RH] + 1280
Temperature output [LSB] =50 x Temperature[degC] + 2096

*ZAL—J 7KL R Slave Address
AL—TF7RLXRIE "0011000" (18h) TERE
I12C slave address (SADR) is defined as "0011000"(18h).
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4-2. FEH Dimensions

Figure 1. 8542 Dimensions of the product
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Figure 2. & &4+ Dimensions of the product
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4-3. AEpiEE

Internal structure

Figure 3. AER#EE Internal structure

4-4. i FERER

Figure 4. a2 4AixF Connector terminal
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Table 2. E#E& Parts on board

No. [ Symbol Name
1 Ul Digital Humidity Sensor
2 u2 Regulator 1.8V
3 U3 MOS FET (ROHM EM6K6T2R)
4 C1l 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)

Schematic layout of the terminal

Table 3. EXim+

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. REREIER Internal circuit diagram
Figure 5. A&REIER Internal circuit
HSHCAL101B
5‘.NC
o 0 e
Ul
c2 z_ggi,;”l ~ SDA
| e
[ R ]
— ol I | |-L| F1
C1 NC GND  Vout u3
/L - o -
< 0 %) o
S P 2 5
4-6. HEEMERE Recommendation circuit diagram
Figure 6. #22[E& Recommendation circuit MPC
(Master)
HSHCAL101
B
vDD O —o ) VDD
ERE
x| |x
SCLi . ]3 scL
SDA O . SDA
VSS(GND)O> ) VSS(GND)

*FILT T Rp (X #2E3.3kQ
Rp is a recommendation 3.3k ohm pull-up resistor.
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4-7. BREEHH  Power-on sequence

4-7-1. INT—F2—4 X Power-on sequence
ARERCETLERBAROBEFIUTORY %55,
Internal operation after applying power supply is as follows

Figure 7. /87 —4> S —4 R [ Detect AC "REST" |
Power-on sequence |
|  Reset Register |

| Start IREF |

| Start OSC |

| Wait |

| Read ROM |

|  SetRegister |

| Stop OSC |

v

[ Default Mode ]

4-7-2. EREEIM LY —4 X Power up sequence
BREXIL LY S—TVREUTOREYI[UA]
- A EIREBEVDDIZ##A% . tr(VDD)=30usec~50msecDEFEAN T1.6VLLEEH B 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 .

4-7-2. BREE T LH L —4> X Power down and up sequence
BRHEOTR - ER—7 2 RZUTORYRAET 5,
- IR EIREEVDDDIL S THYY BEfEL(VDD) (X, 30us~50msDEEFEMNTOLVUI T EHR B I &,
- HREREEVDDA—ETA > 1%, T DIKEEI(VDD)Z100msUL ERIFT H &,
- IR EREXVDDOEIML B LAY BfEtr2(VDD) (X, 30us~50msDEFENTLEVULEEH B &,
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. EIREIE T LHF > —/ > X Power down and up sequence

=
gl Power on sequence Power down and up sequence
£ Voo
g 1.6 \ i
Ve threshald
0.5%
io off thresk h A

0 trivee) tH1llWea) thlivee) tr2{voo) Time
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4-8. BIEHLH Serial communication interface
ABGRE, BIEAF—TTARELT, I°C(Inter-Integrated Circuit) £,
This product has 12C (Inter-Integrated Circuit) as a communication interface.

4-8-1. PCBIEAP—TxA4 X I°C communication interface

- K&, [Philips 12C specification ver 2.1] R U

[NXP UM10204 I°C-bus specification and user manual Rev.03-19 Jun 2007] 23803 5,
- BIETREAVAVIBEEREFNLDIT. ERMIZEBRDREMETHY. FNUTOREHTLRIETETH D,
-TEYRTFRLREBEAXEEHAT 5,
- Multi-Read/Write 23t 59 %, ZDEDL P AETRL R IE, Read/Writeg (2. BEIICA2 D) AV LEND,
-HSADEYEZ (X, AL—T7RLATIFEL TRE—O—FERHBLIZEEZ(ZTHhN D,

HEHEIDOER. ASICIEINAKZERL . ZDRICHSADEIBUIYEZ N ThNIb,

RAB—FTNARFE, FDHRBEAL—TF7ELADREEN S BEETOIVLELNH S,

- ’CRL—J 7KL R(£"0011000"(18h) T#H %,

- 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°’C5&{E I1°C communications

L4
o
SDA
Humidity
SDA SCY  Sensor
SCL
Microcomputer
(MASTER Device) SDA
Other
34 Chip

4-8-2. I°’ClpFit4#  1°C pin specifications

SCL : YUZINIBYI AN - RRA—TINA AHERENT B,
: 12C Serial Clock
Driven by master device.
SDA DUFIT—EAEN - BIET—HLACKINAKE b T—4% 1% 2{EF 5,
: 12C Serial data input and output
Communication data and ACK/NAK bit data are sent and received.




Digital Humidity Sensor 10/ 22

/ZALPS/LPINE Rev.00

HSHCAL101B_ Datasheet Sep/04/2019

4-8-3.LRAMFTIAH EEEAH Read and Write Resisters

- LY R AAAHBEDI2CDEIE V- TVAIL 2588 (Sequence 1, 2 SHR)HY.
FIVY AIEERAAEE | IV FATEDIR2COBEIE YTV AIE3TEEE (Sequence 3~5 BR)H 5,
- ARERIE, ERELZLY RADERT 4% 1E0FE{E TRead/WriteE1T57=8 (2. Multi-Read/Write#BeZ 1D,
COEEIL . ERENEEIC, NEBLY AITNLVAZ BEIMICIENSE S,
Ff=. 2CHEIER. LY A7V VADMSBLIXEIZL(0)ET 5,
- BIEREIZ, AL-7TFLAD D DOYIZ, IR4-IIFERIET HE. ICIEINAKERIEL . HSRIFIZUIYEZ 5.
Z M. [Stop Condition)Z#&H 9 5&. HSBIEEKR T T 5, TDT=H  HSOFEFELY 24D
Read/multiple byte Read % D EFLEE E1TIMFCIE. YAI-BIDBIED R LIYIZ. [Repeated Start Condition]
=FATEIDLELH D, HSORI-PEIVNY-FVAIE, Sequence 65T 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 4. List of items

Item 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 |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 | pataq .. |oATAm)
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) .... | DATAN) 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 restarT| SADR,R|W ACK|NAK |STOP]START]....
Slave NAK [ ACK].... | ACK|NAK
Mode FS S S
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4-9. RHERT—F Detection State
- ARHBTIERE.BEEZHRE T HIKEELL T, Normal State&Force StateD2F&5E M H 5.
- ICONT=AFU bR, LY RICTLLFSDIKREIZ LY . Normal State A\Force State DLV DIKEITTIYEDL 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— Normal State
- Normal State Tl&, LY XZACTRL1L.ODRDIEIZTIRESN =B HIZELY ., BEIBIICRIEN I A—ZHKESET
RESEEEHTET S, TORBRIFILORZIZBMEND,

- BHERUNDFIEU T TlE REIRIKEEE LS,

-BESEERERSIE. L XAECTRL.ODR[LOIDEREIZLY. 1,5,10,50HzOWLVT M NSEIRTES,

- 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 CTR1.0ODR [1:0].

Table 5. Measurement processing timing in Normal State.

Output cycle setup Hygrometry cycle Time of one cycle in Tempergtl_Jre survey Time of one cycle in
(CTR1.0DR) hygrometry 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. NormalState;BIEE#A/Z% 4 A— The image of the measurement timing of Normal State
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Normal State Tl&. I ESN-AEERE L H—DRIERKIZCEHLE S,
The specified cycle is united with the measurement start of a temperature sensor in Normal State.

Fiaure 11. Normal StateBlF 4 A—<> The imaae of measurement of Normal State
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YT T — LS EBROEE L, LTIZHS,
- BRHEEDICODRYUIVEZZZ T ITHBE. TOEEDRHEEEESH T RERIELD L5853 D,
- KEEHIZODRYIVEZ 2T+ 1T1-15 4. EEICHRHE BRI ETREINS,

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 10Hz == 50Hz

1 N

dvan

|
o= sgHz | S0Hz | SOHz | S0Hz 10Hz 10Hz 10Hz | SO0Hz | S0Hz |

Swauency

4-9-2. Force State
Force State Tl&, 793> av U RDETO AN TRIENIA—EHRESHE D,
DETREICLDEEREFPIC, BEDETEZIELIHEIL. SLADDETAYUNIIENEL 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 Detect lDetcl:t':ignur\c: Detect

A L

L THT ]

enp

Figure 14. Force State BIEAA—L The image of measurement of Force State

e — ] I 1
™ DET Action Command | ™| DET Action Command |

e

M T M=moure Slmap . Mmmoyrs  BaEmsurs Clemp
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4-10. $IAAR LD RRET I 32aT R

4-10-1L. AHFDL O RED % The feature of the register

TRA—FNARIE ABBITHL T LOREAADTIER, 73 AT RERIT. FET5TEI2EoT,
BE.BET2ORFOBEOUIYVBZERIEEET B,

RREA—TINAADLDL O REAANDINAMEDT I ERIZIE, MSBI7—RXLTIEET 5,

Multiple Read/WritelZI&, UMNLIVTAT7 > THRET %,

ROML L RAMEIL, UTDEYTHS.

CERBARTHENRASIND,

ST —F Y, ROMDSHRAHEIN =T —2R K ASN 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.

- Aninitial 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

iﬁ? RA%':/' 2;;372 NAME Abbr. Bitmap \'gltl'fe' Delza“
oc 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 DRDYI DOR MEASI - - |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 datad 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 4 Register
AEGDLOREAE, LLTOSEEDEEEZRF D,
The register of this product has the following five kinds of domains.
1) R: Read only
- EETRAAEATICENTERVEE, RICEEAALEZLI-EL T, LORZIZFEZTAFENLET,
BIEIXACKERE T 5, ZTDIEE. ERIOT—2THRIFIND,
- 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
- IELLMED A AH DR AT HERR 5B, RIZHRAAAHNIEEIToTH, [BIX0ERET S, BIEFACKERET 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
- ARAALEEAA L REL TR
- This area accept read read and write process.
4) AC: Action Command
- 7923 av U AOEE., RRISEL O RAREFEELGN, COMBKITHLT, LORIGRHESNIEE
To-BEF. BARAATEIALAFOREZTL, ESAATEBERFOREZITS,
- 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
- LR FELGUVEE, EEAANEZETLIEE . LORIEESAAREFITHNRNT,
ACKZRET %, st AANEZRITLI-5R. {EF0ZRET 5. 12CRIEFACKZRET 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
AERBOBECLORAIOBEREREITIODLIRAE,
The register for performing communication of this product, and the check of a register of operation.
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4-10-6. Lo H—RHIEHRL P X4 The register which stored inside information
RGO Y —EHBEREERMTELORS

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

igg:setsesr 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
HL;':V(I)Il' HUMI[7:0] R 00h |Humidity output register, a low byte
Hl;':v(l)lz' HUMI[15:8] R 00h |Humidity output register, a high byte
TE;\flgl' TEMP[7:0] R 00h |Temperature output register, a low byte
TE;\{I(E’Z. TEMP[15:8] R 00h |Temperature output register, a high byte

oY —BIET 2L VLIV TAT UM DOMSBI7—RA TSNS,

TUH T2 FELELTRMSIND,

HUMIZ5i#& tH9 &, DRDYEDORMMEREN S,

TEMP#ZEA#H T &, TRDYD EERES NS,

MERTT R 14bit  REERTT—FIE 13bit TSN 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 tEJJEF'G_)??? The flag under starting
0 : Inactive , 1 : Active
BECVY—RERTDIST

6 DRDY R Ob |The flag of the end of humidity sensor measurement
0 : Inactive , 1 : Active
F—BR—F—N—FEH

5 DOR R Ob |Detection of data overrun
0: No overrun, 1 : Detect overrun
BERTOISY

4 MEAS R Ob |The flag of measurement execution
0: Sleep, 1 : Execute Measurement

3:2 - - - |-
BECUO—RERTDIZY

2 TRDY R Ob |The flag of the end of temperature sensor measurement
0 : Inactive , 1 : Active

0 - - - -
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4-10-7. 1ICa>kA—JLLT R4 IC control register
AEROREREZFEHT 5-HDLIRE
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 - - - R

ADZEHIAIILEIDEE

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 #llfEl  Control of Output data rate
00 : 1Hz (1sec)

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

10 : 10Hz (100msec)

11 : 50Hz (20msec)

HEBHE—FDOHI#  Control in power-saving mode
0 :invalid, 1: valid

State Dl  Control of State
0 : Normal state , 1 : Force state

2 LP RW | ROM

1 FS RW | ROM

4-10-8. T —4L XA Reserved Resistor
BRET—HERETHILIORE,

The register to store various data

isg'rzt:; 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. 793> aY K Action command
AERIFNEBEEZITOE D ADITUR, EEFAAET—FTLORET—EADEZTAH L
THT . LORETRLRZRET DBIENDH T, FEHEEEERTT 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
30h AC Reset command REST Software reset .
Power on reset is performed.
31h AC Sensor detect command DET Sensor measurement is started in For_cg state.
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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4-11. BXEERE Relative Humidity Conversion
Humi[0:13]I&. #xEEH I TH D, BEL Y DADEHL DR FFFIHHUMILEHUMI2IZH DN TEAES NS,
COLORBIFFTRRAHERTH D,
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 Bitl Bit0
[ Humi7] | Humil6] [ Humi[5] | Humi4] | Humi3] | Humi2] [ Humi[1] | Humifo] |
Register Address ; 10h
HUMI2 ; Top 6 bits is stored in this area.
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

| - | - [ Humi[13] | Humi[12] | Humi[11] | Humi[10] | Humi9] | Humi[8] |
Register Address ; 11h

Humi[0:13]D T L2 AL HMREICHRE T HRITRD L1245,
The formula made the relative humidity notation from the digital output count of Humi is as follows.

Formule 1. #8xHEE#%E Relative humidity conversion
RHIZHEREEETH D, HAIIE%RH,

RH = ( HUMI - 1280 ) | 64 Humi[0:13] & T PRIV H AETH D, BALIZLSB,
RH — 0015625 X HUMI _ 20 RH is value of Relative Humidity. Unit is %RH.

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

4-12. BREKRE Temperature Conversion
Temp[0:12]I&. BEHAITH D, BEEELU Y DADEMNL D RA4EEHTEMPLETEMP2IZ A TR IS 5,
COLYPRAFFAHBRRATHD,
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 Bitl Bit0
| Temp[7] | Temp[6] | Temp[5] | Temp[4] | Temp[3] | Temp[2] | Temp[1] | Temp[O] |
Register Address ; 12h
TEMP2 ; Top 5 bits is stored in this area.
Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

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

Temp[0:12]D TP ANHANSREITBRET HXITRD L5245,
The formula made the temperature notation from a digital output count is as follows.

Formula 2. ;R E#2 % Temperature conversion
TIXEEBETHSD, BEAIFC,

T=(TEMP - 2096 ) /50 Temp[0:12] [ 7 4L AIETH S, BAIFLSB,
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. ZDthD#rE Other functions

4-13-1. Y7k 7')tvk Software reset
AREGIF, VIRII TV MEREEFOTW S,
VIR T)EYME, T aVaT VR REST 22 ELI-LE LT OEEEITS,
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 |

| Set Register |

| Stop OSC |

| Defoult Mode |

v

[ Default Mode ]

4-13-2. #)LITAK Self test
AERIE, LILTTRAMEREEF D,
COELITTRME, RRE—TFTNAZRDRKEURBOBERV., TOINRBSOEEBEEZHERTHLOTHS,
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 |

le
€

No
| STrRsTB=55h |
v
( END )

RRA—TNARIE REEZHRTHLET. AUGOT ORI NDELLEIEL TSI LERHERTES,
A master device is checking the following and can check that the digital portion of this product
is operating correctly.

[Eny

C"STST"#E{ET BRI, "STR.STB"HM55hEH->TILNVA I &,
C"STST"#FE{ELI=#IZ. "STR.STB"MNAAhELESTINVA T L,
3."STR.STB"%&&5AAATE#IZ, "STR.STB"MN55h&H->TLNS I &,

N

=

"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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4-14. BEHER Packing specifications

4-14-1. FL—~ D 84 T UHK Products stored in tray

O.HBHRrL — 2B FZIRIALET . ( 5pes x 10pes = 50pes/48 )

The Products are stored in the shipment tray. ( 5pcs x 10pcs = 50pcs/Tray)
Q. HBEWMLIZPL —ERKI0BER, RERICEI —%Eh. 1LRICLET,

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

The highest rung puts the blank tray. It becomes 11 stages in total.
Q.L1EER %, FRFERN YFIILLTEELES

After 11 stages are piled up, it fix the center part of tray by the stretch film.
@. 74 LBERERIT, RRINIVERFLES,

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

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

Tray size: 340x220xt15.5mm

N

—_ . 2 ot

RKEINNL ) SRR
S > 720 002

Indication label %05 0,20 B0 0%

000 T2, "0 Ll g 005 YU, oo
00, 220 T %0, 0y 0
[ SRR R GTRR L
_/ 7 ooatl e By e

Y %0 25 3
/ ﬁ“yb“ Bag /

ks
%%
%003,

\\‘\\ '
N NS
QN
N

o AL
NS 77,

AYF 414
Stretch film
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4-14-2. SHEFE~ DIRHH Storage in outer carton

O.REFIHEMOQ) KU R/IFETHLI(SPQ) (& 1,000pcsTY o
MOQ and SPQ are 1,000pcs .

@. B SR #HERIE . 500pcs x 1Bag x 2 = 1,000pcs TY
The number of products storage is 500pcs x 1Bag x 2 = 1,000pcs.

®. FNHAX
The size of the carton.
360 x 240 x 252 [mm]

@. HEoRILIE, fORFEICBEALET,
The shipment label is stuck on the direction of the carton of the length side.

< N

T NS
P2 LS
Sed
S

5\ %48 Cardboard box
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4-15. EMYFZFNLDEE

4-15-1. REREDTFE  Storage Environment

HEYLGRE RE R (MR8 . 5~40°C, 40~60%RH) TREL TV H5&58FELLET,

F EBROEREOHIARLETELISBBEOLET  FEVGRETREL-HE X, RRFHEIC
FEILIENHYFETS,

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. FRABOI;EE Precaution in use

ESDIit 4 (&2kV (HBM, AMEET L) ETOMENER SN TOETN, ARG FEEERBERREEHRL-
BFHEDA. AL TOREHEI A KESELLET,
The ESD tolerance is 2kV(HBM). Please manage ESD when assembling.

BEEVY—REBADIVAZIR—23VDRFEICIETATIFE TN, AVFIR—2avMFE LGS
ERBGHNMEZRESGWAIREENHYET . W=7 —REHNSENKIERELLET,

F- BBEICE-BRENZVGEIEL. T1ULE—ICLYRET HLEHELET,

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. If there are a lot of dust and dirt around it,

it is recommended to protect with a filter.

Capacitance increase AVASR—S3Y

BREZEIS / Contamination

y “-
Lsd é—ﬁ;: o ]

Upper electrode

R
Moisture sensitive film

TFHEPRA
Lower electrode

5 =386 6l

5 5 exp.with contamination
SH - EN
om Normal

b3

Humidity

ERMEOSVERBAFICESSINEVNEITEDIE, LIy LU RV,

TEro A/ =)L, TR/ =V BEDERBRICREBRRET 5L HNEBORREAYET,

Be careful not to expose to volatile organic solvent. Exposure to organic solvents such as

toluene, xylene, formalin, acetone, methanol and ethanol for a long time causes fluctuation in output.

AREEERHE LS, T, TEOLGEHTIERASNIGE . Lo YDARIET S ENHBYET,
The sensor might be damaged when used on an improper condition or excluding this guarantee condition.
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4-16. EBIMZEFB Legal disclaimer

1. ERSOHUEBHEERICIURFEN TOSHROBEICEREL TR, RiEREETO L,
WERIGEFA] FHREFELOTI S,

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. EFEERARXNEFTOZFORHAKFEHAMTE. HARAZ-YEALGLTIEEN,
Tl BRBICENL AR - BN TRASNSGEENLHIEAN -HiF-BAFALLES
Z—UMER LTS,

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. LHERE FICHRERTELTOELLEY, AK. AV, RE. BHEH. IFHBE. &6
BER. 73— XAV MERZEO—MEFHBAICHT. HEShzLDTY,
LIzAWEL T RF TSRS . FH -MEHTETICOANDIBBZEORARTIE—U
FERALLZLTEEL,

FEREOFERZLEORELSN T, EEMES. TS, XS, EERARBZEOEED
REM-EEUEVBELT IHBTOSERADERIL, B EERLEZETRRO KD,
FE YT+ A ESHEOEREITOTWEW-ET, 7z—ILt—DKE. RE
mEE. TREEK. SREER LA, ERE KRR ZF DLV TOREF TR ERT T
&L,

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. HEACHKLUNOBRZEHAICTHEASINSGEE L, BATICEEATHEBKEZEN,

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




