MITSUMI 2024 03/28 Rev1.0
20—t Y MMS551 Data Sheet

DESCRIPTION

MMS551 (& MEMS #iffiz AW z/MNE DY TT , to Y FyTIch—</)Lo0—K MEMS w24 F v 7%
FALERELGMNREDFTRZEERRLEL . 24bit D EEEED AZAD OV N—2ZBEHL . 2REEGEANE
ETOAIBETHALES . /03— Jx—RICIE R2CEFRAL. /1AL LD BEETEVET,

MMS551 is a compact sensor using MEMS technology. The MMS551 uses a thermal flow type MEMS
sensor chip to achieve high-precision minute Flow rate measurement, and the AZAD converter with
24-bit resolution outputs high-precision measurement values as digital values. I2C interface is used for
communication with microcontroller.

FEATURES

HY—<)L7a—=K MEMS o3 Fy I e ERL/N B R ERRIEER
Adoption of thermal flow type MEMS sensor chip realizes compact and high-precision measurement
- TEREIK:Ar
- B4 X (Size) : 28mm(W) x 18mm(D) x 15.0mm(H) (TBD)
- R/NUFEE(Span accuracy) : 5 % R.D. (@25°C)
HER®D AAD a2 /3—5(24bit 7 FRRE)E A E
Equipped with a dedicated 4% AD converter (24-bit resolution)
- IEEREDERIE : < 5msec (TBD)
Faster response speed : < 5msec (TBD)
- ESREETIRILEN
High resolution digital output
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MEMS Flow Sensor MMS551
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MEMS Flow Sensor MMS551

78y~ E BLOCK DIAGRAM

Y FF 05 nEL FOALMBE | akss [ W
——— R -l —- . s . e ]
Sensor Analog processing Digital processing |“ | Connector SOl

Fig.1 784K Block diagram

E>E & PIN CONFIGURATION

Pin No. Pin Name
1 Vcc
2 SDA
3 SCL
4 GND

Fig. 2 E2El & (LHRE) Pin configuration (Top view)
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MEMS Flow Sensor MMS551

#Ext & KE 4 ABSOLUTE MAXIMUM RATINGS

(HEea =54 . BBEEE 25°C.~unless otherwise specified, Ta=25°C)

IHE £ =/ RE =N ="Fivi e
Item Symbol Min. Typ. Max. Unit Remark
=ERN-L=E
RIREE VDD - - 4.0 Y
Power-supply Voltage
AHAERE SCL, SDA im¥
Voltage at I/O ) 0.2 Vee v SCL, SDA terminal
#E 42 BN {E &35 RECOMMENDED OPERATING CONDITIONS
IHH i =/ R =KX =“Eiva e
Item Symbol Min. Typ. Max. Unit Remark
EREE
Operating Voltage vbD 27 3.3 S

N=Nc=

R EE Ts -40 85 oC TBD note!

Storage Temperature
AR R To -20 80 °C | TBD note!
Operating Temperature
TR Hs 35 95 %RH | TBD note!
Storage Humidity
3 R R ; .
Operating Humidity Ho 35 95 YoRH TBD note

KESFVEREESCLE
With no icing or condensation

BRI ELECTRICAL CHARACTERISTICS

(HEe =54 . BABEE 25°C.~unless otherwise specified, Ta=25°C)

notel:

HH s =7\ B =N Bify =
Item Symbol Min. Typ. Max. Unit Remark
LARERE
Input Low Voltage vig 0.0 0.3 x Vec \
HAHEE
Input High Voltage VIH 0.7 x Ve Vee Y
L HEEEE B
Output Low Voltage VoL i ) 0.4 v IO = 3.0mA
HHAEE i}
Output High Voltage VOH 0.8 x Vec v I0 = 1.0mA
S BB TR s
lﬁ% B2 JIL ) mA 8D
Current consumption
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MEMS Flow Sensor

MMS551

EARMEE PERFORMANCE

1)

stiRlTERE Performance

HE
Item

PEAE

e

Remark

AIEE

FREEHE:0 to 0.3L/min

X
Measurement range (®FsZE:0 to 1000Pa) .
0 "B
Zero point repeatability TBD
RANARE +5%R.D. *1,2
Span accuracy !
ANUERME
Span repeatability prD
mEEIEIZKDR/IVITE
Span shift due to temperature < 0.5%R.D. per 10°C *1,2
variation
TG ZBFREI(T63)
Response time < oms TBD
s fERE .
Resolution R& Dit

*LURIESEE FICBHEGESEE . BRES. 25°C 1 KRE. V3.3V TOIETY ,
Unless otherwise specified, the values are at dry Air,25°C, 1 atm and Vcc3.3V.
¥2QANVBEIIRIL-BRETHY . ARICHETHLDTEHYFEE A,

The zero point accuracy/repeatability and span accuracy/repeatability are independent uncertainties and add

according to the principles of error propagation.

2) HEHEYTERE Mechanical specifications

IHH iS5 =/ RE =K B e
Item Symbol Min. Typ. Max. Unit Remark
BHEE N Pmax . . 100k Pa | TBD
Allowable pressure range
ffit £ 73
Rated burst pressure Pourst S00k Pa TBD
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MEMS Flow Sensor MMS551

BIE 42 —7x—AR Communication interface

1) #EE General description

BIEAK
Serial Interface
YRA—[AL—T
Master/Slave

BERE Fast mode 400kHz
Speed mode
*BIEDFHMICOVWTITRIESA I —TJ—RHRAEZEZSRLTZELY,
For details of communication, refer to the communication interface manual

I2C

Slave / Address: 0x56

2) HHE~DZEHL Converting to Output Values (TBD)
HATZ LTz 24bit DT — 3 IEFBEHE 2 OBHERBT) DT—2 T,
D HYT—E2ZPvELT. RATREL/MiN IZEBRLET,
The read 24-bit data is a signed integer number (two's complement number).
Use this as Pv and convert it to Flow rate (L/min) using the following formula.

=a
JILEE

(/mir) — = — 0 0.1 0.2 03
= _ . _ 0 5000 10000 15000
(HEX) (0x000000) | (0x001388) | (0x002710) | (0x003A98)

HAZE#= : Df = Pv /50000
Df = R & Flow rate , Pv = 43 Sensor output
*HRAZREODEITE Y HAICEEEZRIZILET,

Changes in gas density affect the sensor output.
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MEMS Flow Sensor MMS551

41 #2[%] DIMENSIONS

| UNIT | mm |
10.0 sos, 3.5 s 10.1 sas 28.0 05
) [[al I
¢ I N
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€
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x)m
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18,0 =0

9.6 s

D30 sees
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ra

(g ]
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BMO4B-GHS3-TBT

A
)
o

*FHRPEGICOET NN ERLGLIAREVHIYES . RFONBIONTIEHAE LI TERVGHEZEL,

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

HE Y EYfFF85T % Recommended Sensor mounting dimensions

| UNIT | mm
BT (RRE) N
\J -
BT D B4 aa
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MEMS Flow Sensor MMS551

B YL EDEE HANDLING PRECAUTIONS

(1)

2)
(3)
4)

(5)

(6)

M

(8)

(9)

(10)

BFHERECIUMAFEEIZL>TIE, BERGEDEMN O HREBIZRAL. REO—EHEITEHMMAEFoY. AEBIZHT
BLEYTRIEAHYET . TORR. CU DRI DRHEERETELRNIEAHYFTOT, CHAICEL T, +57122
ER-CREDIA . EHERICTEIEHMESN THoEAL TS,

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.

RIRFTESEFEALTTEL,

Use applicable medium only.

T FAEE LN DRI DN TII M REREEEFE N B YET,

The performance is not guaranteed, in case the fluids other than the applicable medium.

BRMEARGER. RILAR, FUEZTHRLGE) IBEORELLGYET O TIHERAICESLENTTRSEL,

Do not use the corrosive gas such as chlorine, sulfur, acid, and alkali, etc.
BEENNOEYDEATHEORELLYVET OT, AHRIEENIZEMAASLOELIICHEIRLNTSEL,

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.

AARICRTRENF-ARICEEZRYMTIT TN, REEDKETIXELLERINATEEE A,

Attach all tubes so that the fluid flows only in the direction from the high pressure side (+) to the low pressure side (-).
BEEDRYDITARIE, KFEEZHELET, KEICHELLRIMEEEE1%FS.LUEDREDRRLLGLAREENLHYET .
Keep the ports of the sensor horizontal. Otherwise, it causes the error of +/- 1 %F.S. or more.

BT RIS T BMEREREZEHBL TT SN,

Execute confirming operation after the installation.

FRARRSLUREREICIOVNT, TROREZH(FTTTIL,

Do not use in the following environment.

- BRI ODENBEERERTEHECH

- K. HDOHIMBESH

- BB HT=HETH

-ME BEMEARBER. BIEHAR. 7VEZTHRBE)DHBH LIS

- REZIEDBLLESA

- KkE BEOBILDHEHEZS

- IRE), BEOEZENKRENEDS

-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

JAXRERIZDNT

Noise Countermeasures

COHBITITRETIEBEIHYFEREA BEITIARTRRKER LU LOERMEREEZLENTIZELY,
BMOVEERERET OIS (BRRVILT BRIEISDUEE) DY - RETHHBEN D, TESLEITEEL TREL T
W /A REFELTUVDEDHER JFIC. B—2 bR YL/AR  RTRIPAMNIBEDAV T VAV AR D EHDELD)
[ZIE. =T TI—NO /AR TANBED /A X REREL TSN, (BEPLFTVNERIZT S, o—IILFREFERT S
EDHELHRDPBHYET ) FB/AXEHLET B0, KEDIHFERIE. SEE. KEROE NRETHBEL TEREL
TFEW, TIRDRAYF I L FaL—2EFRADRICZIE, FG(IL—LYTSUREF) BLUVGTSURIGF) FiEh LTS
LY,
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MEMS Flow Sensor MMS551

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) BE#RIZDUWLNT
Ui F OB FERERDOBENKIICLTTEN, MEDRRELZYET,

Do not mix up the wiring. It causes the breakdown.

(12) EYHZLNIZDLNT
About handling
AEGIEERFTHY. ETSERLYBELGEHE., hZMA YT SEMECHEHELEZEILETDOT. ETIERLY.H
N—FZRELEY . RELULICIHFEICAZMZEOTTEL,

FETFLRSEIERALGLTTEL,

AEAE, EESNEHEIRERET) 7N TRYHKRVETO>TTSL,

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) EfHHIz2LT
Installation
AAZHEEICEEL. REFHOERE L. RBEBODENDBIELL TS,
BEFHHLORBNUDNRETHEELVEGHANTEEE A,

HE~NDREF. ERHRANDORADBRNBNERICRRENZINBIR - SOUTRIR—FDARIZESLSEELTTS
W BREEEDRETIXELVWEHAINTEEE AL

Please install with sealed structure by using O-ring etc. at inlet and outlet. If a leak occurs from the joint, correct
measurement will not be possible.

When piping to the product, make sure that the fluid flow into the product is in the direction from inlet to outlet shown
in the external dimension drawing. Correct measurement cannot be performed if the piping is incorrect.

(14) AEREEETLHEE. BARDIERICLIZA>TZEW, BAERECIRYMT TR EICES>TIE., B YD FIRED4FEE F
BTERNIEAHYET O T, SHAICKEL TR, +2ICTEE-CREDSA . EAERICTERIFHESn-0b ., ZHEHAFE
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 Flow Sensor MMS551

C A E®;¥E PRECAUTIONS FOR USE

(1)
(2)

(3)

(4)

(5)

AKX IFARPORBEGYFET  EHERITHAAATHBEANRBLGL T,

This model is a product under development. Please do not incorporate it into your product and provide it to the market.
ZHIERE. EEEORLICEHOTOFETA. FERER T —RIRIERIIHETIEZENHYET . ARKZITFEAL
G EF KR OREBEOHEICIY AGROFED E'Eit(i%f’?ﬁ‘“?ﬁi%éhél&@ﬁh\&’"ﬂ:\ BERODERIZE
WTC. BERDN—RIIT7 VI 17 D AT LB EGREFREEITICEEZSBON-LET 4H. RETBXUERAIC
BRLTIE ARRICAETIRFOER ERAHKRE. 72— b 7IVT—230/— M E) BLURB RO ERSIN SR
DEIRERBAE . BIEFRBAELLELESHRDIA . INITH S TZEW, T, LREHGEICEHOERT—2. B, REGLIC
RYBMHERNE. TOTI L TILTYXLZOMIEAERAGEDEFREFERTHHEE. AERER SLUPRATL
2ARTHRICFHEL . SEHROBFEREICEVWTCEARISZHIFLTIZS0, A EBEAAEICHT2EREEFAVER 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.

ABRFOAVE1—5-0A B3R - BISHEER - SURES - T -EEXAORYMAV #BR-REF, —REFHFICERSINST
EEBERLTHYEY,

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.

AR (BBE-JIESE) OfEEREMICHEHII=vh-RBESHSE K/ HILEEFICCHERAZEZEADRIE. B
ANC A RFEROFTITERMZEFT LOBMLNLET,

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.

MZEFHEER BEDBEESE BT OIS ARICRHOIERBFEFICIISHEAICELGLTZEL,

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

ERICRALGVWEETYH. CEAOAE. BMRTERRELIRY . £#-INLICRHIGLI-EE . BBLAKRGEIZDONT,
HEOIBZETOIEMNHASEICEBAICTRRIZEVET LOBREULLLET,

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.
PEROBEENAAEFZDOLRRIZEDILDLEEHMIZROONIBEEHHOFFLL. BHABSIEERLVERDAAL.
AEZEEOMAZREICRESNDGLDENLET,

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.
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MEMS Flow Sensor MMS551

6) ABKIIMARPTHSILEZCHEDL, bEKRCEHBICTEAMEIZCHERVNV-EREAGOCFERADRAIEE R
SV AHBICEELTELBEICOVT, BB LUARERORTEFTEFLZEVERE A,
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.

FEEXRBEMEICDOLTOFEEIE PROHIBITIONS FOR INDUSTRIAL PROPERTY RIGHTS

(1) XEHEIEHOZEEE. /VN\VIHEHLAIABRTLEFENTEYFEIOT. AEGEOFEABMLUMNIIEAVGOKIBFALEBL
EFES,
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) CORREFEALLBICIY. FE=FOEXMEEICERDLIBENRLELSE . SHERORE - HEAICEREFZHLILDL
SMIDEFELTIE, HHIFZEDEZAVFHEADTI TEIZELY,
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.

HEMEEEAPLFR)ITOWTOEEZEIE PRECAUTIONS FOR PRODUCT LIABILITY ACT

AEGORO-FEAXFTEYLGEAFCERTIARAOEANGERBRICOEEL TR, HHEFEEFZEVIRET
DTITELIZELY,

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 / -

RS

COT—EY—MIRBEINTVSIRABEX MBIV TOMDBRBO-OICEFOBIHLGLICEESNSAREEAHYES . Z2
[CEEBESINTOSEFHIE EXHOELDERBERIATHILDOTEHYFRA . CHEAOEEEFREZREESBELLET,

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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