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HSU-CHU-42A-HC

1. EFAEEE Application
AEHZEILEE-BELLYTHSU-CHU-42A-HCJIZDWWCEAT %,
This specifications shall be applied to the temperature = humidity sensor THSU-CHU-42A-HC .

2. i\ iz~ R U FEES| Outside Dimensions and Terminal Layout

7.3%x89

30 1.6=%02
3

© % Unit : mm

7305 |

05

11.25+05

il

V15— mUTY 7 (Lo RRILE)

3mm X 6mm x 3E T

No Pattern Area(The silk notation is possible)
3 mm X 6 mm X 3 Points

Yl rss—omLTy7 (VLS RBIF)
3mm X 3mm X 4E
3mm X 4mm x 1@

No Pattern Area(The silk notation is possible)
3 mm X 3 mm X 4 Points
3mm X 4 mm X 1 Point

i FECE Terminal Layout
No.| &85 Symbol Z ¥R Name
1 Vce BiRimF Power Source Terminal
2 SCL 126~ 10v% 12C Clock
3 SDA 12CT—%4 12C Data
4 Vss GNDiIfiF Ground Terminal
HBamEs 2R E R O Rk
Parts No. Name Material and Specification
TSR
- +
@ Printed Gircuit CEM=S /1.650.2mnt
® mEEE Y BHEEE Y (HSU-CHM-04A)
Humidity Sensor Capacitance Humidity Sensor (HSU-CHM-04A)
® eSS FyFarToY / FITER / T4 —F
Mounted Parts Chip Capacitor / Chip Resistor / Diode
@ aARIH JSTH# S4B-PH-K-S (B/4E2/2mmEYF) $87')—
Connector Manufactured by JST S4B-PH-K-S (White/4pins/2mm pitch) Pb free
® AN—T—2 PBT

Cover Case

Ea—=v—)L
Moisture—Proof Material

I7759 %8 1B51NS or AB5INSLU
Manufactured by ARBROWN 1B51NS or 1B51NSLU

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-42A-HC

3. EARNE$E#RBE Basic Outside Connection Diagram
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HSU-CHU-42A-HC

Vec (DCAA)
(DC Input)

ZEILER

SCL (12c&0v%)
(12C Clock)

E

4.7kQ {
.

Stabilized Power Supply

SDA (12CF7—4%)
(I12C Data)

4.7kQ f

MAIN SYSTEM
(RAa%)

GND

<HSU-CHU-42A-HCHEp#5#RX> <HSU-CHU-42A-HC Internal Connection Diagram>

C

ARA
Wh

o

1 CE SCL| 6 2
e _i
HSU-CHM-04A

CN1

CElfFIFVecimF EiEHL THYET DT,
ERBEFDIKRELLG>TULET,

Because it is connected to the Vcc terminal,
the CE terminal becomes the regular

communication wait state.

TIWTYTERATKQIEISEETT , 8B RHDACHEEFH R T IEMEFEELTTILY,
Pulling up resistance 4.7k Q is a reference level.
Please choose a resistance level to satisfy AC properties of Clause 8.3 mention.

4 W EKTEMH Absolute Maximum Ratings

1H H E & B & =
Item Ratings Unit Remarks
(7R R e )
Storage Temperature Range 25~85 C
BERELX 02~ HEBREE -
Voltage Range (Vece) 0.3~7.0 \% Recommended Voltage Range 1.62~5.50V

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-42A-HC

5. BRI MEE Electrical Characteristics

5-1. BEBRHYEM Humidity Detection Characteristics
L EE S - VCC=1.62~55V , VSS=0V , Ta=—20~85°C
Unless otherwise specified : VCC=1.62~5.5V , VSS=0V , Ta=-20~85°C

IHH & & BASL
Item Conditions Value Unit
A&
B 7E &6 _ 0~100 %RH
Measurement Range
e X =i
5E“E*§E(E¢§%) Standard +2 %RH
Measurement Accuracy —
(Tolerance) S PN B5-1. B8 | o0
Max Cf. Figh—1
A
7 ARRE 10bit data 0.1 %RH
Resolution
=]
ERTUA 5~ 45°C /0~ 100%RH +1 %RH
Hysteresis
IERE %2 T 63%EE : s
Response Time Reach 7 63%

5-2. BERBRHY Temperature Detection Characteristics
L EE S - VCC=1.62~55V , VSS=0V , Ta=—20~85°C
Unless otherwise specified : VCC=1.62~5.5V , VSS=0V , Ta=—20~85°C

HH & & ==X iy2
Item Conditions Value Unit
B 7 i _ —90~ o
Measurement Range 20~85 c
RS ()X o ims
Measurement Accuracy 5~60C 1= +0.3 °C
Standard
(Tolerance)
ZNG7 Bk
7 AR RE -20~85°C  (11bit data) 0.1 °c
Resolution

X1 ERDAICHTHELERE 0 TRELTVET, HEBERSIV A COREMEREHFBEZIIOVTE. RABEAOLEZD
95%M+20 DEERNICINES(0 ZERE)ELEZET,

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 RTYTEALITR L TE3%ZEAL T HE TOHRERE(25°C/FRR1.0m/s)EEELTLVET,

It is defined as the time (25°C & airflow 1.0m/s) until 63% change with step change.

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-42A-HC
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K3 AN O O O I
ﬁé s | : | : . : | . —_— RENRE
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X5-1. *EE R EFEEHFRE25C)

Figure 5-1. Relative Humidity Measurement Accuracy Tolerance (25°C)
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X5-2. ;R EEF(0~80°C)ZHITHHEXBEEDRAERE
Figure 5-2. Measurement Accuracy of Relative Humidity in the Temperature Range (0~80°C)
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® 06 : f : | ; ; : ; A H : ; : Maximum Tolerance
5 : : : : : : : : : : 5 S

® I A R I A T ; 5 EERRE

o +04 - - e : . : . :

g Standard Tolerance
[}

'—

-30 -20 -10 0 10 20 30 40 50 60 70 80 90 100
EE [C]
Temperature
H5-3. REREHEE
Figure 5—3. Temperature measurement tolerance
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HSU-CHU-42A-HC

5-3. ;8&E Current Consumption
R EE S - VCC=1.62~55V , VSS=0V , Ta=0~60°C

Unless otherwise specified : VCC=1.62~5.5V , VSS=0V , Ta=0~60°C

e e vin | Tvo | Max | BEE
Item Conditions yp Unit
EHEMEER BERH:1El/s BEKRYH 1E/s
Average Operating Humidity Detection : 1 Time for 1 Second 150 300 UA
Current Temperature Detection : 1 Time for 1 Second
5-4. A AiHF4E Input Output Terminal Characteristic
R EH S - VCC=1.62~55V, VSS=0V , Ta=—25~85°C
Unless otherwise specified : VCC=1.62~5.5V , VSS=0V , Ta=—25~85°C
A s e vin | Tvo | wax | EBEE
Item Sign Conditions yp Unit
SLRNILAKERE % & ifF:SCL, SDA
High Level Input Voltage VH Target Terminal : SCL , SDA 0.7Vee Vee v
BLRILAAEE ¥ & ifF: SCL , SDA
Low Level Input Voltage VIL Target Terminal : SCL , SDA Vss 0.3Vec v
. . VOL = 0.1VCC
Q s
Low‘%;;g’lf ﬁ%ﬁ:}ent 1oL W E T SCL , SDA 05 mA
P Target Terminal : SCL , SDA
. . Ui )L = Vce
ImF)—IEiR1 IL1 Terminal Voltage = Vcc 1 : LA
Terminal Leek Current 1 ¥ &RiiiF:SCL , SDA
Target Terminal : SCL . SDA
inFEE = 0V
WY —IER2 L2 Terminal Voltage = OV 1 : LA
Terminal Leek Current 2 ® & iHF:SCL, SDA
Target Terminal : SCL , SDA

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-42A-HC

6. (EFEMSER{LHR Reliability Test Specification

EH 5 5 B A R
Item Conditions Test time
=RRE °
High Temperature 8°C 1,000hr
=]
EimE -25°C 1,000hr
Low Temperature
SRR
High Temperature, 60°C/90%RH 1,000hr
High Humidity
BEE -2585°C  £-30min 200414 )L
Heat Shock -2585°C Each 30 min 200 cycle
BREXME HBMi%: £1000V MMi% : 200V 2[E]
ESD Resistance HBM Method: =1000V MM Method: =200V 2 Times

XEHE IR B - ¥ E A E LRERE

* Evaluation item and criteria shall be specified separately.

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-42A-HC

7. B#BESRBA Functional Description

7-1.

BIS L

7-1. Serial Communication Interface

REGIT BEAR2—TTAAEL T, 12C>nter-Integrated Circuit)ZFHFD,

This product has 12C (Inter-Integrated Circuit) as a communication interface.

7-1-1. RCEEAVF—T A RERTH

7-1-1. Basic Specification of [2C Communication Interface

KRB, [Philips 12C specification ver2.1]IZZ#EHLY 5,

This product is based on [Philips 12C specification ver2.1].

7KL R Address
Tbitf 7 bit address
AL—TF7KL X Slave Address
2CAL—T7RLRIE"111 11117(TFh) TH B,
12C slave address (SADR) is defined as “111 1111” (7Fh).

7-2. BIfEE—K
7-2. Operation Mode

KICOEMEE—FER T-1.ITRLET , RICIETERNBA SN YA ERSN-RIZ. LXaL—4&
FEIREBRAEELZRIEL. RV /NNAE—FIZFB1TLTI2C-BUSIZ&KBAR U FDZIEMNAREIZARYET,
[2C-BUSTOYURDZEICKY., BERY/FERE/MIEEE/BEEHWEEXTVET,

Table 7-1 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 [2C-BUS. By receiving 2C-BUS command, it performs temperature

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

= 7-1. BifEE—F
Table 7-1. Operation Mode
Ui FER E BHWEET OV I OEIEREE
B#EE—F Terminal Setup Operation State of Each Functional Block
. . 8 =
Operation TR iR _i_":f"*igj_ BEERH OTPAE!)
Mode CE Power Oscilla— tupre Capacitance OoTP [2C-BUS
Supply tion Detection Detection Memory
OB 0 =1k =1t =1k =1t =1k =31
Sleep Stop Stop Stop Stop Stop Stop
==
N 51k ik fEi i |EAHLEL g
1 . . Read—out .
Standby Operation | Operation Stop Stop Possible Operation

X1: BRFIHE—FOZSICIE. R)—TEHEEIHYEE A,

*1 : In case of power control mode, there is no sleep operation.

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-42A-HC

REAVINABFIERTHHEL O R 2% R 7-212RLET,

Table 7-2. shows control register used at standby.

& 7-2. HEIL O R4A
Table 7-2. Control Register

7RLR| Evk | Evh$ HaE & Efas] O EAH rw | Init
Address| Bit Bit name Function Value | Read-out Write—in '
D7-1 - Reserved - R 0
3F aih
00h | 0 Normal None
DO | RESET {?t vk Operation RW | 0
eset
1 _ )ty EIE
Reset action
B
BHEE—R e 1S
D7-6 | MANMODE | Temperature 00 JE%EM’F:E ) R/W 00
. Normal Operation Mode
and Humidity
Detection Mode
EHEIELZL
000 :
No Averaging Process
RERHE 001 IEFEHE—K
FHE—F 2 Times Average Mode
D5-3 | HAVE[2:0] Humidity - R/W 0
Detection Value| (14 A FEE—R
Average Mode 4 Times Average Mode
N 8ET 9 E—N
oih 8 Times Average Mode
BERGE | F (L AMEALL
FHE—F No Averaging Process
D2 TAVE Temperature - R/W 0
Detection Value 1 8[E T E—FK
Average Mode 8 Times Average Mode
D1 - Reserved - R 0
ik | B DL
etection
0 Standby Operation
mERERL State Stop
Temperature
DO MAN" | and Humidity BIEMES | mBveR | RV | O
Detection 1 Under Detection
Detection Operation
Operation Start
D7-1 - Reserved - R 0
o s I5—74L AHLARLY
;EF&F;EE@@ 0 NZ Er:)r 1—I:El,on:
- I5—254
Temperature _ I5—754
po ERR | and Humidity To—RE| LK WO
Detection 1 o Error g Error Flag
Error Flag ccurre Reset

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-42A-HC

ORESET:JtyhEifE (FFLX:00h Ewhk:DO0)

ICO)EYNETVET,
"1"EEAH ) Eyb
"0"EERAAH B

AL . Al RE
RESETL L RZIZ""#EEZ AL LT ICHEEIEN) Yy MREEIZHRYET,

@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.

OVMAN: EERHENE (PFLX:01h  Ewk:D0)
BELREOREFTVET,
"1"EEFAH . R BVERASR
AL  BRHEEMES
"0 EEAH : RHEBMEELE
SEAHL : IR EE

MANL O RBRI1Z"1" & EE AL TETHREBIE (MANMODEL P R R THRESNF-BE) BMThNhET,
BRHEBEPE MANL O R EREFLERITREEBEAR T 76L707I20)TENET,
BRHEMERIC MANL O RBIZ"0"ZEZ AT LEHEMENMELELET,

@MAN : Humidity Detection Operation (Address : 01h  bit : DO)
Detection of temperature and capacitance 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.

OTAVE: BERHBETYNE—R(FFLX:01h Ewk:D[2])

@ TAVE : Temperature Detection Value Average Mode (Address : 01h  bit : D[2])

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-42A-HC

OHAVE: BB EFHE—FFPRLX:01h
BESIUVREDHEEEITORISKEERLES, (K 7-3., & 7-4)

Ewk:D[5:3])

BEDEBREEBENITON, BEBECLICKBON-REEZFELELONERES IV
REORHELLTRHBRLDRAZICEMSNE T,

@HAVE : Capacitance Detection Value Average Mode (Address : 01h
They select number of temperature detection and capacitance selection. (Table 7-3., Table 7-4.)
Designated number of detection operation will be performed. Detection values of temperature and
capacitance acquired by every detection will be averaged and stored them in detection result register
as detection value of temperature and capacitance.

N=|
/«mm

& 7-3. RERHEOTHEIR

=1 —]

ax ;&

bit : D[5:3])

Table 7-3. Setting of Averaging Number for Temperature Detection Value

ENfEREI
U Number of Operation
0 1@ 1 Time
1 8] 8 Times

xR 74 RERHEDFHEIRERTE
Table 7-4. Setting of Averaging for Capacitance Detection Value

HAVE[2:0] Numb?ﬁ%fﬁraﬂon
0]1]0]0 1@ 1 Time
O[O0 1 2[E] 2 Times
0l 1]X 4[8] 4 Times
1 XX 8[E 8 Times

E-RELLITTFHUEIHERELERIZTONES,

For both temperature and capacitance, averaging process will be performed

before compensation operation.

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-42A-HC

OMANMODE ;B EZERHEFE—F(FKLX:01h  Ewhk:D[7:6])
MANL O R AAD"1"EZAHBFICETINIREEMEEBRLE T (X 7-5.),

@ MANMODE : Temperature and Humidity Detection Operation Mode (Address : 01h  bit : D[7:6])
This selects detection operation to be performed at the time of write “1” in MAN register. (Table 7-5.).

xR1-5. REREREEBEDOE—FETE
Table 7-5. Mode Setup of Temperature and Humidity Detection Operation
}EE—F FHiH
Mode of Operation Detail
| BERE—RERE AL AEALEEIRTTL).
BEEEE—F TARTOUENTET LIELRIVNAALIZRYET,
0 0 Normal Operation Perform in order of temperature detection —

Mode humidity detection — compensation processing,
Upon completion, return to standby.

MANMODE[1:0]

OERR:EEEEREIS—I73Y(FRLX:03h Ewhk:DO0)
Yo7 IIBHBERICIS—HAREL-CEXBRLET,
"1TEERAH C I5—755)tvbk
AL  IT—RE
"0"EEFAH i3
BAHL  c ITHL

KICTIE.,. BEREBFICEELRIRICKYRIBDOOD A B LR—ZAIVEARY
FHAAY A DA—N—TO—NREELBEICTIS—I5 N1 I2HRYETS,

@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 capacitance detection, error flag becomes “1” in this IC.

KAELDZRRFBEHMIZVIT7ENFRA, TT7—HERICEALDRZT"EZEEAAT
2)7LTTFELY,

* 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-42A-HC

7-3. B/ TI—4 2R
7-3. Start—up/Shut—-down Sequence

KICOIREN/ T — U RIECEIHF DR EICE>TRDZDDIGEIZHToNET,

CE#il| & : BRI AR, CElFDR ILIZE>TRIBDELE/EEEFIHT S,
B TR Il . CElFETINT YT THEICKY, BIRNVCC)DA /AT DHTERIED
=1/ EEEHIET D,

There are two cases of Start—up/Shut—down sequence on this IC, by setting of CE terminal.
CE control . After turning on power, toggle of CE terminal controls halt/operation of circuit.
Power control : By pull-up of CE terminal, ON/OFF of power supply (VCC)
controls halt/operation of circuit.

(1) CEHIfEIZ kB —Hr 2R
CEHIfHIZKAEE /LT —r 2V RAER 7-1.I1ZRLET,

(1) Sequence by CE Control
Figure 7-1. shows sart—up/shut—-down sequence by CE control.

I

VCC _L/
I

E .

I wvce

CE :
: ! |

oo o AN
! I [ 1
: l€<——>1 |

] I 3
CREY Y ) 1 tPOR
ES I .
IC Reset e > | € 1€

1 2EREFLE 1 I B B% Eh{F | 2ERRELE
: All Circuit Stops Circuit Operation All Gircuit Stops

7-1. BB T 2 —/7 > R (CEI )
Figure 7-1. Start-up/Shut—down Sequence (CE Control)

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-42A-

HC

(2) BIR&EIHIZKD—T R
BREIEHIIC LA EE)/ R T —TREH 1-212RLET,

(2) Sequence by Power Control
Figure 7-2. shows start—up/shut—down sequence by power control.

VCe | : N\
|
Swvee |
CE ' N\
| |
|
| |
| |
VDD : , I N\
|
| e—
| | I
tPOR
CREEI
Es '
IC Reset | | | [
> 1€ "
' I
meEE SEBEL
SEEFEL Circuit Operation All Circuit Stops

All Circuit Stops

7-2. BEVME T o —4 > R(E R
Figure 7-2. Start—up/Shut—-down Sequence (Power Control)

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-42A-HC

-4 RE/RERH—T VR
7-4. Capacitance/Temperature Detection Sequence

AICHBRERFUVBERHEKIZHTEIEELI/IT &R 7-3ITRLET,

Figure 7-3. shows operation timing during detection of temperature and capacitance in this IC.

« [ | | |
2 DESVT R HEON
Internal : E : Always—on E :
Regulator E ‘ H ' 1 H
wam | | L L\ JTUTUTARTATULUL || APLATEARIT U0
Oscillating——— = 1 1 E . i :
Circuit E E H HEEON ! ! !
| H2CEN _ i i
2C-BUS e of Eiff —I Always=on | BHER '
! wE ! : | gL :
Operation | | 1 : | B :
Command| | 1 i Read-out Command| of i
REEFRHERE i 1 RERH(1E/SENSRR) ! Detection Result '
BLU : : EERHIE/2E/4E/8EH5BIR) ! ! :
HEEH DR E Temp:erature Detection (It Hllooses from 1 time ana:i 8 time | H
Temperature Detector Circuit ! ! Capacity detelction ! : E
and Capacity Detector Gircuit H (It chooses from 1 time,2 times, !
HIE B E O E 4 times and 8(tjmes) EE !
Correction : : 1 L T
Operation Circuit E 1 L i
AERTSY ' J Qperatioh !
The Flag ' i : — |- :
during Measurement ! ! tMEAS 5 ' 1
' ‘ (DR TR D OMERE | omusR
- . HAHL
Humidity Output Data Correction Read—out of
Temperature Output Data Operation

Detection Result

-3 AE/REREY—7TUR
Figure 7-3. Capacitance / Temperature Detection Sequence

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-42A-HC

[2C-BUSOYURZ L RER, BEERE/ FERE/MEER/ RHBRDHEALHLET.
3IDDATYTNHYET,

After [2C-BUS command waiting state, there are 3 steps of temperature detection/
capacitance detection/compensation operation/read—out of detection result.

() BERE/SERE
12C-BUSOYURFOARIZIELT., BERE/BREREISTHNRET,
Fr 2CLPRAIZKY RERHEH S SVUBRERBRIBODERELTTIEMNTE.
BERH(X1E/8E., REHRH (X1E/2E/4E]/8E M SERTEETT .

(1) Temperature Detection / Capacitance Detection
Temperature detection/Capacitance detection is performed according to contents of
[2C-BUS command.
Moreover, I2C register can set up number of detecting temperature and capacitance. Temperature
detection can select from 1/8 times. Capacitance detection can select from 1/2/4/8 times.

(2 BERE
BEREFER. SERBERBLUOTPARYICERBINFHE/TA—FERL.
BEE-EEBOHEEENMTDONAET,
BRUE-EEO—EOBENTET I 5L REPTISTNIVTENET,

(2) Compensation Operation
Compensation of temperature and humidity values will be performed using detection
result of temperature and capacitance and compensation parameter recorded in OTP memory.
Upon completion of performing detection/operation, detecting flag will be cleared.

XEEREEKICSENERSN-5HE. RBERHEROFYEZANT
AIEEENTHOIET,

KB EREEIHKIC2E/4E/8EMNRRENI-GE . RERERROTHEZANT
HIEEENTHONET,

* 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 capacitance detection, compensation operation

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

(3) ImHKERFEAHL
12C-BUSOYRA—ISRHEMED SV 2HEREL. REBIMENTE T I H5DEHFEFET,
BREFEORTHR. HEEERNDEESLUVRENREKREDL, HIEEERDEED
BEFRAHTIENTEET,

(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 capacitance after compensation can be read.

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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HSU-CHU-42A-HC

7-5. B E - REEREN

7-5. Humidity* Temperature Arithmetic Expression

mEEER

Humidity Arithmetic Expression

100
RH =~ % RH ¢

(0~100%RH)

RH o ICTREH 17 —% (10bittH 77)
RH o : IC Humidity Output Data (10 bit)

KA. LORET VTSR

RH;; = 7RL R04H, 05HDT—% (000h~3FFh) 10 E#L 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.

mEEER

Temperature Arithmetic Expression

T=[T,—-(2° - 5—51)] x0.1  (-30~100°C)

Tic: ICREHAT—5 (11bitH 1)
T 1o : ICTemperature Output Data (11 bit)

KR LORETY TSR

Tie = PRLR06H, 0THDT—% (000h~T7FFh) Z 10 (-l 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.

= 7-6. B H 145
Table 7-6. Example of Humidity Output

ANGAAHE [o
RHic | RHI%RH] R::jsoﬁﬁ;?[f’\/::}-ﬂ
0 0.0
512 50.0 0.1
1023 100.0

& 7-7. REH A5
Table 7-7. Example of Temperature Output

ZN\N&7 LB [O
To | ey | 2EELEL
474 -30.0
1024 25.0 0.1
1624 85.0

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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<H AR >
1. AL—=T 7KL R%E"TF" (2 vk
2. 7RL R01h1ZM01h 1% Write (18 HH EhEBRLR)
3. 7L R01h DOMOIT/EHETEHARAH BRHFTE T HFH)
4. 7KL R03h D0%ReadlL TDO=0TH D LEHER (%1)
5. 7KL R04h, 05hDT—%%Read GRET—FHAHAH)
6. 7KL R06h, 07ThMDT—%%Read CRET—FHAHAH)

(X1) D0 =1DBEIFXTS5—TT, PRLROWDDOIZ1ZEZAATS—H)7T)
2BMSEEEZPYELTTEL,

{Measurement Example>
1. Slave address is set to “7F".
2. The address 01h “01h” Write (detection operation start)
3. It reads until address 01h DO turns into 0 (waiting for the completion of detection).
4. Address 03h DO is Read and it checks that it is D0=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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FR1-1. LORET YT
Attached Chart 1-1. Register Map
VAT LHIEHL DO RS

System Control Register

FRLR] Evb | Evbg e [ mml | #w2a | oo o
Address| Bit Bit Name Function Value | Read-out Write—in '
D7-1 - Reserved - R 0
SF ain
BEIER gL
00h : 0 Normal None
DO | RESET {?t vk Operation RW | 0
eset
1 _ )ty EIE
Reset Action
0 BEBEE—F
. . Normal Operation Mode
m R E - -
BREE—F BERHEIEE—F
Temperature 10 Temperature Detect
D7-6 | MANMODE and Humidity Operation Mode R/W 00
Detection ..-..E. N
Mode REREIMEETE—F
11 Capacity Detect
Operation Mode
FHLMELL
000 :
No Averaging Process
MERME 2@ FYE—R
FHE—F 2 Times Average Mode
D5-3 | HAVE[2:0] Humidity - R/W 0
Detection Value| (14 AEFHE—F
oih Average Mode 4 Times Average Mode
" 8EIFEHE—F
8 Times Average Mode
BERGE | F (L AMEALL
FHE—F No Averaging Process
D2 TAVE Temperature - R/W 0
Detection Value 1 8[EFHE—k
Average Mode 8 Times Average Mode
D1 - Reserved - R 0
IR | BEHEMEEL
0 Standby Detection
BERERH State Operation Stop
Temperature
DO MAN - R/W 0
and Humidity BRHEEMES L
Detection Under *ﬁHjEM’EEﬁyn
1 D . Detection
etection .
0 . Operation Start
peration

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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fFR1-2. LORET YT
Attached Chart 1-2. Register Map
VAT LHIEHL DO RS

System Control Register

7ELR| Evk | Evk4£ e & L EiAFH
Address| Bit Bit Name Function Value | Read—out Write—in

D7-1 - Reserved - R 0

. . I5—7%4 A
mEEEgL | o | L7oov| PR

= s No Error None
I5—35%

03h Temperature 5 =5
= =227
Do ERR and Humidity I5—HE Utk
Detection 1 Error Error Flag
Error Flag Occurred Reset

R/W Init.

R/W 0

EERHER
(FHIEEER)
Humidity
Detection Result
(After Correction
Operation)

D7-2 - Reserved - | R X

EERBER
o5h (FHIEEER)
_ . Humidity
D1-0 HC[9:8] Detection Result
(After Correction
Operation)

mERHER
(HEER®R)
Temperature
Detection Result
(After Correction
Operation)

D7-3 - Reserved - R 0

EERHER
o7 (fHEEER)
_ . Temperature
D2-0 TCL10:8] Detection Result
(After Correction
Operation)

04h D7-0 HC[7:0] 000h—3FFh R X

06h D7-0 TC[7:0] 000h—7FFh R X

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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8. BEERAMZIY Fy—bF Communication Timing Chart
8-1. T—RERAAEF
8-1. At Data Writing
KICOL D RANT—REEZTALHEE. B 8-1ITRENLSFIETEZTAAZTITVET,

Data writing in the register of this IC is done by the procedure shown in 8-1.

8-1.12C-BUS T—4ZE=AHFIE
Figure 8—1. [2C-BUS Data Write—in Procedure

DRCYRB—T NAAMBRE—bAVT4LaVERITLET,

(RE—bALT4av(E, SCL AA"H  DIREETSDA #"H Mo L ICELSB BT ETHRITTEEY)

QI2CRRA—T NAZAMBAL—TFRLAE L UWrite E—FBIREZEELET
(1~TEYREMNAL—T7RL AT, 8EVRBIZ 0" &2 ET D ETWrite E—FASEIRTEEY)

RRCYRA—T NARDSLRICOL D AATRLRAEEEFELET,

@DI2CRRE—T NAAMWLEERAHT —HEEELET,
BHROEEAHT I EFELTEETAHILT LOREITRLRE 1T DEMSE LA
T—REEZRALIENTAEETT .

OETHEZFAAT—IEFEERT LIS 2CRRA—T NAZAMNBRM TV T3V ERTLET,
(RbyZTar T4 avlE, SCLAVH MIREET SDA "L "H [CE LS B HIETRITTEED)

(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.)

(2 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.

® 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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8-2. T—AGHLIF
8-2. At Data Read—out
KICOLP RN T —A%HAHETHEEIL, B 8-2 I RENAFIETHRELEZITLET,

Data read—out from the register of this IC is done by the procedure shown in 8-2.

> Yo oYY\

8-2.12C-BUS T—4&AH LFIE
Figure 8—2. [2C-BUS Data Read—out Procedure

DRCYRB—T NAAMBRE—bAVT4LaVERITLET,
QI2CRRA—T NAZAMBAL—TFRLRAE L UWrite E—FBIREZEELET
RRCYRA—T NARDSLRICOL D AATRLRAEEEFELET,
@RCYRE—TNAZANDE—TYRRE—rIAV T3V EFETLET,
(RITAHEIE RF—baT12avDRTAHZEERELTT,)
GRCYRA—TNAANLBEAL—TT7FLAE LY ReadE—FREREEELET
BEYRBIZ"1"%1E{E T HZETReadE—RAEIRTEET )
@®RCTYRA—TNARIE. QTHEELIZLORETRLAND T—2&HAHLET,
BHREOT—F5mAHHLEEKL TITITET, LORITRLREIT DEMESE LS
T—REFRAHTEMNTTRETT,
f=1=L. Efia A H L OE I Y RE—DIEEELTACKZEARICANIRL
REOT—AFEAHLEITILIEEELTNACKE RICANRL TZELY,
DETOHRAHELITET LIzE RCYRI—T NAZANS RN T AV T42aVvERKTLET,
(D 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.)
® I12C master device reads out data from register address designated at (3.
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.
(D After the completion of all read—out, I12C master device releases stop condition.
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8-3. ACHH4
8-3. AC Characteristic

WL EEE - VCC=1.62~55V , VSS=0V , CP=0.1 u F(typ{&) , Ta=—25~85°C

Unless otherwise specified

: VCC=1.62~5.5V , VSS=0V , CP=0.1 y F(typ) , Ta=—25~85°C

IHHE

Item

k=1
Symbol

5
Conditions

Min

Typ

Max

Bifg
Unit

BEREEZEL
VCC Fluction

tsl

tsl=tVCC/VCC
X7-1, 7258
Cf. Figure 7-1 , 7-2

10

2000

us/\V

IND—F )y MEBREFE
Power—on Reset
Release Time

tPOR

X7-1, @7-25 8
Cf. Figure 7-1, 7-2

ms

2Cav U REFEHRE
[2C Command Wait Time

tI2CEN

X7-35:08
Cf. Figure 7-3

20

ms

m /B ER R
Temperature / Capacitance
Detection Time

tMEAS

mEEREE 1
Temperature
Detection : 1 Time
RERH 1E]
Capacitance
Detection: 1 Time
Cr =Cm = 3pF
n = 18000

14

ms

SCLY A9 JLEFFHE
SCL Cycle Time

tSCL

2.5

SCL Low/ N JL ARG
SCL Low Pulse Width

tLOW

1.3

SCL Highs V)L X1ig
SCL High Pulse Width

tHIGH

0.6

SDA , SCLiL kYRR
SDA , SCL Rise Time

tr

300

ns

SDA , SCLiL FYRFRE
SDA , SCL Fall Time

tf

300

ns

JE—TYRRA—FIVT1aY
R— LR B
Repeated Start
Condition Hold Time

tHD:STA

0.6

JE—TYRRF—FaVT12aY
tyb 7y TR
Repeated Start

Condition Setup Time

tSU:STA

0.6

AbyFTarTaiay
tyb 7T ERR
Stop Condition Setup Time

tSU:STO

0.6

T —27R— )L R
Data Hold Time

tHD :DAT

ns

T—Ay TV TR
Data Setup Time

tSU:DAT

100

ns

INR D) —RE[E
Bus Free Time

tBUF

1.3
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ti tBuUF
Jroo L SuDAT
SDAn Fooxi - [ RV ! I 7 L
tHD:DAT,) |, \ tsu:sTA '.l. tsu:sTo
St Lt P 1 tHiGH || tHD:sTA ||
A T A & W T
sctn g a SR NN o ol |s|\-
tHo:sTA | | tLow —
S E—Fw FAZ—FarT 3>
LA b n Rk i Y sy aHA2Ib P: Abw 7373y
No.1 Clock Cycle No.9 Clock Cycle S : Start Condition

Sr : Repeated Start Condition
P : Stop Condition

8-3. ACHM A1 E
Figure 8—3. AC Characteristic Timing Chart
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9. FEEIE Notes

XEEHMIZDOWTIE, QIR 7 TV — 3R - aFIVEHSBEENET,

*For details, refer to the separate application manual.

AHGIE)TO—FBHOARIGEZO>TEYET . FEMFICRLEL T, Bt THEFEZE D L
EHORTEEHENELES,

*This sensor can apply only reflow solder. Please set soldering condition after checking

FA O AR

Apertur

at user side when soldering.

RS, — RO EFRREGELY . REEEASERESIC
SHTADOKAOBAHYET DT, LEMEICKDFTEDOEE ) \
ZHOTVRETT, .
BOAEADEER- 75V IR - BYMEDHBEPFXEFTERD
BELGEYETOTHEE TS,

*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.

Attachment of moisture—proof agent, flux, foreign matter etc. to the aperture, scratches

cause defects, so please be careful.

HERLEICI O THIRSNABNAAHYET DT, HAmDEIRLIZERL T,
HEALERKRICHDCEEEEEITHRESBLELES.

Electrostatic may fear destroying this sensor. When handling,

please give extra care to take measure against ESD.
EEFIXERALLEVTTEN, HREICESZEZ RIFTAEEELADYET,
*Please don't wash the sensor, there is a case that it affects to its performance.

A IR RERETH L TR YEE A,
BEOMSHRNEMICHRESN-5E . HRICEEZRETHEAHYET,

*This sensor is not designed as radiation—proof. If excessive radiation hits to this product,

there is a case that it affects to its performance.

HOKURIKU ELECTRIC INDUSTRY CO.,LTD.
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BREUEKKERER ., BREBTR, RILKRTRF)ICRE LA MNDE,
MREICEEZEERITTAREMELHYET,

If this product touches corrosive gas (organic solvent, sulfurous acid gas, hydrogen sulfide gas, etc.),
it may have a bad influence on performance.

T BERMEARESYANOBRZRE. AIHEHDLETIBLESHYET .
CNIFRERVEER T EE R OHIE TOERAREICLERSNET,

In addition, exposure to volatile organic compounds (whether liquid or vapor) must be avoided.

This applies not only to storage and production, but also to the transport and market use environment.

ARG, —ROESHBIERASNLSIEEERILTHETS,

ERWES. TEEE. ME - FTHEHRKS. RFAHIEES . REHEHRSIFORECBERRM,
EEFEIEEEREOT . £, BE BEGEANERGRELRREITENEEFHEIND LG

BOTEMEEMEZERSNIARICTHEADEH ST, FANCEMELEOFTTEREVEHOE 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.

10. ZDft Others
ARERICEELNELHE X, NARED LFRICY=52EDELET,

*If any doubt arise on this specification, both parties shall make efforts to solve
it upon mutual discussion.

- ARE S (X, FR ANNEX RoHS IESIZ#ELEALTEYET,

* This product conforms to Europe ANNEX RoHS directive.
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