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TORIIHAREEY MMS651 Data Sheet

DESCRIPTION

MMS651 (& MEMS Hiffiz ALV /IR ERE Y TY, 16bItAD IV N\—2(2 &Y SRELRREEZ T4
JMETHALET . /02— —RIZIX RCERA IMAVEDBIEEITVET,

MMS651 is a Wind Speed Sensor using MEMS thermopile technology. This sensor outputs a digital
value, and realizes compact and high-accuracy measurement with a 16bit ADC. I12C is adopted for the
interface. This sensor communicates with a microcontroller.

FEATURES

MEMS #X 70—t HZ2ERAL/NESHEERZXER

MEMS thermal flow sensor realizes compact and high-accuracy measurement
HAX: 20(W) x 22(D) x 7.5(H) (Exf+88<)

- Size: 20(W) x 22(D) x 7.5(H) (Excluding mounting part)

- ERAEK: EZER

- Application medium: Air

- RIEFE: £5%RD

- Measurement accuracy : =5%RD

- 5rfEHE: 16bit

- Internal digital resolution: 16bit

BERENEEZEENDSNE=HTTIERANES

Wind speed value directly available

- BERECKIEZEEMEL-RAREZTORIILHA

- Ambient temperature compensated value of wind speed is output. Easy for rapid application engineering.

AR FEGICEDEVRMA TEHE

Easily mountable with a connector

- U ERERDERITE

- No need to prepare dedicated board for the sensor.
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MEMS Wind Speed Sensor MMS651
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MEMS Wind Speed Sensor

MMS651
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Fig.1 7'0y%X Block diagram

E > Eti&E PIN CONFIGURATION

1

N

Fig. 2 EVEE (JEEX) Pin configuration (Bottom view)

= Pin No. Pin Name
1 Vce
2 SDA
3 SCL
4 GND
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MEMS Wind Speed Sensor MMS651

Haxt I K E 4 ABSOLUTE MAXIMUM RATINGS

(e Ei5a . BFERE 25°C.~unless otherwise specified, Ta=25°C)

1HH i =/ RE I =FN BAL e
Item Symbol Min. Typ. Max. Unit Remark
RREE Vee -0.2 4.8 v
Power-supply Voltage
A AEE SCL, SDA i#F
Voltage at I/O 0.3 Veet0 g v SCL, SDA terminal

HE 22 F)4E & RECOMMENDED OPERATING CONDITIONS

I5H i &/ RE &K B w5
Item Symbol Min. Typ. Max. Unit Remark
BEREE
Operating Voltage Vee 27 3.3 = v
N=| frsod
iz Ts -10 60 oC note!
Storage Temperature
N=| frs0o
2 AR Bl To -10 60 gl note!
Operating Temperature
R iR R Hs 35 95 %RH | note!
Storage Humidity
AR E 0 1
Operating Humidity Ho 35 95 YoRH note

notel: KEEHLUHEZREIL
With no icing or condensation

BRI ELECTRICAL CHARACTERISTICS

(e E5E . BERE 25°C.~unless otherwise specified, Ta=25°C)

IHE Eic) &=/ B =X B £
Item Symbol Min. Typ. Max. Unit Remark
LARBE
Input Low Voltage VIR 0.3 v
HADEE
Input High Voltage iy Veet+0.3 v
L & D EE & B
Output Low Voltage VoL 0.3 ) 0.3 x Vee v IOL = 2.0mA
H tH A EEEEH -
Output High Voltage VOH 0.7 xVee Vee+0.3 v IOH = -1.0mA
ARG 6 mA #E & 77(No load)
Current consumption /Vce=3.3Vdd/Vss=0V/25°C
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MEMS Wind Speed Sensor

E1E%F1% OPERATING CHARACTERISTICS

(1

()

&)

4

mEAEER 0 to 10m/s (FEE fRELEE 1 to 10m/s)
Flow range 0 to 10m/s (Accuracy range 1 to 10m/s)
f=t=L.m/s [&. 25°C. 101.3kPa(1 K )FFDEEEEKRLET
The flow velocity is at 25°C, 101.3kPa (1 atmosphere).

BRI 25°C

Operating characteristics at 25°C

JBE

Flow velocity 0 1 2 4 6 8 10
(m/s)

Outp?.l:lltj\?oltage 1024 7024 13024 25024 37024 49024 61024
(HEX) (0x0400) | (0x1B70) | (Ox32E0) (0x61C0) (0x90A0) (OxBF80) (OXEE60)

ERZE#RR - BEEE = (H1E - 1024) / 60,000 * 10

Flow velocity conversion formula: Flow velocity = (Output — 1024)/60,000*%10
BIESY - AAEEERREN

Measurement condition: Our company standard test condition

BUR(F Z R E RF(Fig.3) $70mm RDETHY ., SHEZICEOHON-REEZRTIDTEHYFEE A, FRAKSNIEIRIE
[CTTHERRLIZALY,

(Notes) Flow velocity is the value in our company regulation wind tunnel 70mm as Fig.3. The flow velocity set to the
Measurement Law is not shown. Please confirm in a real use environment in use.

AEEY BiRmE
Wind Speed Sensor Air straightening structure

I
I ok

BRI ALE
Flow velocity
Measurement position

=
=

foonn

55 100 50 [unit mm]

Fig.3 &R ZEBAWInd tunnel explanation

¥5 Accuracy +5%R.D.

;RFEEIF Calibrated temperature range  -10°C to 60°C
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MEMS Wind Speed Sensor MMS651

B {EHaE COMMUNICATION FUNCTION

A B LBEE AR 120 AHEFRALTLET,

ARERIIAL—TELTEMEL. 12C HRFEICELT: Tbit DRAL—TFRLRZHBATLET,
SCLZAIEIBYI AN SDAZAVIERM AR T IL - T—RINARELTEMELET

The communication specification of this product is based on the I12C specification.

This product works as a slave and has a slave address of 7bit which followed 12C specification.
SCL is the clock input line, and SDA is serial data input/output line

EHA 5 BA
Item Explanation
BIEAR I2C
Communication Method 12C specification
SCL 70y EIR# Max 400kHz
Communications Frequency
CRC CRC-8 C(x)=X"8+ X5+ X 4+ 1
H A1EHR FHIERRET—4
Output Information Output corrected flow velocity value data
HAT+—T vk 16bit FELELNIFYT—% (MSB T7—R&R)
Qutput format Unitl6_t Binary data (MSB first) % MSB: Most Significant Bit
AL—TFELR 110_1100 or 0x6C
Slave Address

«BEDFMICOVTITBEAF—T—RRAEEESELTZELN,
For details of communication, refer to the communication interface menu
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MEMS Wind Speed Sensor

MMS651

412X DIMENSIONS

Inlet

18.7

9.9 3.95

g . 1
T ®IKN
el o
L - l || |
| e
f = 1ol 1 Outletl
B Outiet?
-
a -
I
N
SMO4B-SRSS-TB
BAF!ui!‘ﬂ

* BAFPERICOEF NN ERLLGHAREENAHYET . RITONEICONTIFLAHIBLAFETEMOELETZEL,
As this product is under development, the external dimensions may change. Please contact our sales representative for the latest outline.

(1) WA %{EH: Applicable Connecter Information

- A—A% Company
-34%43 Connecter
-a>%4%k Contact

- B & E# Applicable wire

BAREEFEE @) ST,
SHR-04V-S

SSH-003T-P0.2-H

AWG32 to 28
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MEMS Wind Speed Sensor MMS651

B Y #k Ly EDFE HANDLING PRECAUTIONS

(1) RABERECRYMFIHIEICK>TIE. BRGEDEMI Y RNEICRAL. REO—EEIELEMNFEE Y. REBIZH
BELIZYTBHIEDHYET, TOHER. LU YDA DFEEHRETELVIEAHYFEIT OT, STHEARICELTIE, +72I122
BfE-CREDIA. EHERICTEIIFHMESh THLFERLTIZELY,

In some position of installation or ambient environment, a foreign substance such as dirt may adhere to the
inside of the sensor or in the flow-path. As the result, the sensor may be unable to demonstrate the performance as
intended. Please use this product after confirmation of actual equipment.

(2) REEFEIKZEFEALTTSIULY,
Use applicable medium only.

(3) EREALUNDTIKIZOWNTITERERIIEEHN ELRYET,
The performance is not guaranteed, in case the fluids other than the applicable medium.

4 BEEARGBER.FBIEHAR TUOEZTARGE) EFBEORRELGYET O TTHERICHESLEOVTTIL,
Do not use the corrosive gas such as chlorine, sulfur, acid, and alkali, etc.

(6) EREANDEYDEATHEDCRELAYET DT, HHRIEENICEYAALLNELIICEIIRLTELY,
Do not enter the foreign object in piping in handling after it takes it out of the packing.

Mixing the foreign object in piping causes the breakdown.

(6) AKIZRRESNE=RHNDARITHRENRNDLIICHRELTTEN, RFBEDKETEIELVEHAATEEE A,

Please install in the direction of the arrow displayed on the sensor so that the gas flows correctly. The right measurement
cannot be performed in the state of incorrect installation

(N WMYDIFAMIE. KFEEHRELET, KEICHESHBWVEEIEE1%RD.LULDREDRERELLAREELAHYET , BRYFTIFIC
[EMIGEARRQLEFERALTT S, Tz, ALHHEDMLI(E. 0.5INMU T DEHBETTEA TSI,

Keep the ports of the sensor horizontal. Otherwise, it causes the error of +/- 1 %R.D. or more. The M3 screw, for
attachment, can be used to adjust the above direction. In addition, please use a screw torque of 0.59Nm or less.

(8) EfFHREIVTEMEEREEBLTTEL,

Execute confirming operation after the installation.
(9) FRARBESIVRERIEICDONT, TEEDREEZRITTTILY,
Do not use in the following environment.
- BRI DEFBEEERZTHEIS
- KHDMIMEESH
-BES B HI-HLEA
-ME BEUARMER.BRILAR . TUOEZTHRBE)DHBHECH
- BEEEOHLWLNEDA
- kiE BEOBRNDHEHECS
- IRE), BEOZENKENEDS
-Place where radiant heat from heating equipment is received directly
-Place where water and oil splash
-Place where direct sunshine strikes
-Place with dust and corrosive gas (especially, chlorine, sulfur, acid, ammonia, and alkali, etc.)
-Place with extreme temperature change
-Place with fear of freezing and be dewy
-Place with large influence of vibration and impact

(10) JARXRRIZDONT
Noise Countermeasures
COERICITRETHIEBIHYFE A BETIAMIRAER UL LOBERHWATE S AL TZEL,
BOERKERETIHR(ERARIILS BRAKIIURE) O -V KETIHBMNS, TELLITHLTHREL TS
SV, JAREHRELTWDEBHER B E—2 FSUR YL/AR TRV ANBEDA U ZT VAV AR EHEDLD)
ISIE =T TIPS AR TAINBFED /A AR RERFEL TSN, (BECHINERICT . O —IILFREFERT 5%

The contents of this document are subject to change without notice.
©2022 Mitsumi co., Ltd. All rights reserved. MITSUMI ELECTRIC CO., LTD. Semiconductor Div.

https://www.mitsumi.co.jp/latest/Catalog/index/index_e.html n



MEMS Wind Speed Sensor MMS651

EDHELHRNBYET ) FE/AXEMHILT 2D, KA FERRE. SEE. KERDOEBNREEIHBL TERBRL
TFEWV FIRDRAYF I LXaAL—2EFERADKEIZIE, FG(OL—LITFURGF) BLUG (T IR mF) EEMLTZE
LY,

This products do not have protecting circuit. Do not give electrical load over absolute maximum rating even for
moment. Please install a protecting circuit in your equipment.

Please detach as much as possible and install from the apparatus which generates strong high frequency, or the
apparatus which generates surge.

Please attach a surge suppressor and a noise filter in the peripheral equipment which has generated the noise.

In order to prevent a guidance noise, arrangement of a sensor should dissociate and wire with the power line of the
high voltage and large current.

(11) EEHRIZDOWNT
I FOBMEILREBDOLENLIICLTTIN, BMEORREGEVET,
Do not mix up the wiring. It causes the breakdown.
(12) YKL= DULT
About handling
AU IEFRBTHY. ETSELYBELEHE. hEMAYTEEHECHEEEERILEFTDT. FTIERY.H
N—FZ0HELEY BRELEITHFBICHAZMRAGEVDTTIL,
FETLAHAERLEVTTSEL,
AERF, EESN-HESHNERET)TATRYHRVZEITOTTSLY,
The sensor is a precision device, and if large shock and load is applied, it may cause a failure or
characteristic change. Please do not use the sensor which is added excessive shock to the terminals,
discompose the cover, or has fallen.

The sensor shall only be handled in electrostatic discharge protected areas (EPA) under protected and controlled conditions.
(13) BFIFIZDULNT

Installation
HEADHREX, RMRIZRRESN=REDARIZTHRADTRNDESICRELTT S, REBEDKRETEHELWEHRNTEE
HA,

Please install in the direction of the arrow displayed on the sensor so that the gas flows correctly. The right measurement
cannot be performed in the state of incorrect installation

(14) XEFZHEETLHREE. BARARDIERICLEZA>TZEW, ABERECIYMA I EICK>TIE, Eo YA RIRE D FEEF
BETEEVWIELHYFETOT. CHRAICELTIE. +2ICTERE-CEREEDSA . BEHERICTEFIFHESN 06, CEHRE
WET,
When disposing of this sensor, please follow the instructions of the local government. Depending on the ambient
environment and mounting position, the sensor may not exhibit the aforementioned characteristics. Please understand

and take this into consideration when adopting this sensor, and evaluate it in advance on your actual equipment before
use.
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MEMS Wind Speed Sensor MMS651

Z{# £ D ;FE PRECAUTIONS FOR USE

(1)
(2)

(3)

(4)

)

ABEKXIARPORRKELGYET  BEHEAITHAAA THIEANRELGD TS,

This model is a product under development. Please do not incorporate it into your product and provide it to the market.
ZHERE. EEEORLICEZEOHTOETA. FERRRIE—RIREBERIBET HHZENHYFET . AR BKETHEAL
FEGEE I AR GOREBEPCHEICLIYAROEANREFTEHEMEETINIZLOLNKIIC. BEHROERICH
WT. BBEHRDN—RIIT VI LT -V AT LI ERREHRHAETIEESBLOW-LET . 46, FitBLUFERAIC
MLTIE. AR RICETIRFORER ®WALEHRE. T2 — b T7IVTr—230 /= MiE) BIUARBENERAIN LR
DEIREREAE ARMERBAZELEETHRDSA . INITH TS, £z, LREERGEICRBOE KT 2. B, KEL(C
RYBEMHGERE, TOJS L 7ILITVALZOMEAERAGEDEREERT 58, ARGEHR, BLULATLA
LARTHRIEHEL . BEHROEZICEVTERATEZHIBL TSN, A (TERABICH T IERIFAVER A,
Though Mitsumi Electric Co., Ltd. (hereinafter referred to as "Mitsumi") works continually to improve our product's
quality and reliability, semiconductor products may generally malfunction or fail. Customers are responsible for
complying with safety standards and for providing adequate designs and safeguards for their hardware, software and
systems which minimize risk and avoid situations in which a malfunction or failure of this product could cause loss of
human life, bodily injury, or damage to property, including data loss or corruption. Before customers use this product,
create designs including this product, or incorporate this product into their own applications, customers must also refer
to and comply with (a) the latest versions or all of our relevant information, including without limitation, product
specifications, data sheets and application notes for this product and (b) the user’s manual, handling instructions or all
relevant information for any products which is to be used, or combined with this products. Customers are solely
responsible for all aspects of their own product design or applications, including but not limited to (a) determining the
appropriateness of the use of this product in such design or applications; (b) evaluating and determining the
applicability of any information contained in this document, or in charts, diagrams, programs, algorithms, sample
application circuits, or any other referenced documents; and (c) validating all operating parameters for such designs

and applications. Mitsumi assumes no liability for customers’ product design or applications.

ARERIEAVE1—5-0A B3R - BIEHEF-FHRIME - TR - EXAORYM AV #3R-RESF. —REFHFICERASINLS
LEERLTBYET,

This product is intended for applying to computers, OA units, communication units, instrumentation units, machine tools,
industrial robots, AV units, household electrical appliances, and other general electronic units.

Atk (BEHE-JIESE) OFlEELLEIERNLI IV REESHF- K/ HILEEZFICCHAZEZEADERIE.
ANCEHMRFEROFTITER UV IZEEFT OB LET,

If you have any intentions to apply this product to the units related to the control and safety of transportation units
(vehicles, trains, etc.), traffic signaling units, disaster-preventive & burglar-proof units, or the like, contact our sales
representatives in advance.

MZEFHEES -BREPBEES-RF OIS - ASICROIEERMFZFICIEISTHEAICHLELTZEL,

Don't apply this product to any aeronautical & space systems, submarine repeaters, nuclear power controllers, medical
units involving the human life, or the like.

LRICEREBLGVEETH. CERAOAR. BRRVFERRIEOLVRY . FINoITHIGLIZEET . BEARLGE DT,
BROIBZETHIEMIHAEEICEFRCTRTRIZEVET OB LETS,

Before using this product, even when it is not used for the usage written above, notify and present us beforehand if
special care and attention are needed for its application, intended purpose, environment of usage, risk, and the design or
inspection specification corresponding to them.
PEROEENAEZDOFRIZLDIIDLEEHNICREOONT-BEIEEHOEFLL. BRIV EBSIEERIVERADERIL,
AHMBEERDOMAERBEICRESNDGLDENLET,

If any damage to our customer is objectively identified to be caused by the defect of this product, Mitsumi is responsible
for it. In this case, Mitsumi is liable for the cost limited to the delivery price of this product.

The contents of this document are subject to change without notice.
©2022 Mitsumi co., Ltd. All rights reserved. MITSUMI ELECTRIC CO., LTD. Semiconductor Div.

https://www.mitsumi.co.jp/latest/Catalog/index/index_e.html m



MEMS Wind Speed Sensor MMS651

(6) AEKIIFARDPTHAICLZIEHED L SEFKCBSICTIEEHEF I ZCHAVLERAEGOSHEADOAEE ZHIEE
S, RERICEHELTELBEICOVT, 3B LUARERORFEILEEZZEVELEA,
Please understand that this model is under development, and please check the "compatibility, etc." by yourself and judge
whether or not you can use this product. Neither our company nor the distributors of this product are responsible for any
damage caused in connection with this product.

EEEBEMEIZOLNTOEESEIE PROHIBITIONS FOR INDUSTRIAL PROPERTY RIGHTS

(1) AEMIIBHOEEE. /VN\VIZFEDLIRNBLEENTEYFEIOT. ARGOFERBHLSMIIFRAWNGENESEFELEL
EFFEYS,
Since this document contains the contents related to our copyright and know-how, you are requested not to use this
document for any purpose other than the application of this product.

(2) COHRBZEERALEFICKY. E=E0OEXMEEICFEDLOIMENRLELGE . SHERORE - REICEEFZDLDHILOL
HMZDEFFELTE, BHEFIZDEZAVFERADTI TERESLY,
If a use of this product causes a dispute related to the industrial property rights of a third party, Mitsumi has no liability
for any disputes except those which arise directly from the manufacturing and manufacturing method of our products.

HEMEEEPL E)ICDOWTODFEEIE PRECAUTIONS FOR PRODUCT LIABILITY ACT

AEBOBRSFEAXETEYLGERAZFICERT AR ADOEARWTERBRICOTHEL UL, BHEEFEEFZAVIRET
DT T HALZE,

No responsibility is assumed by us for any consequence resulting from any wrong or improper use or operation, etc. of
this product.

MITSUMI ELECTRIC CO.,LTD.
Strategy Engineering Department Semiconductor Business Division

Tel: +81-46-230-3470/ -

JEEC:

COT—RL—MIRBEHE SN TWASHERF NBE LUV ZOMDOBRBO-DICEROBHNLELICEREINSAREENIHYES, ZC
[CEREFEINTLSEHMIE. EXFOBEADORRBERIMETHEDTEHYFELA. CHERADKRIEEHRERESREVOLET,

Notes:

Any products mentioned this datasheet are subject to any modification in their appearance and others for improvements without prior
notification. The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you
will be asked to check their specifications.
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