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ORI O ZEEHEFIROIARDEENTOETOT, B BWITIE RS THEEELS &3,
AEAREONEZBALIC BB THR L2V X ) BRWHR L BT £,
These specification sheets include materials protected under copyright of Sharp Corporation ("Sharp").
Please handle with great cares and do not reproduce or cause anyone to reproduce them without Sharp's consent.

OARBL LD T AICER U CIIARBHTEBEC R O M i R ER . € OO SO Lok g FmE
BLOLTOEERZETREOET,
7B, AMARETLROM FRER . £ OO ISR Lo RIS 2 b L 72 AR 0
B, HOWIE, DLTOEERZ @ L2 AR SO HITER T 2#EFICB L T, iz oBzAan
A,
When using this Sharp product, please observe the absolute maximum ratings, other conditions and instructions
for use described in the specification sheets, as well as the precautions mentioned below.
Sharp assumes no responsibility for any damages resulting from use of the product which does not comply
with absolute maximum ratings, other conditions and instructions for use included in the specification sheets,
and the precautions mentioned below.

(JEE ) (Precautions)

OBFRPAAEEONFICESE, oV 2 ur| IRHAESLER SN L5E, AR EE,
(LA TORIE T, BEMKOBEEIZB W CEOGHRILO A E L2 THEETHE £9 & 9 BEVE L
7

In making catalogue or instruction manual based on the specification sheets, please verify the validity

of the catalogue or instruction manuals after assembling Sharp products in customer's products
at the responsibility of customer.

OARTFR & UTTRRROMA@IER T 2 B TG S h iz (i T,

This Sharp product is designed for use in the following application areas ;

e R—VF A a—H < O AKEZE - EEHS R - FHAKE SR
- TAER%s « AVEESE - A

« Computers * OA equipment -+ Telecommunication equipment (Terminal) * Measuring equipment
+ Tooling machines * Audio visual equipment * Home appliances

B, EROMRTH-> THL@ELIOIREROBSIELET 2T, TS T HEER
TSPV E T,
If the use of the Sharp product in the above application areas is for equipment listed in paragraphs (3) or (4),
please be sure to observe the precautions given in those respective paragraphs.

OHRE - IHEFEICBWOTEVMEEME - ZEMPSLEE S D FTRROHRICARGZEN S 55813,
I D DR OEFNR JOL MR O 7010, BEROBEEICBW TR AO 7 = —Lk—7
RECTLRRGTOME 2 U 2%, VAT b - BE B O L BRGNS TR TH 72 | TARRE,
TEERAT &,

Appropriate measures, such as fail-safe design and redundant design considering the safety design of
the overall system and equipment, should be taken to ensure reliability and safety when Sharp product
is used for equipment in responsibility of customer which demands high reliability and safety in
function and precision, such as ;

CEREHEAR (LZEK. SEL AEhESE) Ofl L S eI b=y b

- AZIEAE B © A AP T - BN E - B RYE F
* Transportation control and safety equipment (aircraft, train, automobile etc.)
* Traffic signals < Gas leakage sensor breakers < Rescue and security equipment
* Other safety equipment

@OARMITRAR L LTREFSNTBY, BdEH - MEEICOVWTHRAME LTOBEHEL L TBY £,
BERE - MR IZR W T TRVMEREME - ZRMRNEE L SN TOHBITIZITERIC 25720 T
TEw,

Sharp product is designed for consumer goods and controlled as consumer goods in production and quality.

Please do not use this product for equipment which require extremely high reliability and safety in
function and precision, such as ;

- THTE RS - EfERE [ERiR] « JEF AR - A
* Space equipment * Telecommunication equipment (for trunk lines)
* Nuclear power control equipment * Medical equipment

@LFED., @. @, @OWTIITEL YT 28RO H 2 %E T EHITEE N £ T IRV E T,
Please contact and consult with a Sharp sales representative if there are any question regarding
interpretation of the above four paragraphs.
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O EFHIZ DT (Disclaimer)
B O SERGESIIZ, M 1 ERE LET QUHEOREIZ6 7 AL LET), ZOMICHEE
LIEAREAIZOWT, T ofR, ARGORIE EORE &HB LCRHT, B GEUT258).
REMLZFHMA, FLIELSEOBERZE L ET,
ZRLSDOFIZHONTIE, WHEHHH#ED 9 AR ERESHETIHE £7,
The warranty period for Sharp product is one (1) year (or six (6) months in case of generalized product) after shipment.
During the period, if there are any products problem, Sharp will repair (if applicable), replace or refund.
Except the above, both parties will discuss to cope with the problems.

o E PRI RSB R O R B AT o T, ST RICE S S BEARBX S 2 UHIC L, RO
T%uE G2 FRE LZE 2RSS TIHE £7,
The failed Sharp product after the above one (1) year period will be coped with by Sharp, provided
that both parties shall discuss and determine on sharing responsibility based on the analysis
results thereof subject to the above scope of warranty.

Z 2TV IO RERIE, A E 7T SRR BRDRGEICIR D & D T, A G ORI D
AT HHEEFRPETHS DO L LET,
The warranty described herein is only for Sharp product itself which are purchased by or delivered to
customer. Damages arising from Sharp product malfunction or failure shall be excepted.

W, AR O#ES LOHEIZOWTUTONER, €OREADRNLDO L LET,
Sharp will not be responsible for the Sharp product due to the malfunction or failures thereof
which are caused by:

O HRIFEREEEIZ IS T DAL T ORERHIC LD B D,
@ #E, Wk, BHRWARICE S b0,
@ ABEICEE, FIITHY AT EERICERT 5 b0,
@ ﬁ%%uﬁ'a@/\ﬁfﬁ B - WEFIZL Db D,
® #EAfTT THEAHIC LD H O,
© RIHMAE, KK, KEFEIT, ZNICETLIHFEICL D B0,
@ REEE, REENE, EESMIERICER T2 b0,
® FrgkeBREE (T, EHIK, RRHERE) ICERT b0,
@ B ERHIEAL SN TOWHIRCIE T RT 2 2 E A RARAHBICERT 5 H O,
Zofh, B BIREEHCE ENRWE DITERT 5 6 0,
(1) storage keep trouble during the inventory in the marketing channel.
(2) intentional act, negligence or wrong/poor handling.
(3) equipment which Sharp products are connected to or mounted in.
(4) disassembling, reforming or changing Sharp products.
(5) installation problem.
(6) act of God or other disaster (natural disaster, fire, flood, etc.)
(7) external factors (abnormal voltage, abnormal electromagnetic wave, fire, etc.)
(8) special environment (factory, coastal areas, hot spring area, etc.)
(9) phenomenon which cannot be foreseen based on the practical technologies at the time of shipment.
(10) the factors not included in the product specification sheet.

OABLIZOE ZTAWRERH Y £ L O FANIHARERD E TIOEKAES T &) BBHWELET,

Please contact and consult with a Sharp sales representative for any questions about Sharp product.
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GP2Y1040AUOQF fIkEE
GP2Y1040AUOQF Specification

. AP
Application

AREEHEEIL, GP2Y 104 0AUOF OHEROREIZOWCHEHT 2,
This specification applies to the outline and characteristics of Model No. GP2Y1040AUOQF (Dust sensor).

O |

Outline

GRS CY15513i02 2X%,
Refer to the attached drawing No.CY15513i02

. TERE KO BIHRIZ K D,

Ratings and characteristics Refer to the attached sheet, Page 9~24.
R o M BRI L D,

Reliability Refer to the attached sheet, Page 25.
. TR AR BRI K %,

Outgoing inspection Refer to the attached sheet, Page 26.
.l R FIE

Supplements

6 —1 AV JEMIEEOAE
Presence of ozone-depleting substance

AREGIZII TR EE S AL TR ¥ A,
This product shall not contain the following materials.

c AT RS TRICBW T TR FWEEZEHN L T £ A,
Also, the following materials shall not be used in the production process
for this product.

- B R : CFCs, ~m v, (LR FE, 1-1-1 Y 7z X
(AF N7 aariLh)
Materials for ODS : CFCs, Halon, Carbon tetrachloride,
1.1.1-Trichloroethane (Methylchloroform)

6—2 ARESIIIFERERERA : PBB, PBDEZ UL THY £HA,
Specified brominated flame retardants (PBB and PBDE) are not used
in this device at all.

6—-3 BIWERE:22. 15g (B&H)
Product mass : Approx. 22.15g (Ref.)

6 —4 EIRER BIRIC L D,
Packaging specification : Refer to the attached sheet, Page 27-28.

6 —5 JfpEE : #[E (Country of origin : China)
HEPET Y - BRVERR AR A R/AF] (Production site : Zhuhai Ensei Electronics Co., Ltd.)
fEFT (Address) : Xipu Village, Bingfangshan, No.8, jingan Town,
Doumen District Zhuhai, Guangdong, China
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6 —6 FREHHXISIZONT

Compliance with each regulation

6. 6. 1 ASHEFEIL RoHS F54

GP2Y1040AUOF

Reference

(2011/65/EU) e " FE B S ZFEATH64 (BU) 2015/863 (214 L TV E T,

This product complies with EU RoHS Directive (2011/65/EU) and Commission Delegated

Directive (EU)2015/863

6. 6.2 B IHWELL

Gt BRI (h [E5E

ua %%{m % FDD/E jLP‘Eﬁ%IJhE'iEjJ\/i) T

Bl = o 6%%@5@%% ZOoNT

Content of six substances specified in Management Methods for Control of Pollution

Caused by Electronic Information Products Regulation

(Chinese : HL {5 B =55 Y el & BRI ME).

Wb oOFEMEOLHL G &
Marking Styles for the Names and Contents of the Hazardous Substances

Dust sensor

A EW'E | Hazardous Substances
. . o R
A | £ I A AL EA N IR O DA et
gatz 0% n Lead Mﬁfﬁ %;dmi?lm Hexavalent | Polybrominated P/I Z)I " T]t d
gory (Pb) Y chromium biphenyls olybrominate
(Hg) (Cd) Cr®) (PBB) diphenyl ethers
(PBDE)
Rl a s % o o o 0 o

ARFEIX SJ/T 134D EIZ L VIER L= D TH D,

O HEEEM OT~TOHEMEHIC

BRETHREROERUTTHL Z L EKT,

X o Al by

%A

64 D & 2 BVER BT

BRET DIRERDOERAZ R[5 Z L a2RKT,

This table is prepared in accordance with the provisions of SJ/T 11364.
o : Indicates that said hazardous substance contained in all of the homogeneous materials for this part is
below the limit requirement of GB/T 26572

x : Indicates that said hazardous substance contained in at least one of the homogeneous materials used
for this part is above the limit requirement of GB/T 26572

SR D H T ADOHIZE FE I D

TW5HDTT,

Lead in glass of electronic components (designated by

(7395 ]
X

BILEEAEVHEOGHE

BT D EHAEVHED

Y(EFEDOFRT X THKIAR) L, RoHSFES
BWT, BREORFE RS ZOWE OBRE TN EN kR 2 &

NDWOTHEGB/T 2657212

DEHEMNCB/T 2657212

(2011/65/EU) i
mu&b%h

in the above table) are exempt from the RoHS

directive (2011/65/EU) , because there is no effective way to eliminate or substitute them by present
scientific technology.
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7. fER LOEEFEE (Notes)

7—1

r—A L GND & DEHRIZOWT
Connection of case and GND

= ZMEE LTE — A B EMSIE L, v — L FEICHReZEI L TE D,
TUHNOGND L L TWET,

As the case material, conductive resin is used for the inner case and sheet metal is used for
the shield lid, and it is connected to GND in the sensor.

7 — 2 wEITHONT

7—3

7T—4

Cleaning

T2 LIck ), BFERFEORMENZE L, FiEZiie L R2HENHY T30 T, v
HTHRNT I,

Please don’t do cleaning, because there is a case that this device is not satisfied with its characteristics
by cleaning.

122V AfEIZONT
Dust Adhesion

VCSEL,ZNHES. L XFENORDFRE, EF, B PRI EZ OB ET D L
T OBMBRENEET O WREENRH Y 3, BT T 7 e ml BT S 2 LI X
V. 77 CWNEBICHERE L7212 2 0 Z4MBICRERIZT (7 ) —=0 7 ) B2 A L CWETH, &
YYHREICHERE L 22 TOIRZ Y 2RAICHRETELH0TEDL Y £H A,

EZ DA ICOVTIE, BEHICBW TS, W, B LEoOREZ LT ZSW,

If dust adheres to the optical system part consisting of VCSEL, light receiving element, lens, etc., or inside
the sensor, the detection sensitivity may fluctuate. The sensor has the “Cleaning” function of rotating the
built-in fan at high speed to blow out the dust accumulated inside the fan, but this function cannot
completely remove all the dust accumulated inside the sensor.

Regarding dust adhesion, please consider the structure and mechanism of the equipment as well.

IIRIZOUNT

Disassembly

Zy e T EREESNA LT, ARGESMLRNTTIW, 5%, #ATTHHARRED
B2 R LR 2GR H Y £,

Please do not disassemble the device such as removing a tapping screw and so on.

Even if the device is reassembled, it may not satisfy the specification.

7 — 5 ARELLOMEHARIZOWNT

Use of this product

ARG TR & =7 3 U RO ERIEESARICEN T2 B TiRliESh 72 /a Ty, ©
LIS D T T3 2 5613 DER IV E S, E o, ARG 2 K BRI AR L
TLZEN,

This product is manufactured for the purpose of using air conditioners with an air purifying function and
air purifiers. Please contact us, when using for purposes other than above. In addition, please do not use
this product for fire alarm.
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7—6 A XDEEIZONT
Noise influence

BREERED ) A PR FICEH L TRBESND L. FHE ) A XX o NES)
THAENLVET, X, BEIA LD/ AXZLEVEEET2E:ER"LD £7,

BT A v ) A REDOEBIZHOXFE L TUL, BEHEOE v M THS R ZiliE2 W72 %,
RN & &2 THER T S0,

If the sensor is located close to noise source (ex. Electric dust collector, etc.).

The sensor output may be affected by leaded noise.

The sensor may malfunction due to noise in the power supply line.

Please fully evaluate the influence of power supply line noise etc with your set and confirm
that there is no problem.

7—7 EREEOEEBIZHONWT
Vibration influence

ARG IR IRENC K 0 MR EE T 256050 £9, FEM EEOENFE2 147 TR
DL AL TFS,

The sensor may change its output value under mechanical oscillation.

Before usage, please make sure that the device works normally in the application.

7— 8 A HDOEEIZONT
Incident light influence

ARG OZELWAN, T, ERPEEANOAEB AT T D & BN EREEZIT 5550
bV ET, MEOREELZ T I IT, HAKES TOREICE WO TRER V£,

The sensor output may be affected when outer-light enters the inside of the sensor through the air inlet or
outlet of the sensor. When installing the sensor inside the application, please consider not to be affected by
outer-light.

7—9 FE#EIZHOWNT
Dewing

TUOPHNEICTHRIET 2 L ERREMELZ LEY A, #ELRVER, BEBVNET,
When inside of the sensor is moisturized, this product does not keep its proper function.
Please design the application so that moisturization of the sensor does not happen.

7—10 TRF—=HRZ] IZDONT
“Status”

AMGBOPET =2 74—~ v MTE, BV ONMKEEERT D [RT =22 T—2REE
NTWES, 2O (AT —=F R T4 & THMAICRLE0E, REM EREO RN F 27120
ROk, TEHEMEBEVLET,

The measurement data format of this sensor contains "Status" data that displays the internal status of the

sensor. When using this "Status" data, please make sure that there are no problems in actual use before
using it.

7—11 77 EEEHIE] (22T
“Fan speed control”

(77 CEEEEHIE ) o< NIk, 77 CRERET 7 40 bE (100%) &0 B <&RE
T25E. THEHORREICE > TE, B VP OFHIMERN RLEICR D WREERH Y £, 77 [
A A 100% RIS E T DET. & D2 Lol R ER IV CHEM M ERTEEWE 2 5122
ROk TEHAEBBVLET,

When the fan speed is set lower than the default setting (100%) by the "Fan speed control" command, the
sensor measurement value may become unstable depending on the usage environment. When setting the
fan speed to less than 100%, please make sure that there are no problems in actual use in the application
before using it.
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7—12 BRELL EFEECONT
Power start-up operation

BIRON. BT v —F v RCBWT, IR P2 A I IR0 A REORE LW B &9
BN BT T, BREEE T O RESER H Y £,

BEEOE Y MTTHo R TFHliZ W2 &, BB N2 42 TR T IV,

In the power startup sequence, if the power supply startup waveform is accompanied by unstable

behavior such as power supply startup timing and noise, normal operation may not be
performed.

Please evaluate the customer's set sufficiently and confirm that there is no problem.

8. T
8—1 FallI>o\T
Language

AAAREOLBENAEIT, AARFEROEE TR SN TWET, AARGE L EFEORLBOM TRENE
C7e5aid, BARGEORBD S 2 EEE LET,

The description in this specification is written in both Japanese and English. If there is any discrepancy
between the Japanese and English descriptions, the Japanese description will take precedence.
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GP2Y1040AUOQF
M%) Outline
!
0o |
[l O 1 ]
—t’).l ] ! =]
o |
|
|
12085 | 2-7 120708
—] | Mark
: | >
e | 1040 1201
| 7aT= | S
. ool
o | 3
. | i o
|
} | W
O-@® | v
T ] ]
[l
11.4] 8.4 \'
46.6 |
! Ix®0FF
! Connector terrminal
| mEP L Bt
i Connector terminal name
| MNa. | BZ% Terminal name
| () | 1«D/sDA
o ! o -E:' RxD/SCL
= | = & | sa
: (D GND
! -(,5-\' Vee l: :‘.\-"
! ® [ ono
11.2 12.1 ! 23.3
m
& fj‘ [2-234] Detail of mark
— - &R (24
*r_ .//’J!L\ : 5 ‘ Production date (2 digits)
~ L0 T VY — £ER (1~0, X, Y, D)
T e U 0T i| | 1.2 Production menth
s T N e A (1to 9 XiOct YiMNow Z:Dec)
O 1 £ (FEOT 1)
| ! Production year
| (0to D
i Model No,
| T
: 1040 1201
GP2Y1040AUF Qutline Dimensions
Jx22: JCTC 50801W0O0—-BP—5—HF
Connector: Shenglan Technology CO.LTD.(JCTC)
5080 1W00—8P—S—HF
1. BREIXTELEE £0.3mmev 5, Eii:mm Unit:mm
(Note 1) Unspecified tolerance shall be £0.3mm. 2 FL CP2Y1040AUOF 5
2. M ETER. 85ELY 5. Name
(Note 2) () : Reference value. & CY15513i02
. s [ st
Drawing No.
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3. T/ KOs Ratings and characteristics

3— 1. #pkX Constitution diagram

Reference

Inlet
. VCSEL Drive Power
Alr flow VCSEL Circuit Circuit o Vee
detection -
area ) ° .
L, e 3.3v
dust //a ® ° f
particles L] % e |
’ S Amplifier
I PD Circuit GND
f g | o SEL
RN Frequency Generator signal MCU
o RXD/SCL
FAN FAN Dr_ive TXD / SDA
Circuit
outlet
3—2 Uil PIN description
FE | W4 Bt - . B fisi =z
No. |[PIN Name Description Remarks
TXD UART : Transmitting Pin
1 3.3V Logic
SDA 12C : Serial data
RXD UART : Receiving Pin
2 3.3V Logic
SCL 12C : Serial clock
UART : Floating or 3.3V
3 SEL Interface select 12C : Low level (=GND)
4 GND Ground —
5 Vcee Supply Voltage 5V+10%
6 GND Ground —

9/28
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3—3. BV HEM Sensor Characteristics

Reference

(Ta=25C, Vcc=5V)

HH ESts FrtAE BT

Parameter Conditions Value Unit

HIERL A X

Particle size range - 0.3-100 Hm

BT —EE (PMX 1) 0 - 100 pg/m? +30 pg/m’

Mass concentration consistency

(for PMX 1 output)  (x1) (¥3) 100 - 500 pg/m3 +30 %

RS — Bt (PMX_2) 0- 100 pg/m’ +10 ng/m?’

Mass concentration consistency

(for PMX_2 output)  (%2) (*3) 100 - 500 pg/m? +10 %

(28-¢/-Ji Yarpak i1t 3

Mass concentration range - 01,000 ng/m

BRI ISR E - 1 o

Mass concentration resolution HE
PMI1 03-1.0 pm

=RV e ke £ Sl

HRRE ) KR PM2.5 0.3-2.5 pm

Mass concentration size range
PM10 0.3-10.0 pm

TSI FE 7 .

Number Concentration range - 03,000 l/em
NC 0.3 0.3-10.0 pum
NC 0.5 0.5-10.0 pum

BBk B2 ) R

Number concentration size range NC_1 1.0-10.0 pm
NC 2.5 2.5-10.0 pm
NC 4 4.0-10.0 pum

T & 39 B 1 s

Sampling interval

AR ) _ . .

Response time

Fhn (BE1H) —H59 0

Life time (Reference)  (+4) Ta=25C, 15-65% RH 50,000 hours

B AR -

Acoustical noise 0.3m =28 dB(A)

10/28
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(x1) PMX_IHE00E, R 7282080. 3um X umDE ERBEAR L TWET B3-7T-3BLV3-8-30 THIET—4 7 +

(%2)

(*3)

(4)

—~v b 2R HERE L/ ]OFHINIIE, KR (KCLRLT) 261, ARG E LT,
TSI#:# DustTrak™Il model8530 (FA¥EFREL : Photometric=1 7 7 4 /L Fi%jE) ZEH L TWET,
PMX 1 represents the mass concentration of particle size 0.3um-Xum. (Please refer to the section
“Measurement data format” in 3-7-3 and 3-8-3.) To measure the mass concentration [pg/m3],
standard particles (KCI particles) are used. As a reference measuring instrument, TSI's DustTrak™ II

model8530 is used. (Adjustment coefficient :Photometric = 1 *default setting)

PMX_ 207003, KiAEE280. S pm-X pmDEEREZR L TOES B-7T-3BLU3-8-30 THET—% 7+
—~vv b ), BERE[wg/m]OFHINIIEL, 72132 (A YR or FLEIL) &AM, FEUEFHES
& LT, TSIHE8E DustTrak™II model8530 (F#EFREL : Photometric=0.38) ZAH L T\ &3,

PMX 2 represents the mass concentration of particle size 0.3um-Xum. (Please refer to the section
“Measurement data format” in 3-7-3 and 3-8-3.) To measure the mass concentration [pg/m3],
cigarette smoke (Mebius or Hong Ta Shan) are used. As a reference measuring instrument, TSI's
DustTrak™ I model8530 is used. (Adjustment coefficient :Photometric = 0.38)

(7 7 RS ) OREMEIZ100% (77 4+ bRE) &7 2, 177 RS OREHIEX,
3-7-40 TUART=v » K) BLUB-8-50D [12Ca~> K] #ZWEWVET,

The setting value of "Fan speed control" is 100% (default setting). For the setting method of "Fan
speed control", please refer to "UART command" of 3-7-4 and "I2C command" of 3-8-5.

FFm] (AT 280EIZ. H<ETHLREETHY . REETIEH Y FHEADT, Ho1n LD ITTHEE
BREWL £,
The value of “life time” is a reference value. Please consent in advance that this value is not a gu

aranteed value.
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3 — 4. Huxt KER Absolute maximum ratings
(Ta=25C)
H H Al E & B fi =
Parameter Symbol Rating Unit Remark
= g A —
R Vee 03 ~ +6.0 %
Supply voltage
SELY 7B —
- ~ 4+
Interface Select SEL V_SEL 0.3 36 v
1/0%% 1 &£ —
0.3 ~ +3.
1/O pins (RXD/SCL, TXD/SDA) | *—1© 0.3 36 v
1/0% ¥ e KA -
+
Max. current on any /O pin L10 25 mA
g fE R 4
- ~ -+ —
Operating temperature Topr 10 60 ¢
B RE
17% 7[’? ‘{J]IL }_.X_‘ _40 ~ +75 oC .
Storage temperature
3 — 5. BXAMFHE Electrical Characteristics
(Ta=25C, Vce=5V)
HH Civke2 ESts BT
Parameter Symbol Conditions MIN TYp MAX Unit
I S
GIRITTE Vee - 4.5 5.0 5.5 \Y
Supply voltage
BRY Yy 7L
Power supply ripple Vp-p - B - 0.1 v
voltage
Measurement
Icc - 50 65 mA
THEL IR mode
Active Current
ve Lu Iec 3s Measurement ) 30 ) mA
- mode, first 3s
A Y — 7B
Sleep Current I sleep Sleep mode - 35 50 LA
ATj~A LUV
Input high level voltage v i 231 i i v
L ~ULE
Ay LT V IL i i . 0.99 s
Input low level voltage -
H A LAOLEE B
Output high level voltage V_OH Ton = 4mA 2.70 i i v
— IV
) L Vv oL Tor = 3mA i . 0.40 %
Output low level voltage -
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3 — 6. IREFFE Temperature Characteristics
R B (PM1_2MH7)) OIREERANE X2ET—X

Mass Concentration consistency for PM1 2 vs. Temperature *Reference

(1) PM1_2:0-100 pg/m?

Consistency vs. Temperature
<PM1_2:0-100 pg/m3>
+50

+45
+40
+35
+30
+25
+20
+15

110 \ /

+5

AMass Concentration [ug/m3]

+0

-10 0 10 20 30 40 50 60
Temperature[ °C]

(2) PM1_2 : 100-500 pg/m?

Consistency vs. Temperature
<PM1_2:100- 500 ug/m3>
+50

+45
+40
+35
+30
+25
+20
+15

+10 T . sl

5

AMass Concentration [%]

+0

-10 0 10 20 30 40 50 60
Temperature[ C]
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3—7. UARTA ¥ —7x—A UART interface

3—7—1. B&ifl Typical application circuit for UART interface

SENSOR —=— HOST MCU

™0 | RXD

RXD |2 XD

SEL |2 Floating{or 3.3V)

GND P

vee 2

GND [ GND

777

- UARTZEMNT 25813, SEL T B&FE L) Z7n—7 47 (E, 3.3V) IZLTL7ESN,
To select the UART interface, please set the SEL terminal (pin3) to floating (or 3.3V).

< BV ORXDEG A LR WES . RDEG QFE ) Z7r—T 4 7T LTS EEN,
If the RXD terminal of the sensor is not used, leave the RXD terminal (pin 2) floating.

3—7—2. UART=EEM UART transmission characteristics

T=H T L —LDOWHERIT, AFX—h Yy M T—F ARy TEY FbRY 1T —F7T
L= A T LHRAYM T2 2= ELET,

The data frame consists of start bit, data and stop bit. It sends the data asynchronously within each
data frame.

T—H T L — ARE
Data frame setting

Parameter Value
Data bit size 8bit
Parity none
Stop bit size 1bit
Baud Rate 9600 bps

TXD Start Bit 0 Bit 1 Bit 6 Bit 7 Stop
Bit Bit
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3—7—3. HIET—4# 7 4+—=< > I measurement data format of UART

Reference

UARTOWET —#74+—~y Fa FRICRLET, HEH T 232 oy 7=z
TAT VD7 4 —~< Mo THET,
The measurement data format of UART is shown in the table below. Each UART output data is in 2 byte

big endian format.

Bit 2 : Fan Speed
0 : 77 v EMEUTIER
1 77 EERES R E RS

15/28

Size
Byte Symbol Format Description
[byte]
0-1 Start Frame 2 OxFF, OxFA Start of output data
2-3 NC 0.3 2
4-5 NC_05 2 NC X [0.1/ 3
Unsigned int (16bit) X [0.1em’]
6-7 NC_1 2 big-endian Number concentration of
8-9 NC 2.5 2 particle size Xpm-10pum
10-11 NC 4 2
1913 Status 5 Information about the internal state
(*5) of the dust sensor module
14-15 PM1 1 2 . . _ PMX 1 [pg/m?]
16-17 PM2.5 1 2 UnSl%?g(irllr(litiérlfblt) Mass concentration of particle size
18-19 PMI10 1 2 0.3um-Xpm (standard particle)
20-21 PM1 2 2 PMX 2 [pg/m’]
Unsigned int (16bit -
22-23 PM2.5 2 2 n51tg)?g_er11r(1ﬁ§n it Mass concentration of particle size
24-25 PM10 2 2 0.3um-Xpum (cigarette smoke)
26 Reserved 1 - reserved for future expansion
27 CheckSum 1 unsigned int (8bit) Check sum (8bit)
(%5) [TRAF—H 2| |22\ T About "Status"
15 14 13 12 11 10 9 8
Byte 12 Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
7 6 5 4 3 2 1 0
Byte 13 Reserved Reserved Reserved Reserved Fan Fan Speed Acc?nlllusltmion Concl;liilrlation
Bit 0 : High Concentration
0 @ JREZIEMIE T REAGIHPY 0: Concentration is within the measurable range
1 REDSEERE (ER) 1: Concentration is extremely high (not measurable).
Bit 1 : Dust Accumulation
0 : 1EH (HIEFRE 0: Normal (measurable)
1 B YNERIZIEZ 0 NERE GIERT) 1: Dust accumulates inside the sensor (not measurable).

: Fan speed is normal.
: Fan speed is out of the set range.
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Bit 3 : Fan
0 : 77 AATIEFEME 0: Fan is working normally.
1 77 ORREWES 723 1: Fan malfunctions or breaks down.

Bit 4-15 : Reserved
[Reserved] B v M, FEROIBERAO-OTFHEINTHET, Zhbobey ME o) & 1) ofiEHd
HAEEMERH Y F7,

These "Reserved" bits are reserved for future expansion. These bits can be both "0" and "1".
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3—7—4. UARTz<=> K UART Commands

RAPORECFICTROT B ba DT =2 2%k ETL52 L1280, BIfFE—FOERE,
EEDOZA I TORMET—FZDFHH L, Fa~vr FOFET, KO, KT A —FOFRELTR]
REIZ72 0 £

By sending the protocol data in the table below from the HOST to the sensor, it is possible to
change the operation mode, read the measurement data at any timing, execute each command,

and change the setting of each parameter.

START bytel START byte2 Command Datal Data2 Check Suml Check Sum2
0xAl 0x4D CMD DATAH DATAL CSH CSL
Checksum = 0x42 + 0x4D + CMD + DATAH + DATAL
Command definition
CMD DATAH DATAL SYMBOL Function
O0xE2 X X READ Read in passive mode
0x00 Passive mode
OxE1 X MODE -
0x01 Active mode (default)
0x00 Sleep
OxE4 X SLEEP
0x01 wake up
0x01 X X CLEAN Start Cleaning
0x02 0x81 X RESET Software reset
Set the number of moving averages
0x03 0x00 DATA MAVE
x 1-60 [times] <default = 10>
Set interval time
0x04 0x00 DATA TINT
x 0-59 [s] <default = 0>
Set the pre-rotation time of the fan
0x05 0x00 DATA TPREFAN
x 0-59 [s] <default = 3>
Set interval time for auto cleaning
0x06 DATA DATA TINTC
X 0-60480 [10s] <default = 60480>
0x07 0x00 DATA TCLEAN Set cleaning time
0-255 [s] <default=10>
Fan Speed Control
0x08 0x00 DATA PEEDFAN
X X S 60-100 [%] <default = 100>

“X” means “Don’t care”
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3—8. 12CA ¥ —7=—2A I’)C interface

3—8—1. B&fifil Typical application circuit for I?C interface

3.3V
SENSOR =~ HOST MCU

SDA [ SDA

E

GND

veels

GND P2 » GND

777

s PCERMAT 25 A%, SELmF (3FE ) IFGNDFERL (0V) (THki L TS IZ &0y,
To select the 1?C interface, please set the SEL terminal (pin3) to GND (0V).

« SCL/SDAYGF1ZiE, B HIBTT AT » 7T (B2 1F, 10kQ) ZHEEki L T 7E3uy,
SCL and SDA terminals should be connected to external pull-up resistors (e.g. 10kQ)

3—8—2. I2Ci#E¥FE I’)C transmission characteristics

ARED T 2CHEEOMIHEEL FTERIZRLET,

I?’C communication specifications are shown in the table below.

Slave address 0x69
Clock frequency 100kHz
General Call Address Unsupported
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3—8—3. [2CHIET—% 74—~ b Measurement data format of I’C

I°COMET —# 74—~y M FRIZRLET, £H 7 — %1%, IEEETA4¥END 7 1 —
F(32EY M) OEY T T 4T D7 4—vy MIRoTWET,

The measurement data format of I>C is shown in the table below. Each 1>C output data is in IEEE754 float
(32bit), big-endian format.

Byte Symbol []_ilthZ] Format Description

0,1 2 Upper two bytes NC_0.3 [1/em?]

2 NC 03 1 CRC-8 for bytes 0,1 Number concentration of

3,4 B 2 Lower two bytes particle size 0.3um-10pm

5 1 CRC-8 for bytes 3.4 <IEEE754 float(32bit), big-endian>
6,7 2 Upper two bytes NC_0.5 [1/cm?]

8 NC 05 1 CRC-8 for bytes 6,7 Number concentration of
9,10 - 2 Lower two bytes particle size 0.5pum-10pm

11 1 CRC-8 for bytes 9,10 <IEEE754 float(32bit), big-endian>
12,13 2 Upper two bytes NC_1 [1/em]

14 NC 1 1 CRC-8 for bytes 12,13 Number concentration of
15,16 - 2 Lower two bytes particle size 1pm-10um

17 1 CRC-8 for bytes 15,16 <IEEE754 float(32bit), big-endian>
18,19 2 Upper two bytes NC_2.5 [l/em?]

20 NC 2.5 1 CRC-8 for bytes 18,19 Number concentration of
21,22 - 2 Lower two bytes particle size 2.5pum-10pm

23 1 CRC-8 for bytes 21,22 <IEEE754 float(32bit), big-endian>
24,25 2 Upper two bytes NC_4 [1/em’]

26 e 1 CRC-8 for bytes 24,25 Number concentration of
27,28 B 2 Lower two bytes particle size 4um-10pm

29 1 CRC-8 for bytes 27,28 <IEEE754 float(32bit), big-endian>
30,31 2 Upper two bytes

32 Status 1 CRC-8 for bytes 18,19 Information about the internal state
33,34 (*6) 2 Lower two bytes of the dust sensor module

35 1 CRC-8 for bytes 21,22
36,37 2 Upper two bytes PMI1_1 [pg/m?|

38 PMI 1 1 CRC-8 for bytes 36,37 Mass concentration of particle size
39,40 - 2 Lower two bytes 0.3um-1um (standard particle)
41 1 CRC-8 for bytes 39,40 <IEEE754 float(32bit), big-endian>
42,43 2 Upper two bytes PM2.5 1 [pg/m3]

44 PM25 1 1 CRC-8 for bytes 42,43 Mass concentration of particle size
45,46 - 2 Lower two bytes 0.3um-2.5um (standard particle)
47 1 CRC-8 for bytes 45,46 <IEEE754 float(32bit), big-endian>
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Size L
Byte Symbol Format Description
[Byte]

48,49 2 Upper two bytes PM10_1 [pg/m3]

50 PMI0 1 1 CRC-8 for bytes 48,49 Mass concentration of particle size
51,52 - 2 Lower two bytes 0.3um-10pm (standard particle)

53 1 CRC-8 for bytes 51,52 <IEEE754 float(32bit), big-endian>
54,55 2 Upper two bytes PM1 2 [pg/m]]

56 PMI 2 1 CRC-8 for bytes 54,55 Mass concentration of particle size
57,58 B 2 Lower two bytes 0.3um-1pm (cigarette smoke)

59 1 CRC-8 for bytes 57,58 <IEEE754 float(32bit), big-endian>
60,61 2 Upper two bytes PM2.5 2 [pg/m’]

62 PM2.5 2 1 CRC-8 for bytes 60,61 Mass concentration of particle size
63,64 T 2 Lower two bytes 0.3um-2.5um (cigarette smoke)

65 1 CRC-8 for bytes 63,64 <IEEE754 float(32bit), big-endian>
66,67 2 Upper two bytes PM10 2 [pg/m’]

68 PM10 2 1 CRC-8 for bytes 66,67 Mass concentration of particle size
69,70 - 2 Lower two bytes 0.3pum-10pm (cigarette smoke)

71 1 CRC-8 for bytes 69,70 <IEEE754 float(32bit), big-endian>
*6) [TRTFT—HZ] |Z2VT About "Status"

Byte 30

Byte 31

Byte 33

Byte 34

Bit 2

Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
23 22 21 20 19 18 17 16
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
15 14 13 12 11 10 9 8
Reserved Reserved Reserved Reserved Reserved Reserved Reserved Reserved
7 6 5 4 3 2 1 0
Reserved Reserved Reserved Reserved Fan Fan Speed Dust . High .
Accumulation Concentration
Bit 0 : High Concentration
0 @ JRELITHIE FTREHIFAN 0: Concentration is within the measurable range
1 REDEERE (EARH) 1: Concentration is extremely high (not measurable).
Bit 1 : Dust Accumulation
0 : IEW (HIEWTRE 0: Normal (measurable)
1o BUPREICIEZ 0 23R (UEARRD 1: Dust accumulates inside the sensor (not measurable).
: Fan Speed
0 : 77 Y EMEETIER 0: Fan speed is normal.
10 77 CEREESERE RIS 1: Fan speed is out of the set range.

31

30

29

28

27

26

25

24
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Bit 3 : Fan
0 : 77 ATIEFEME 0: Fan is working normally.
1 77 ORBEWEE 7213l 1: Fan malfunctions or breaks down.

Bit 4-31 : Reserved
Reserved| E'w ME, FEROILEAOIZD RSN TWET, Zhbobey M lo) & M) oG5z 1
HEREMENH D £9,

These "Reserved" bits are reserved for future expansion. These bits can be both "0" and "1".
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3—8—4. Fx= v 7% check sum

[?CTEHF =y 7P LICRC—8EZMMLTWET, HEHAT—2iF, FTHO X HITEL2/31
R ETRL280 MZRTF B, ZRZENRD 251 MIXFLTCRC— 8IS ThET,

CRC-8 is used as check sum in I’C output. Each output data is divided into upper 2 bytes and lower 2 bytes
as shown in figure below, and CRC-8 is added to each 2 bytes.

0 1 2 3 4 5
upper 2 bytes CRC-8 lower 2 bytes CRC-8

TRICABMLTHEHAEINACRC —8DEHEERLET,

The specifications of CRC-8 used in this sensor is shown in table below.

Name CRC-8
Protected data Read data
Width 8bit
Polynominal 0x31
Initialization OxFF
Reflect output None
Final XOR None
Example CRC(0xBEEF)=0x92
CRC(0x0000)=0x81

ZAET—F1E, CRC—8N—HLIRDOZET —F DA EMH L TIEINY,
Receiving data can be used to use the data when the received data and the Check Sum are matched.

3—8—5. 12C=a<> F *C Commands

An overview of the available I2C commands is shown in table below.

Address R/W Symbol Function

0x00 R READ Read Measured value

0x50 RAW SLEEP [7] 1:Wake-up, 0:Sleep

[0] 1:New data arrived, 0:New data not arrived

0x51 \W% CLEAN [0] I:Start Cleaning

0x52 w RESET 0x81:RESET (Same as power-on reset)

0x53 R/W MAVE [7:0] number of moving average : 1-60 (times) <default=10>
0x58 R/W TINT [7:0] interval time : 0-59 (s) <default=0>

0x59 R/W TPREFAN | [7:0] pre-rotation time of the fan : 0-59 (s) <default=3>

0x5A R/W TINTC_H [7:0] cleaning interval time H : 0-60480 (10s) <default=60480>
0x5B R/W TINTC_L [7:0] cleaning interval time L : 0-60480 (10s) <default=60480>
0x5C R/W TCLEAN [7:0] cleaning time : 0-60 (s) <default=10>

0x63 R/W SPEEDFAN | [7:0] Fan speed control : 60-100 (%) <default=100>
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3—8—6. 12C ACHH#E IPC AC Characteristics
HHE Eiln ESGs BAT

Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCL 7 & 7 JAW ¥k
7 -
SCL clock frequency fSCL *7) 80 120 kHz
A — L FEE ‘
Hold time START condition tHD:STA | (+7) (+8) 0.6 ) ) us
SCL=Low M7 — /L KB
Low period of the SCL clock tLow | (+7) 1.3 ) ) us
SCL=High ® 7 —/ b R
High period of the SCL clock tHIGH | (+7) 0.6 i ) us
TS By BT YT qupAT | () 100 - - ns
Data setup time
Fe kRl R _
Data hold time tHD:DAT | (x7) (+9) 0 - 0.9 us
AbryTearsFararmd
vy b7 v T tSU:STO | (x7) 0.6 - - us
Setup time for STOP condition
INA e 7Y —ER
Bus free time between START | tBUF (*7) 1.3 - - us
and STOP condition
EE R
* - .
Startup time for I’C ST (+10) ! S
ra sy ANy FRELEERH
Wait time for clock stretch tCSW | (+11) ) ) 10 us
=27 7t A
Period of the data access RD (+12) I ) ) s
(7) Cb GRIE 7 A v A &) OMAXIE & Z DR ORb GEIE T A« AT » T IRPUE) OMAXMEIL, K O@E D

<.

The maximum value of Cb (capacitive load for each bus line) and maximum value of Rb

(Pull-up resistor for each bus line) is following. (Cb=200pF, Rb=6kQ)

I>C-bus timing chart
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(+8) AP —barrga R, ZOHMORRIO7 vy 7 - SV ABERSET,
After this period, the first clock pulse is generated.

(+9) tHD ; DATORKE (MAX) 13, BEEEHFOBETHYVACK(TZ /Y vP) 24
T, A RN T,
tHD;DAT is the data hold time that is measured from the falling edge of SCL, applies to
data in transmission and the acknowledge.

(x10) Ve e BEHIIENTHS 1 2CT 7B A2 5 E TORHH
Time before I>C access becoming effective after Vce is applied

Vcee /i

i
i
)
i
i
i

tST

I’C

(+11) AL—=77 RLRAKEHR B, AL —T7nbvAF—IIAKE BT 7 vy 7 A MLy FRFELE
T, [PCYARAE—=T AR ry 7 ANy THEREPENGAIT. &7 —2 o7y 7/RE t C
SWIZFFFH L IZ LTI ZEY,

I2C-master device needs to wait for tCSW, if it doesn’t have the clock-stretch function.

SDA:><D2XD1XDOXAC_K /D1 X

VOO u—

(%12) AT 2T 7 B A (R L—=T7 FLAO—R) OREA, t RDEV BRI RDIIITLTRSN,
>C-master access interval for this products needs to be longer than tRD.

tRD

\4
\4
A
\ 4

2
I‘C ( )
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—_
s

M Reliability
HmOEEMEIZHOW T TRARZIRE T o0 L T2,
The reliability of products shall be satisfied with items listed below.
{2k % Confidence level : 90%
LTPD :20%£721330 20o0r30

A% (n)
No.| B B H H w_OBR & W WE ) E & # | Samples (n)
Test Items Test Conditions Failure Judgment S (c)
Criteria Defective(C)
__2#75°C
Lx0.8
YH HE 10 43Lh B >
1 {ﬂn‘};“y— /]) 7 /l/. 10min or mory o g%{&%g—ﬁ@[‘i _ _
Temperature cycling TaE (PMX 2) n=11, c=0
lgmin or Tgr Mass concentration
\ 30 4y 30 4y 90 4 7 1 consistency
I 30min 30min 20 cycle (for PMX 2 output)
2| EIRERRAT +60°C, 95%RH 500h - n=11, ¢c=0
: : BRI Bk
High temp. and high (PMX_2)
Mass concentration
3 R R A +75°C, 500h Consistency n=11, c=0
High temp. storage (for PMX_2 output)
>
Ux1.2
4 WO B AF +25°C, Vee=5V, 500h n=11, ¢=0
Room temp.
operation
] . U : Bk EIRfE
5 KR R F -407C, 500h Upper specification n=11, c=0
Low temp. storage limit
6 i e 1000m/s?, 6.0ms, L : & TR A n=8, c=0
Mechanical shock 3times / :X, £Y,+Z direction Lower specification
7 limit
T | TR B AR T 5~55~5Hz / 1min. (%13) n=8, ¢=0
Variable frequency 2h /X, Y, Z direction, (%14)
Vibration 24RIE overall amplitude:1.5mm (%15)
8 R K + 4kV : Contact n= 28§, ¢c=0
Static voltage +8kV Alr
(According to IEC 61000-4-2.)

(%13) JEHIEZ. 3 — 3. B FHEMEICHET S,

Test conditions are according to 3-3 Sensor characteristics.

(k14) AEIF. RBREZEERFRPIC2FMEE LZZITO DD ET D,
AL, W#EeEZ L,
After test, measurement shall be done after leaving under the normal
temperature and the normal humidity for 2h. And there should be no dew.

<ﬂm«w T HFER Y b I TV T RITVETLLOTHY . ETOT A X ()
WXL TRRGE, RAET D2 & AR LICb DTS D £ ¥ A,
Measurement is taken a sample of from a specific lot and it's put into effect. We inspect and don't guarantee
it to any devices (product).
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5. t #f Bt &  Outgoing inspection

(1)

(2)

A= >k Inspection lot

Hifer e >

ICHRET LD ET D,

Inspection shall be carried out per each shipping lot.

AT H  Inspection method

P& WY TR

ISO 2859 JFIWHAE, MAKED

1EkE oy e+ 2,
A single sampling plan, normal inspection level II based on ISO 2859 shall be adopted.

Reference

H H
Defect

S
Inspection item

AQL (%)

HR AL
Major defect

3-3. & U
- B ERE M (PMX_2)
. ﬁgﬁﬁ/,]» =z

-5. HEAR MR

{ﬁ%%{)lu (Ice)

« A Y —7&Ef (I_sleep)

- iAoV EERE (V_0H)
s HJje—L -~ LEE (V_0L)

3-3. Sensor characteristics defect

- Mass concentration consistency (PMX 2)
- Acoustical noise

3-5. Electrical characteristics defect

- Active Current (Icc)

Sleep Current (I_sleep)

Output high level voltage (V_OH)
Output low level voltage (V_OL)

0.4

B8R
Minor defect

S KON ~HE
Defect on appearance and dimension
XEh, R, B, B
Split, chip, scratch, stain

1.0

XEFL, KIT,

%, G

Split, chip, scratch, stain

3-3. bR CEEERE -E  PMX 2, BE ) A X) |

F720E. 3-5.

BRHFEME (HEEBW  Icce AU —7FEH

I_sleep. HHSi/A L~ULEE :

VOH, A —L~ULEE :VOL) IC2EBry 52 ALDIIRE,
IOV T bW E D &35,

One which affects the characteristics of 3-3 (Mass concentration consistency :PMX 2,
Acoustical noise) or 3-5 (Active Current :Icc, Sleep Current :I_sleep, Output high
level voltage :V_OH, Output low level voltage : V_OL) shall be defect.

Rust shall not be defect.
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Packaging specification

# 5 /Product

%] 1
Fig.1

777 NT—7

/Kraft tape \

N

e
{

GP2Y1040AUOF

45X | Packing View

[j$\\\£%
/Indication

X 3
Fig.3

- HELHRAE S50 (Recommended storage conditions)

HH BHYCZRET, RES5~3 0°C, 1B 7 0 %RHLL T CHRAERAWVE T,

Reference

R 4
(Expanded
Poly-Ethylene)

kLA Tray
T~ (4-Tray/case;

Expanded

Poly-Ethylene)

/I
/" /Packing case

For storage, avoid direct sunlight and keep the temperature at 5 to 30 C and the humidity

at 70% RH or less.
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| H# &l J5 % /Packing method |

B 5 0% b LAITIGNT D, (7SR T,) <X1>
Store 50 products in tray. (The storage method is shown in the figure.) (Fig.1)

L2 AT b LA & 4 BRI

KL LT EDORIZ/Ny R (%‘éf’"«"f ) I?“ L) mAND,

ERLO b D &SN — AT D <K 2>
While stacking the product, stack it in 4 rows.

Pad (EPE) are put only on the top.

Put them (4 trays) in the packing box. (Fig.2)

N —2A% 0 77 b T =7 THLE, B4, K& vy FNo. & <K 3>
LA LT V& lh%,

Seal the packing box with kraft tape.

Put a label with Model No., Quantity, Lot No. on it. (Fig.3)

FORHIH

Indication items

FRITEIA] C-3ICHEIL L 7= NAR L L, TRl B 2R RHEICEE L ET,
%% ﬁW&ﬁZﬁ ANE W R A EEE
(12N 7220 0fHAD)
(E%@%Ei.m5.7k@
The contents of the carton indication conforms to EIAJ C-3 and the following items are indicated.
Model No., Internal production control name, Quantity, Packing date,
Corporate name, Country of origin
(200pcs/a packing box)
(Formal packed mass : Approximately 5.7kg)

PAEA

N

KL LA B

Lot No.

HHEL F A

4

A —
GP2Y1040AUOF 2 JRpEE
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