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HSU-CHU-41A

1. EFA®E Application
AEHELREEE LY THSU-CHU-41ALIZDWTERT %,
This specifications shall be applied to the temperature *humidity sensor THSU-CHU-41A].

2. "W iz~ R U FES| Outside Dimensions and Terminal Layout
: 3 ; BA{T (Unit) : mm
N ®\— ‘

6

S|l |

' | I '
1.2 3 4 e M XIETRGEAE: 202
X General Tolerance : 0.2

1605 1.6x0.2
XE—UELIUT (VLRI
AINE— LT T (LRI 3mm X 3mm X 4B
3mm X 6mm X 3E AT 3mm X 4mm X 18 Ff
No Pattern Area(The Silk Notation is possible) No Pattern Area(The Silk Notation is possible)
3mm X 6 mm X 3 Points 3mm X 3mm X 4 Points

3mm X 4 mm X 1 Point

I FEIE Terminal Layout

No.| &S Symbol 2L Name
1 VCC EiRiHF  Power Supply Terminal
2 SCL 1268w % 12C Clock
3 SDA 12CT—4 12C Data
4 VSS GNDi#fiF  Ground Terminal
HaES 2% MR TR
Parts No. Name Material and Specification
T rEIR
- +
@ Printed Gircuit CEM=3 //1.6202mmt
® oY BFEHXEE Y (HSU-CHM-04A)
Sensor Capacitance Humidity Sensor (HSU-CHM-04A)
©) RN FyTaALTUH
Mounted Parts Chip Capacitor
@ aRY4 JSTE! S4B-PH-K-S (H/4E>/2mmEwF) $h7')—
Connector Manufactured by JST S4B-PH-K-S (White / 4pins / 2mm pitch) Pb free
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HSU-CHU-41A

3. EARNE#E#RBE Basic Outside Connection Diagram

s VCC (DCAA) .
ol 2 (DC Input) ?E'ﬂ:%?ﬁ
E3 5 Stabilized Power Supply I
+ 5 < |scLazcrnyy) S 47kQ
V), 4 <Ir (12C Clock) |

Qo D

e MAIN SYSTEM

T 0 I lspamer—% 4.7kQ (RA2%)
a &2 O

51 (I2C Data)
- 2

E w
\\J Is I
~ VSS

<HSU-CHU-41ARNER§E#RE> <HSU-CHU-41A Internal Connection Diagram>

| (| .
A 5 B 4SS
voowm > 3SDA
—2s0L
w88 —1 WOC
[l = =
HSU-CHM-04A | I

)

CEIRFIIVCCIRiFLEHML THYFET DT, BB EFLREBLLEOTLET,
Since the CE Terminal is connected to the VCC Terminal, it is always waiting for

communication.

_________________________________________________________________

TILTYTERATKQISEETT 93BT HDACHMEEFHE T SEMETEELTTILY,
Pull-up Resistance 4.7k Q is a reference level.

Please select a resistance value that satisfies the AC Characteristics described in Section 9.3.
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HSU-CHU-41A

4, R KTEH Absolute Maximum Ratings

1I5H Eoa= 3 EHRIE B
Item Symbol Conditions Rated Value Unit
[SENEE=E]
W) EE.J:T: _ ~
Power Supply Voltage vee 0.3~7.0 v
==
ANEE VI SCL-SDA -0.3~7.0 \
Input Voltage
o , 15T i N
SLRNILVHAER 1 Terminal
High Level Output IOH
Current iR FaEt _
All Terminals Total 20 mA
‘ 1957 5 A
BLARNILVHEAER 1 Terminal m
Low Level Output IOL = "
Current InFEE
All Terminals Total 20 mA
EERE _ 0
Operating Temperature Ta 20~100 c
RELE _ 0
Storage Temperature Tste 25~105 c
5 HZE{ES{HE Recommended Operating Condition
HE Hix= . B
Item Symbol i Typ e Unit
[SENEE=E]
EIRELE
Power Supply Voltage vee 1.62 55 v

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-41A

6. EXHEE Electrical Characteristics

6-1. ;ZEBRHEYHE Humidity Detection Characteristics
o EEA - VCC=1.62~55V , VSS=0V , Ta=—20~100°C , fEBHE &
Unless Otherwise Specified : VCC = 1.62~5.5V , VSS = 0V, Ta = -20~100°C , No Condensation

Response Time

Reach T 63%

15H & [} BAfL
Item Conditions Value Unit
Bl == &5
A 72 %5 B - 0~100 %RH
Measurement Range
x1 B .
BIEREGFEE) Standard +3 %RH
Measurement Accuracy
(Tolerance) =R X5-1. S8 %RH
Max Cf. Figh—1
AN S
DERE 10EvkT—42 0
Resolution 10 Bit Data 0.1 #RH
=11+
ERATUYR 5~45°C/0~ 100%RH +1.0 %RH
Hysteresis
& B X2 T 63%%IE 1 s

6-2. EEBR B E Temperature Detection Characteristics

HEoEIEA - VCC=1.62~55V , VSS=0V , Ta=-20~100°C , #EBHE &
Unless Otherwise Specified : VCC = 1.62~5.5V , VSS = 0V, Ta = -20~100°C , No Condensation

IR &% & ==K va
Item Conditions Value Unit
8 5 ) o .
Measurement Range 20~100 c
REREGEE) 5~ G0°C 1EiE
Measurement Accuracy i +0.5 °C
Standard
(Tolerance)
S HERE NEYrT—% 0.1 °c
Resolution 11 Bit Data '

X1 ERAAICHTHELRE 0 TRELTVET, HABERSAVFCOREMEREHFBZITOVTE. RABERAOLEZD
95%M+20 DEERNICINES(0 IZERE)EEZET,

It is specified by the standard deviation 0 from the normal distribution. Regarding the standard accuracy tolerance at a certain

measurement point, 95% of all products within the maximum accuracy are considered to be within £2 0 (0: standard deviation).

¥2 ATYTELICRLTE3%E LT B F THRE/E(25°C/FHE1.0m/s)EEHELTLET,

It is defined as the time (25°C & Airflow 1.0m/s) until 63% change with step change.
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HSU-CHU-41A

+10
[0
T8 AR NN
TS +8 S S L E S T S o
=3 SN O U A O O O O ) N - — = RKHFEE
e S I N N N I O O A I
> +6 " ; ; ! ; ! " ! . Maximum Tolerance
2 B A e St I It .
W5 g p—— — RENEE
iz : : : : : : : : ! :
' 2 Standard Tolerance
mE *£2
© e
@
+0

0 10 20 30 40 50 60 70 80 90 100
xR E %RH]
Relative Humidity

X6-1. xR E R EREF R ZE(25C)

Figure 6—1. Relative Humidity Measurement Accuracy Tolerance (25°C)

100
90 +4
— > 80
35 70
= E 60
j};‘f, 50 |#£6 £5 +3 %5 +6
Eg 30
20
100 +4

0O 10 20 30 40 50 60 70 80
BE Temperature [°C]
B6-2. ;REEFH(0~80C)ZHITHEXHEEDRIERE
Figure 6—2. Measurement Accuracy of Relative Humidity in the Temperature Range (0~80°C)

+1.2
o *=1.0
) |
— g B b TP B ----|' -------------------------------------------------
O < =z
t. g *08 - — - BAHEE
MW T .
Ko +os6 Maximum Tolerance
S = 1 H H I ' ' - H * : d
3 H H H H H i H : ' H : o 2 e
T o Pl
o +04 : : : : : : : : : : : :
ne g' _______________________________________________________________ Standard Tolerance
'2 +0.2
+0.0

-20 -10 0 10 20 30 40 50 60 70 80 90 100
mE [°C]
Temperature
X6-3. REREHEE

Figure 6—-3. Temperature measurement tolerance
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HSU-CHU-41A

6-3. ;HEEF Current Consumption

HEELEBE - VCC=1.62~55V , VSS=0V , Ta=0~60°C , #ET|HE_L
Unless Otherwise Specified : VCC = 1.62~5.5V , VSS =0V, Ta = 0~60°C , No Condensation

IHA &% . By
Item Conditions M Typ Max Unit
THEIEER EERE 1E/s SBERE 1E/s
Average Operating Hum Detection : 1 Time / s - 150 300 uA
Current Temp Detection: 1 Time / s

6-4. A HimF4E Input Output Terminal Characteristic
WA EEA - VCC=1.62~55V, VSS=0V , Ta=—20~100°C , fEZHE=T&

Unless Otherwise Specified :

VCC =1.62~5.5V,VSS =0V, Ta=-20~100°C , No Condensation

IHH k=7 3 Min T Max B
Item Sign Conditions e Unit
BLRILAKERE % & I F:SCL , SDA _
High Level Input Voltage VIH Target Terminal : SCL , SDA 0.7veC vee v
BLRILAHERE ¥t & ik SCL , SDA _
Low Level Input Voltage VIL Target Terminal : SCL , SDA VSS 0.3veeC v
. . VOL = 0.1VCC
Q T
] wfl”\l’(’)’ Htj ”tﬁg”'“ .| oL & i%F: SCL , SDA 05 - - mA
ow Level Lutput Lurren Target Terminal : SCL , SDA
i FEE = VCC
mF)—IER IL1 Terminal Voltage = VCC . B 1 A
Terminal Leek Current 1 ¥ & i+ :SCL , SDA Hu
Target Terminal : SCL , SDA
i FEE = 0V
imFU—UER2 Terminal Voltage = 0V _ _
Terminal Leek Current 2 L2 1 1 HA

* & I%F: SCL , SDA
Target Terminal : SCL , SDA

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-41A

7. (EE1EBRtE4Rk Reliability Test Specification

EHH E3es 5B e R
Item Conditions Test Time
ERRE o
High Temperature 105°C 1,000hr
8
ERRE —925°C 1,000hr
Low Temperature
EREIE
High Temperature, 60+5°C / 90+5%RH 1,000hr
High Humidity
BnEE -25¢105°C  %&-30min 200 144)L
Heat Shock -25¢105°C Each 30 min 200 Cycles
BEIME HBM;Z% : 1,000V MM;% : =200V 28]
ESD Resistance HBM Method : 21,000 V MM Method : 2200 V 2 Times

XEMEIR B - HIE AL LR R RE

* Evaluation item and criteria shall be specified separately.

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-41A

8. BRESBIBA Functional Description
8-1. WISt

8-1. Serial Communication Interface

AEFIE BEAVF—TTARELT, 12C(nter-Integrated Circuit)Z 2,

This product has [2C (Inter-Integrated Circuit) as a communication interface.

8-1-1. RCEIEA A —TARERILH

8-1-1. Basic Specification of I2C Communication Interface

ARBE L. [Philips 12C specification ver2. 1]IZ#E#LT 3,
This product is based on [Philips [2C specification ver2.1].

7KL R Address
7EwkE 7 Bit Length
AL—T7F7EL R Slave Address
2CRL—TF7RLRIF"111 1111"TFh)TH %,
12C slave address (SADR) is defined as “111 1111”7 (7Fh).

8-2. BFE—F
8-2. Operation Mode

KICHEEE—FER 8-1ITRLET  KICEERMNZASH) Y EREN-RIZ, LFaL—5E
FRIREBABEZFIRL. 2V NS E—RIZBITLTI2C-BUSICLHAY U D REMNTREIZBYET .
12C-BUSTIXUFDRIEICKY EERH/BERYE/MIERE/EEHNFETVET,

Table 8—1 shows operation mode of this IC. After power is on and reset is released, regulator and
oscillation circuit starts operation, and the IC shifts to standby mode, under which is ready to receive
command by [12C-BUS. By receiving 12C-BUS command, it performs temperature

detection/humidity detection/compensation operation/humidity output, etc.

% 8-1. BIfEE—F
Table 8-1. Operation Mode
RO EWIETOIOBIERE
BEE—F Setup Operation State of Each Functional Block
. N =]
Operation &5 g | BERE | amesm | oterey
oce CE Power Oscilla- tu"re Humidity OTP 12C-BUS
Supply tion Detection Detection Memory
=
B84 Tk ok &1 jeir | FEAHELEL L g
1 . . Read—-out \
Standby Operation Operation Stop Stop Possible Operation

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-41A

REVNABICEAT BHEL O REER 8-21TRLET,

Table 8-2. shows control register used at standby.

+* 8-2. flEIL O R4A
Table 8—-2. Control Register

7RLR| Evb | Evbs e | L 505 aw | i
Address Bit Bit Name Functions Value Read—-out Write—in ’
D7-1 - Reserved - R 0
S adn
BEBER | Lm0
0oh 0 Normal None
I Y .
DO RESET )tk Operation R/W 0
Reset
: _ -y aE
Reset Action
mERE
BHE—F N e
D7-6 MANMODE Temperature 00 :E'%E”,E:.E N R/W 0
. Normal Operation Mode
and Humidity
Detection Mode
FHILMEAL
000 :
No Averaging Process
EERHE | 2EFHE—F
TyE—F 2 Times Average Mode
D5-3 HAVE[2:0] Humidity - R/W 0
Detection Value 01x AR FHE—F
Average Mode 4 Times Average Mode
Txx 8EIFHE—F
8 Times Average Mode
01h
BERME | Tl
TyE—F No Averaging Process
D2 TAVE Temperature - R/W 0
Detection Value " 8EIFEHE—F
Average Mode 8 Times Average Mode
D1 - Reserved - R 0
EL 3N BRHEMEEL
0 Standby Detection
i8R RS State Operation Stop
Temperature
Do MAN and Humidity BHEESD 1R B B8 R/W 0
Detection Under hiaal
1 , Detection
Detection Operation Start
Operation P
D7-1 - Reserved - R 0
. . I5—7%L B LA
P %Iﬁrgiﬁﬂj 0 No Error None
03h I5—735%5
Temperature TS5—954
bo ERR and Humidity 55k | T t\yzg R0
Detection 1 Error
E Fl Occurred Error Flag
rror Flag Reset

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-41A

ORESET:JtvhEI{E (FFLX:00h Ewk:D0)

ICOVEYREITVET,
"1TEERAH N ]
"0"EERAH o35

AL : AIRE

RESETL Y RARIZ"1"EEZF AL TET, ICHEREEA )y MREEICAYET,

@RESET : Reset Action (Address : 00h  Bit : DO)
This performs reset of IC.

“1” Write—in : Reset
“0” Write—in : Invalid
Read—-out : Possible

By writing “1” in RESET Register, internal circuit of IC will be in reset state.

OMAN: BERERBENE (PFLX:01h  Ewk:D0)
BELEEOREEITVET,

"1 EERH R ENERAIR
AL R ENEP
"0 EERAH C RHEEEL
AL SR C17 27N

MANL S RAR(271" 2 EZ AL ZETHRHEB/E (MANMODEL R R IZTHEESN-E11E) N ThhE T,
BREFMERIIMANL D RA 1R EFLETREEENR T I BHE07 (2T EINET,
BRHEFHERICMANL S RRIZ70" 22 E AL SR EEENELELET,

@MAN : Temperature and Humidity Detection Operation (Address : 01h  Bit : DO)

Detection of temperature and humidity is performed.

“1” Write—in : Detection Operation Start
Read—out : Under Detection Operation

“0” Write—in : Detection Operation Stop
Read—out : Standby State

By writing in “1” in MAN Register, detection operation (operation specified in MANMODE Register)
will be performed. Under detection operation, MAN Register keeps holding “1” and it will be
cleared to “0” after detection operation finishes.

If “0” is written in MAN Register during detection operation detection operation will stop.

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-41A

OTAVE: REREEFHE—FTFRLX:0th Ewvhk:D2)
@ TAVE : Temperature Detection Value Average Mode (Address : 01h  Bit : D2)

OHAVE [ EERHEEFHE—F(FRLX:01h  Ewk:D5-3)
BESFIVEEDREEITOIEHERIRLET, (F 8-3., % 8-4)
BEORBBREBENTHON. BEBECLICHBON-REBEEZFHELEZLONEES LU
EEOREELLTRERBRL DRFTEBIMNESNET,

@HAVE : Humidity Detection Value Average Mode (Address : 01h  Bit : D5-3)
They select number of temperature detection and humidity selection. (Table 8-3. , Table 8-4.)
Designated number of detection operation will be performed. Detection values of temperature and
humidity acquired by every detection will be averaged and stored them in detection result register

as detection value of temperature and himidity.

* 8-3. mERHEDFYEIKERTE

Table 8—3. Setting of Averaging Number for Temperature Detection Value

EEEI%
U Number of Operation
0 18 1 Time
8[a] 8 Times

% 8-4. RERHEEDFYEIMKFRTE
Table 8—4. Setting of Averaging for Humidity Detection Value

HAVE[2:0] Numb?ﬁ%fﬁration
000 18 1 Time
001 2[8] 2 Times
01X 4[E] 4 Times
1 XX 8@ 8 Times

BEGEEESICTHNEFHEEFLERICTHOIET,

For both temperature and humidity, averaging process will be performed

before compensation operation.

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-41A

OMANMODE : BREZERHEMFEE—N(FFLX:0lh Ewk:D7-6)
MANL O RAAD 1" EEFAHBFIZRITIN DB HEEEEIRLET (X 8-5),

@ MANMODE : Temperature and Humidity Detection Operation Mode (Address : 01h  Bit : D7-6)
This selects detection operation to be performed at the time of write “1” in MAN Register. (Table 8-5.).

x5 REREREBEDE—FERTE
Table 8-5. Mode Setup of Temperature and Humidity Detection Operation

EEE—F EE3 0
AR DIDE Mode of Operation Detail
BERH-EERH MEREOEZIEICITL.
BEIEE—F TRTOUENET LRIV NASLIZRYET,
00 Normal Operation Perform in order of temperature detection —
Mode humidity detection — compensation processing,
Upon completion, return to standby.

OERR: BEEERBIS—T55(FKLX:03h Ewhk:D0)
Toa7IIBREFMERICIS—AERELECEEEHNLET,

"1"EEAH IS5 kvk
AL  IS—RAE
"0"ETAH i35
AL c I5—7GL

AICTIL., BERBEICEELARIRICEYATDAIVZBA(A LR—ZXAD 2R Y
EHREIAYU DA —IN—TO—DFRELE-EBEICTS—I59 N 17IZRYET,

@ERR : Temperature and Humidity Detection Error Flag (Address : 03h  Bit : DO)

This notifies that error occurred during manual detection operation.

“1” Write—in : Error Flag Reset
Read-out : Error Occurred

“0” Write=in : Invalid
Read-out : No Error

If overflow occurs in internal counter (Time Base Counter and Measurement Counter) due to

abnormal oscillation during humidity detection, error flag becomes “1” in this IC.

KALDREZZEBHIIVTENER A, T3—RERICIEAL O RR""EEEAAT

2UTLTTELY,

* This register will not be cleared automatically.

Please write “1” in this register to clear when error occurred.

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-41A

8-3. EE/MRTL—TUR
8-3. Start—up / Shut—down Sequence

RICOEB/ R TI—7URTUTDBEYELGYET,
B 1 : CEImFETNT VTS HIEIZLY, BIR(VCOIDF /AT DH TEBED
I/ BEERIET B,

The Start—up/Shut—-down sequence of this IC is as follows.
Power control : By pull-up of CE terminal, ON/OFF of power supply (VCC)

controls halt/operation of circuit.

ERHEIC LD~ R
ERHIGIC BB/ T —VAEH 8-1ITRLET,

Sequence by Power Control

Figure 8-1. shows Start—up/Shut—-down sequence by Power Control.

— —

vee _/ : N
]
e
CE _/ AN
1 1
1
1 1
| |
VDD Lo : AN
|
1 [} :
1 < >
ICRE v : tPOR
ES !
IC Internal I | 1 1
Reset Signal f : 1< >;<
SEEEL ! EBRENF 2 EEEIL
Circuit Operation All Circuit Stops

All Circuit Stops

8-1. EEIR T o —4 2 R(ERHIH)
Figure 8-1. Start-up/Shut-down Sequence (Power Control)

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-41A

8-4 RE/BEBREL—TUR
8—-4. Temperature / Humidity Detection Sequence

RICHERESLIVEERERICE TEIEFIIV TR 8-2ITRLET .

Figure 8-2. shows operation timing during detection of temperature and humidity in this IC.

-

|

. : / b | / | :
MELFal—F | ; EBEON ; [
Internal . i ‘ Always—on
Regulator . i

Circuit

, tI2CEN

12C-BUS le o

BERHER

; |
BESE | | | |: ||
Oscillating___ ! \

BWEEON

|

\ Always—on ;
i :
W .
Operatipn | ;
Commiand .

| BEREGE/SEMDER ‘ :

BLUY
R AR B R

Temperature Detector Cir1:cuit
and Humidity Detector Circuit

| i

e i
Read—out{ Gommand of
Detection Result

R H (1[E]/2[8]/4[8]/8[E] AV i5ER)

Humidity Detectip

Temperature DeteL:tion (It chooses from 1 time anfl 8 times )
(It chooses from 1 time,2 timeg, 4 tirr:ws and 8 times)

WEREEE | W

Correction: - - Operatjon ;
Operation Circuit ! ; !
WED 255 i J : | :
The Flag —————————| [ | : [ ) | '
during Measurement | H T ] i
: ' tMEAS ; i !
' ' (DRER /R COOWERE 0 apEs

Temperature Output Data Correction Bl
Humidity Output Data Operation Read-out of

8-2. BE/REREL—7 LR

Figure 8-2. Temperature / Humidity Detection Sequence

Detection Result

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-41A

12C-BUSOY R Rk EE . RERY/EERY /M EEE/RHEROFEAHLET.
IDDRTYTHHYET,
After [2C-BUS Command waiting state, there are 3 steps of temperature detection/

humidity detection/compensation operation/read—out of detection result.

(1) BERL/BERE
12C-BUSTOZUFORNABICHL T, RERE/EBERENTONET,
T 2CLTRAICEY, BRERHESS SCREREEMDOEEETIENTE,
EEREIE1E/8E., BEREIX1E/2E]/4E/8E M S:ERTEETT

(1) Temperature Detection / Humidity Detection
Temperature detection/Humidity detection is performed according to contents of
[2C-BUS Command.
Moreover, 12C Register can set up number of detecting temperature and humidity. Temperature

detection can select from 1/8 times. Humidity detection can select from 1/2/4/8 times.

(2) HIEER
AEREER, EEREBHERSELUTOTPARYICREFSNMWE/ ATA—2F AL,
BEE-EEEOHMEERNTONES,
R -EEO—EOHENTT 5L BHPTSTNIVTENET,

(2) Compensation Operation
Compensation of temperature and humidity values will be performed using detection
result of temperature and humidity and compensation parameter recorded in OTP Memory.

Upon completion of performing detection/operation, detecting flag will be cleared.

MOREREEKICSEMERSN -GS EEREBROTEHEERANT
HIERENTOIET,

MR EIC2E/4E/8EMNERSN -GS EEREBROTEHEERANT
HIERENTOIET,

* When 8 times are selected for temperature detection, compensation operation will be
performed by using average value of temperature detection result.
* When 2/4/8 times are selected for humidity detection, compensation operation

will be performed by using average value of himidity detection result.

(3) BHFERFAEL
2C-BUSO Y RA—(FRHENMET SV AL REBENE T T HDEHFLET,
RESEORTE. HEEEROEESLIVEEOREFEREL, HESERDBEL
BEZHRAHTIENTEET,

(3) Read—out of Detection Result
[2C-BUS Master will check detection operation flag, and wait for completion of detection
operation. Upon completion of detection operation, detection result of temperature and humidity

before compensation or temperature and humidity after compensation can be read.

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-41A

8-5. iEE-REEERN

8-5. Humidity * Temperature Arithmetic Expression

EEEEN
Humidity Arithmetic Expression

- (0~100%RH)
H = o5—= X RHyc

RH o ICIEEH AT —42 (10E Y H1)
RH; :1C Humidity Output Data (10 Bit Output)

XAARN. LRIV TSR
RH;c = 7RL R04H, 05HDT—4 (000h~3FFh) Z 101 TEE
* Refer to Attached Chart 1. Register Map
RH ,; = Data of the addresses 04H and 05H (000h~ 3FFh) it changes into a decimal and is operation.

BEEER

Temperature Arithmetic Expression

0 25 .
T = [TIC —| 2tV — ﬁ ] X 0.1 (-20~100°C)
T ICGREHAT—42 (1MEYhEH)
T 1o : IC Temperature Output Data (11 Bit Output)
XAARN. LORATY TSR
Tie = PRLR06H, 0THDT—% (000h~T7FFh) Z 10 TEE
* Refer to Attached Chart 1. Register Map.
T c = Data of the addresses 06H and 07H (000h~ 7FFh) it changes into a decimal and is operation.

= 8-6. ;L E H Sl
Table 8—6. Example of Humidity Output

Pho | AHORA |l dten i
0 0.0

512 50.0 0.1

1023 100.0

= 8-7. REH Nl
Table 8—7. Example of Temperature Output

To | 70O | plimen o
574 -20.0
1024 25.0 0.1
1774 100.0

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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<H 73 BI5E D>

1. AL—TF7RLRZE"TIF 1272 yk

2. 7RLR01h(ZT01h % Write (B ENERALR)

3. 7RLR01h DOAOIZHEDETHARAA FRET T HH)
4. 7EL R03h D0%ReadlL TDO=0THDHELEMER (X1)

5. 7KL X04h, 05hDT—4H%Read GRET—H5EHAH)
6. 7KL R06h, 07ThDT—4H%Read CRET—H5EAAH)

(X1 DO = 1D/ EIFITS—TT, FTRLROWDDOIZIZFEEZ AR TT—H)7)
2BILEEEFPYELTTSLY,

<{Measurement Example>

1. Slave address is set to “7F”.

2. The address 01h “01h” Write (Start Detection Operation)

3. It reads until address 01h DO turns into 0 (waiting for Detection Completion).
4. Address 03h DO is Read and it checks that it is DO=0. (*1)

5. Data of the addresses 04h and 05h is read (Humidity Data reading)

6. Data of the addresses 06h and 07h is read (Temperature Data reading)

(*1) In the case of DO=1, it is an error.

Please write 1 in DO of address 03h (Error Clearance), and redo work from No. 2.

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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fFE1-1. LORATYT

Attached Chart 1-1. Register Map
VAT LHELORE

System Control Register

7RLR| Evb | Evba e | mL 2505 aw |
Address Bit Bit Name Functions Value Read—-out Write—in ’
D7-1 - Reserved - R 0
S adn
BEIER | gL
0oh 0 Normal None
I Y .
DO RESET )tk Operation R/W 0
Reset
: _ -y EE
Reset Action
mERE
BHE—L - e
D7-6 MANMODE Temperature 00 ;E,%EJH’E:E N R/W 0
. Normal Operation Mode
and Humidity
Detection Mode
EHEMEELGL
000 :
No Averaging Process
EERHE | 2EFHE—K
TyE—F 2 Times Average Mode
D5-3 HAVE[2:0] Humidity - R/W 0
Detection Value 01x AR FHE—F
Average Mode 4 Times Average Mode
Txx 8EIFHE—F
8 Times Average Mode
01h
BERHE | T MELL
EHE—F No Averaging Process
D2 TAVE Temperature - R/W 0
Detection Value " 8EIFEHE—F
Average Mode 8 Times Average Mode
D1 - Reserved - R 0
EL 3N BRHEMEEL
0 Standby Detection
SRR AR State Operation Stop
Temperature
DO MAN and Humidity BRHEMESD 1R B B8 R/W 0
Detection Under FH7R
1 , Detection
Detection Operation Start
Operation P
D7-1 - Reserved - R 0
. . I5—7%L B LA
pel %Iﬁrgiﬁﬂj 0 No Error None
03h I5—735%5
Temperature TS5—954
bo ERR and Humidity 55k | T t\yzg RAW 10
Detection 1 Error E Fl
Error Flag Occurred rror r'ag
Reset

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HE1-2. LORETYT

Attached Chart 1-2. Register Map
VAT LHELORE

System Control Register

7RLA| Ewbk Evk£ 1 & Elar] B EiAH
Address Bit Bit Name Functions Value Read—-out Write—in

MERHEER
(BIEEHE®R)
Humidity
Detection Result
(After Correction
Operation)

R/W Init.

04h D7-0 HC[7:0] 000h—-3FFh R X

D7 - Reserved - R X

MRERHAER
. (FHIEEHRR)
. . Humidity
D1-0 HC[9:8] Detection Result
(After Correction
Operation)

BEREER
(BIEEHE®R)
B . Temperature _
06h D7-0 TC[7:0] Detection Result 000h-7FFh R X
(After Correction
Operation)

D7-3 - Reserved - R 0

mERHIER
(WHIEEFER)

07h Temperature
D2-0 TCl10:8] Detection Result

(After Correction
Operation)

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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9. EEARAAZIY Fv—bF Communication Timing Chart
9-1. T—REAHBF
9-1. At Data Write—in
RICOL P AAANT—AHEZADIHEIX. B 9-1ISRENSFIETEZAHETVET,

Data write—in from the register of this IC is done by the procedure shown in 9-1.

9-1.12C-BUS T—REZAAHFIE
Figure 9-1. 12C-BUS Data Write—in Procedure

@R2CRRE—TNARAMBRE—bAVTALaVEHITLES,
(RA—RaVT 123V E, SCLAH MIREETSDAZ"H ' MD "L IZEL S AT ETHRITTEEY)
Q@RCRYRI—T NAAMBAL—TFRLRAE S UWrite E—REIRZZELET
(A~TEYFENAL—TFRL AT, 8EYRBEIZ"0"EEIET HTETWrite E—RASEIRTEEY)
@RCYRA—TINAANORICHOL P RETRLREZELET
@RCTYRA—T INAAMNLEERHT —REEELET,
BHOEELAHTREEHFLTEIETHET, LYRETRLRZIT DEMSEHAS
T—REEETALIENTRETT,
OERTHDEERAHT—HEEET T LG 12CRREI—T NAANBRAMYTAV T4 avERTLES,
(RbyTarTFaiavIE, SCLAH  MIREETSDAZ 'L D "H IZE LS B BT ETHRITTEE D)
(@) 12C Master Device releases Start Condition.
(Start Condition can be released by changing SDA from “H” to “L” while SCL is in “H” state.)
@ 12C Master Device transmits Slave Address and Write Mode Selection.
(Write Mode can be selected by transmitting “0” in 8th bit while 1~ 7th bits are Slave Address.)
@) 12C Master Device transmits Register Address of this IC.
@ 12C Master Device transmits Write—in Data.
It is possible to Write—in Data while Register Address increments one,
by transmitting multiple Write—in Data continuously.
(B After the completion of transmitting all Write—in Data, I2C Master Device releases Stop Condition.
(Stop Condition can be released by changing SDA from “L” to “H” while SCL is in “H” state.)

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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9-2. T—AZEHLE
9-2. At Data Read-out
KICHOL O REAMLT—AEHAHITHEIX. K -2 RENBFIETHHELEITLET,

Data read—out from the register of this IC is done by the procedure shown in 9-2.

> Yo oYY\

9-2.12C-BUS T—4a&FAHLFIE
Figure 9-2. 12C-BUS Data Read—out Procedure

DR2CRRE—TNARAMBRE—bAVT4LaVEHITLES,
Q@RCRREI—T NAAMBRAL—TFRLRAE S UWrite E—REIRZEZELET
@RCYRA—TINAANORICHOL P RETRLREZELET
@R2CRRE—TNAAMBYE—TYRRE—baLT42avERTLET
(RATHEF RE—Fa0 T4 avORITAHEERLTY)
BRCRRE—TNAAMOBEAL—T7FLABE L UReadE—FRIREEELET
(BEYRBIZ 1" &% (ET ST ETReadE—FARIRTEFEY)
®RCYRE—TINARIF, @THRELILVREITRL AN DT —4%HEHHLET
BHEOT—25EAHLEERL TITIZET, LYRETRLRZI ST DEMESE LS
T—AEHRMAET CEMNFRETYT
f=1ZL. EfE A H L DMLY R — D5 E EL TACKERICNIEL .
REDT—SHAHLIEZFIIIEEELTNACKZERICARLTZEW,
DETOFEAHELATET LD, 20X RE—TFT NRAZAMB R TAV T4 avEHFTLES,
@) 12C Master Device releases Start Condition.
2 12C Master Device transmits Slave Address and Write Mode Selection.
(@ 12C Master Device transmits Register Address of this IC.
@ 12C Master Device releases Repeated Start Condition.
(Release method is same as Start Condition.)
(®) 12C Master Device again transmits Slave Address Read Mode Selection.
(Read Mode can be selected by transmitting “1” in 8th bit.)
(® 12C Master Device reads out data from Register Address designated at ).
It is possible to Read—out Data while Register Address increments one, by reading out
multiple data continuously. But, during continuous Read—out, please return ACK to this IC
as a reply of Master. Only for last data Read—out, please return NACK to this IC as a reply.
(@ After the completion of all Read—out, 12C Master Device releases Stop Condition.

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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9-3. ACHF 1%

9-3. AC Characteristic

i ES S | VCC=1.62~55V , VSS=0V , Ta=-20~100°C , f§FTHETL

Unless otherwise specified : VCC = 1.62~5.5V , VSS =0V, Ta =-20~100°C , No Condensation

HH = &H Min T Max ==X v]
Item Symbol Conditions yp Unit
o T i - e tsl=tVCC/VCC
EREELIE tl Hs-15H 10 ~ | 2000 | wsrv
VCC Fluction .
Cf. Figure 8-1
/\U—TD'Jt‘yFﬁgﬁﬁﬁsﬁ 8_1 ;/}E“E\
Power—on Reset tPOR . - 1 5 ms
. Cf. Figure 8-1
Release Time
12Ca< U R iFS R X8-25H8 _ _
12C Command Wait Time tI2CEN Cf. Figure 8-2 20 ms
8 .
/R R [ BRI AE
Temperature / Humidity tMEAS em?i;‘;;.‘:ﬁ“lﬁl ime - - 14 ms
Detection Time LSRR T
Hum Detection: 1 Time
SCLY AU )LE5FE _ _
SCL Cycle Time tsot 25 s
SCL Low/NJL AR t 13 _ _
SCL Low Pulse Width Low s
SCL High/\JLRIE _ _
SCL High Pulse Width tria 0.6 s
SDA , SCL3I kU BRS _ _ X
SDA , SCL Rise Time & 1000 ns
V2 L
SDA , SCL3I T YRR t, - - 300 ns

SDA , SCL Fall Time

RA—RaAVT 43y
R— LR B thp.sTA 0.6 - - Us
Start Condition Hold Time

JE—TYRRE—ba T4 3y

Ty b7y THEME - -
Repeated Start Condition tu:sTa 0.6 Ks
Setup Time
AbyTarT4ay
7y TR tsu:sto 0.6 - - Us

Stop Condition Setup Time

T—5R— LR B

Data Hold Time th-DAT 0 - - ns

F—R2tyb 7y T

Data Setup Time tsu:paT 100 B B ns

INR TV —H5fE

Bus Free Time taur 13 B B Ks

KFEADEREE, ERICT/AXMEDHERZLSBEOLET,

When using the product, please check the noise immunity at customer side.

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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. 1BUF

Al =y
i 1 | {SU:DAT |
1T | socakiis 4 [ D , !
| ¥ \ | (l :
G N e i S — 1 F I
! tHD:DAT \ tsu:STA 4 ".i' tsu:sTO, 1.
P T i 1 ~LIHIGH |} { | wifelHRSTA ) f
SCLn S *». / \ f }\ ﬁ / \ f }\_,-.l_/f P S L
tHD STA; fLow E e ) g
=l Yoen — : S: AZ—bFAUTa03 Y
o . - St YE—F v FRE—rIUF A3
W70y 291421 WorQuy 791271V P. Abw7aAVT1v3 7
No.1 Clock Cycle No.9 Clock Cycle S : Start Condition

10. I2CE{EI=DLVT

Sr : Repeated Start Condition

P : Stop Condition
9-3. ACH A1V H
Figure 9—3. AC Characteristic Timing Chart

About I2C Communication

10-1. T—ADESHERAE
10-1. How to Check Data Integrity

AEQEFvIY LBEENHYER A,

T—ANBEEHRERET DITIETRAZERITTIL,
BE-RBET—2FILCRETRELR0INZI01h1EWrite LEEWRY BEFT SNV A,
BHEL S RAFTRLR04h~0ThEHRAHHE T ZET. T—E2DRBREMEHERTHENTARETT,

This product does not have a checksum function.

Follow the steps below to check the consistency of the data.

Since the temperature/humidity data is not updated unless “01h” is written to register address 01h,

it is possible to check the consistency of the data by reading register addresses 04h to 07h multiple times.
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10-2. BEREEGDEFRAE

10-2. How to Recover from Communication Failure

fEAK : SDAT A > HiLow(E E
Symptom : SDA Line Fixed at Low

OOV YIZLBERAE
IR DSCL/SDALGFZRAR—FEIYE X . SCLIFFMSHUMIZ/OvI%E
H H(Hi-zELow ATHEEI OV I HE L. AL—TBIDSDAR KR EEELET,
(SDADY'HI"IZH2BH  E&HERR)
OB, —EO#HFELIOYIE A TRAL—JEIASDAZRMKMLELMES.
AL—T A SDAZFAM T HF TRYBRLE LDy hEToTEEY,
AL—TJIASDAZEAML=5(SDA = "Hi") R A2 BID R EFI2C/ARIZREL .
AA—RAVT ALV RTEIAEHERAN TV T4V RITEELEH®)ELT
BIEEZ—BRTLTLEEND, 0%, UEyraT R (FZRLR:00h Evk:DO)ERITTELY,

(DRecovery Method by Pseudo Clock
Switch the SCL / SDA pin on the master side to a general-purpose port,
output a pseudo clock from the SCL pin (pseudo clock output with Hi-z and Low output),
and check that SDA is released on the slave side. (Confirm that SDA becomes “Hi")
At this time, if the slave side does not release SDA after a single pseudo clock output,
output the pseudo clock repeatedly until the slave side releases SDA.
When the slave side releases SDA (SDA = “Hi”), return the setting on the master side to
the 12C bus, issue a start condition (start condition) and a stop condition (stop condition),

and terminate communication once. After that, execute the reset command (Address: 00h Bit: DO).

@QN—F)tyMZ&BERA®
EIR(VCC)&OFFIZ§ 52T YMATRETY .

(@Recovery Method by Hard Reset
It can be reset by turning off the power supply (VCC).

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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11. XEZEIH Notes

ARESE—BRHTEFRAEEEELGY ., REEENRBERICEIST AOBONLHYET DT,
IEEMBICLDEEOEEFZTOTVERTT,
RECUYHREEEELTHESESLOICE. KUY OROB~ADBH - EYMETELESROD
AEPXFXEFRDORERELZYET O TEEFE TS0,

*This product is a very precise environment measurement part. Unlike ordinary electronic parts,
there are openings for exposing the moisture—sensitive membrane to the outside atmosphere,
so it is easy to be affected by chemical contamination.

In order to operate the humidity sensor function stably, please note that adhesion of solvent,

foreign matter, etc. (see below) or scratches on the opening of this sensor may cause defects.

HiEHE
TEr IR/ — LAY TAELTILA—IL-FLIVE FEK-EZRBE DT G5 LALLM
LTTFELY,

Organic Solvent

Do not allow it to adhere to liquids or vapors such as acetone, ethanol, isopropyl alcohol,

and toluene.

B i I
PERICLBEBRDEFENTVSIEN—RITY . BRI ZZEHR T DB A,
TR ERL - L THROMICPHER AFELGEVRICLTTSL,

Damp proofing agent
Moisture proofing agents also generally contain organic solvents.
When applying a damp proofing agent, make sure that the opening is sufficiently ventilated

so that the damp proofing agent does not adhere to the opening.

TI99R
R SAIATOXEEERL, 757V RBORBICKISABENENRIZEELTTEL,

Flux

Use non—cleaning type solder, and be careful not to adhere due to flux smoke or scattering.

£Y)
REE- AL -BEUYME -FEMYWESF MIBELGOKRICLTTSLY,

Foreign Matter

Make sure that sebum, oil, conductive substances, dielectric substances, etc. do not adhere.

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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FL(1BBL - TREL - THER 5)-7 LN
BTV E=7REARIERGEZEEEAFTTOTEHIE TS,

Acid (Hydrochloric Acid, Sulfuric Acid, Nitric Acid, etc.), Alkali

Please note that the ammonia atmosphere in particular has a significant effect.

"EREAVUPERERAERAE BB R -FIEKFELHR H).
ZENEERICAEGHAHND L, HREICEZEXRIZTAIEEENIDYET,
EHNCW T P ERBE THREEREIT > TV ETITERTI0,

*If this product comes into contact with high—concentration ozone, corrosive gases (organic
solvents, sulfurous acid gas, hydrogen sulfide gas, etc.), or a large amount of dust,

the performance may be adversely affected. Please be sure to check it thoroughly before using it.

EREARICEY~NOBRE(RE-ZJEHOPITEITTTSL.

* Avoid exposure to volatile organic compounds (whether liquid or vapor).

ALY DN BRIREQILFBREICBREINSZEALTLRIZLTTSL,
Fr  BEROT—TENORHEINEAR®, ARERETHAIREE D HHBAMELD
EMLE TS0,

=Make sure that this sensor is not exposed to high concentrations of chemical solvents.
Also, avoid contact with gas released from adhesives and tapes, and packaging materials

that may release gas.

AHGBOBADTHEARFERETIEE. L HHOBICISVIRENMIBLENELIITLTTSEL,
MREICEEZEZRIFTAIRELHYES .

*When performing soldering work around this product, make sure that flux does not adhere

to the sensor opening of this product. Performance may be adversely affected.

SHEERFIEFERALGOTTEN, BREICEEZEZRIFTAIREEAHYET,

*Please don't wash the sensor, there is a case that it affects to its performance.

ALY OVH LA IEEMEIRSL REMAENEIITLTTELY,
HREICEEZEZRIFTAIEELHYET .

*Do not apply mechanical stress to any part of this sensor.

Performance may be adversely affected.

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HERGECFHOTHIESNAENAHYEST DT, HADEIRNZERLTIE,
HEALEARICTDCERIBEFIHREBOELEYT,

-Electrostatic may fear destroying this sensor. When handling,

please give extra care to take measure against ESD.

<SRBI
EHEINURRRNSYTEEFLTHEET S
EEBRTOREEEMMEICLTERT S

<Countermeasure Example>
*Work with a grounded wrist strap.

*Use a conductive material for the floor of the work area and ground it.

‘ESDIRETT7H TIL. ESDREVEZHEL TUHH U HERETHELSICLTTSLY,

*Please protect our sensors with ESD protective packaging outside the ESD protected area.

ARt H IR RERET XL THEYFEE A,
BEOKHFKRNEGICEGSNIIGE. HRICEZEEREITEENIHYFET .

= This sensor is not designed as radiation—proof.

If the product is exposed to excessive radiation, it may adversely affect performance.

TKOEKDREDN NN DIRIET CTOEA - RETMERRICEZEERITT AIREMLEL
HYFT DT, FHIB T EERBE THAGERETOTCW LWL TIERATEL,

=Use and storage in an environment where splashes of water or salt water may adversely

affect performance, so be sure to check thoroughly before use.

i

AERICEECEBHERESZLVTTEN, HREICEFZELRITTRAIGEEAHYET .

*Do not apply excessive mechanical shock to this product. Performance may be adversely affected.

AEROFOBEENTOIFERYC, MEMEMAR S FFEOTHERIILGENVTTEL,
BUEADBZECHMBIRICENOTRENHYFT,

*Do not block the opening of this product or use it while physical contact is occurring.

It may adversely affect the characteristics or lead to product destruction.
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{CNMHDARISOVNTIE, RERVEERZT TR EROHIE TORRIRES
ETOHFEBLTERASNET,

*These contents are applied not only at the time of storage and manufacturing, but also

during the entire period such as transportation and usage environment in the market.

AHBDREFITREHICTITOTTELY,

DI RBAEIKEE :5~35°C / <60%RH |2 TR K14
BEHH R :MSL14E Y

*Please store this product under the following conditions.

Unopened Packaging : Within 1 Year at 5~35°C / =60%RH
After Opening the Package : MSL1

REICERLVHTILEDRRERIEERALENTTSL,

*Do not use a desiccant such as silica gel for storage.

REMEULORBICESNGERE. ERFETXP TOREEHELET .

*For long—term storage of one year or more, storage in a nitrogen atmosphere is recommended.

ABAE —ROBIHBFICEASNIFEZERILTVET,
ERES. REKE. MZE - FTHAKS. [T ORIEES. REHEESIED
HIECBER RN, BEEFLIREZROT . £ K- MEGEANERGES
REFTENBEFRSNIIIGBO TERIMEEMEERSNSIARICTEADEH R,
ERICHAESBOFTTERVEHLE TS,

*This sensor is intended to be used for general electrical equipment.
For any other uses falling into the following category, please contact to our company in advance.
Any uses in applications demanding extremely—high reliability such that failure or malfunction of
medical equipment, safety device, aviation and space instrument, nuclear control equipment,
combustion control apparatus, etc. is normally feared to cause serious damage to human life,

body, property, etc., regardless direct or indirect.
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FLERORIEARUNTOSELGRZR SN - EEMEET ORBTOIFERICERL T,
ERCHEMABELSEOETERAVAELE VWM. BERBFTHILESEOHR
T TNV =L T, REM KR EIT TS,

*For use in equipment that requires a high degree of safety and reliability other than the prohibited
uses above, please contact our sales representative in advance. Alternatively, please design safety

measures after sufficiently confirming compatibility by yourself.

AUGEEEMAROCTOFORMESMWFH BN TE—UFERLLEVTTSLY,
T &RRHICENAODAR-BEMTEASNAEENOHLEAN -HR-BAFA~L
AEGE-YMHIBLBVLTT L,

*Do not use this product for military purposes or anti—social activities such as terrorism.
Also, please do not supply this product to corporations, organizations, individuals, etc.

who may end up using it for such purposes.

‘BN OEHEEERICKYRFSA TO DR RO ICERLTIK, RiEREEFD L.,
BERICTRDEGHA - FHREFEMOTTSIL,

When exporting products that are regulated by domestic and foreign export—related laws and regulations,

please comply with the laws and regulations and take necessary permission and procedures by yourself.

KAFRT TV r—>ar=a7 L L CTHSBELET,

*Please also refer to the attached application manual.
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12. ZDfh Others

- IRIEREE
AH S IR ROHSIES EE ST,
B TIEERIEKRRSH JV—REREIERLTEYET,

*Environment
This product is complying with EU RoHS.

In addition, it is based on “Hokuriku Electric Industry Co., Ltd. Green Procurement Guideline”.

AHGHOFEAICKEL. BREN-BROZMAOLT. HEORBNEISECIHEICHLTERELHLES,
BEROT T r—Lav et - R AR, FERB. TOMHLP LR EM - X2 T-RH©
tDEEADEEIZEHT HREFEFHRICTITOTEEN, T, IEREEFEEFHRNESILDELFET,

*When using this product, regardless of whether it is accidental or consequential, we will not be responsible
for any problems caused by the product or circuit. Customers are responsible for demonstrating compliance
with customer application design, verification, testing, various standards, safety, security, regulations,

and other matters. In addition, the customer shall bear the same responsibility.

ARBROREHER. FHEBAERICIYREELEBEFICOEELTI,
BixEnBEFEZALDNRETS,

*We are not responsible for any damage caused by use beyond the specified range and

conditions of this specification.
ARERRICERBAELIIGEIE. NAHED LERICH-5EDELET,

=If any doubt arise on this specification, both parties shall make efforts to solve it upon

mutual discussion.
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