SENSIRION

THE SENSOR COMPANY

SLF3S1L300R.iquid Flow Sensor
Made to Measurdhe Next Level in Liquid Flow Sensing

I Low flow sensing ug40 mil/min
Calibrated fop®iand IPA

Temperature compensated

Turn dowratio200:1 or better

Very compact and hgbtght form factor
Response tinelow 20 ms
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Product Summary
TheSLF3S1300F s S e onompadiquinl Aofsesnsodesigned for higblume applicationgniables

precise and reliable measurements of dynamic liquid flowdateinbidirectionally.
TheSLF38L300Fsensor featuga digital interfact&C{lviaa 6pinstandarelectricalonnector
TheSLF3S1300fbuildsontHatesy e ner at i on CMOSensE sensor ¢
sensing platform and allagfgevingn outstanding performance. The patented CMOSens® tec
combines the sensor element, signal processing and digital calibratioVi©@8 atsmallheé weibven
CMOS technology is perfectly suited-fprdlityhmass production and is the ideal choice for deman
costsensitive OEM applications.

Benefits of Se@eTednmologyonds CMOSens
1 High reliability and kergn stalyi

Best signidio-noise ratio

Industrproven technology with a track record of m20gehas

1 Designed for mass produatidrigh process capability
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1 SensorPerformance

The following TablartdTable listthespecifications of BleF3SL300F liquid flow serieoihe product comes
fully calibrated for wate®@]tand Isopropyl alcohol) (IPA

Parameter SLF3SL300F Unit

HO Full scale flow rate +40 ml/min

H0O Sensor output kmit +65 ml/min
Accuracy +5 % of rmasuredalue
(whichever error is larger) 005 ml/min
Repeatabiltty 0.5 % ofmeasured valug
(whichever error is larger) 0.aL m/min
Temperature coefficient 0.2 %measured valliéC
(additional error / °C; whichever is lar 0.0 ml/miri °C
Mounting orientation sensitivity <0.02 ml/min

Tablel: Specificatiorfsr liquid flow senStuF3SL300Kall data for medius®Ha®3°C, and for VDD 3%

Parameter SLF3S.300F Unit

IPA Full scale flow rate +40 ml/min

IPA Sensor output Himit +65 ml/min
Accuracy +10 % of measured valu
(whichever error is larger) 0.2 ml/min
Repeatability 0.5 % of measured valu
(whichever error is larger) 0.0 ml/min
Temperature coeffigient 0.2 % measured value /
(additional error / °C; whichever is lar 0.004 ml/mird °C
Mounting orientation sensitivity <0.05 ml/min

Table2: Specifications for liquid flow sensor-$8638 (all data for medium IPA;@t 28d for VDD ¥pb

1Flow rate at which the sensor output saturates. Séeléacfierformance betweesdale and saturation point.

2 Accurackespectively repeatalsiigcifications valid for flow baless 20ml/min See the charts in section 2 for the aerdacy
repeatabiligpecificatisnrespectivelyetween 20 mi/miandfull scale.

3 Additnal accuracy ernocase liquid and ambient temperatures are similar but both devidfing from 23

4Maximum additioeatowhen flow channel is vertical.
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1.1Specification Charts

The SLF38L300Hiquidflow sensoshowe bidirectional, linear transfer characteristics. The product comes fully
calibrated for wateiO)andisopropyl alcohol (IPA)
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Figurel: Left:Liquid flow sensor accuracy and repeatability across the flowSaRrGSIFGOE Relative errori®o of measured value
for HO. Right:Liquid flow sensor accuracy and repeatability across the positive flow range30the/gideB8e error in ml/min for
HO.
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Figure2: Left:Liquid flosensor accuracy and repeatability across the flow range ofl8@ELR8&tive error in +% of measured value
for IPARIight:Liquid flow sensor accuracy and repeatability across the positive flow range300ihe/gise88e error in ml/mPvor
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2 Specifications

2.1Electrical Specifications

Parameter Symbol |Conditian Min. Typical  |Max. Units |Comments
Supply voltage DC  |Vbb 3.2 35 3.8 \%
Powetwup/down level |Vror 2.3 25 2.7 \%
Measurement 4.5 6 mA
Supply current Ibp
Idlemode 0.05 0.6 mA

Table3: Electricatharacteristics

2.2Timing Specifications

Parameter Symbol [Min. Typical [Max. |Units [Comments

Powetup time tru 25 ms  |Time to sensor ready

Soft reset time tsr 25 ms |Time between soft reset commarsetiasmt ready
Warnp time tu 50 ms Time needed until sensor output is within specificatig

according to sectlbfiat 50% full scale flow rate.

[PC SCL frequency |fiac 400 1000 |kHz
Update rate liquid floy
value an#ligh FloWlag
Update rate temperat
valueand AiinLineflag
Recommendesgnsor
readout frequency

fiiow 1800 |2000 (2200 |Hz

ftemp 73 83 111 Hz

fro 10 50200 (2000 |Hz Recommendatimrebased on explanations in sek:tion

Table4: Timing specifications

2.3Absolute Minimum and Maximum Ratings

Stress levels beyond those listeabieb may cause permanent damage to the sensor or affect its reliability. The:s
are stress ratings only and functional operation of the sensor at these conditions is not guaranteed. Ratings
tested each at a time.

Parameter Rating Unit
Operating tem@ture +5 €& +50 °C
Maximum relativemiditjor longerm exposure gg;ge?z\r’]gom 9F/RH, whichever is lowen n/a
Short term storage tempefature 206 +60 °C
Short term storage hunfidity 0 é 9 5 ;nR6Rcbhdensing % RH
ESD HBM (humiaody model) < 2(class 1C) kv
Supply voltagéo -0.3to5.5 \
Burst pressure 25 bar

Table5: Absolute minimum and maximum ratings

ESD Warningfhe sensor is susceptible to ESD damages, especiaibuching the connggts. During
handling and testisgitabl&SD precautions must be taken.

Please not¢hat the sensor chip is not electrically isolated from the flow channel and the medium passing thrc

Thereforea voltage difference between sensor and stealildnbe avoided at all times through proper system
grounding and design.

5 Flow path empty. Short term storage refers to temporary conditions during e.g. transport.

www.sensirion.com Versiorl.0i D1i June 2019 520



2.4PinAssignment

The liquid flow sensor is equippea Gpih connect@Molexpart mmber532610671 1.25mm pitch PicoBlade
header6 circuijdor electrical connecte®eTl ables below for the pin assignment

Pad |Description Comments

1 n.c. Nonfunctional, connect to @Né&ave floatin
2 SDA (data) Serial data, bidirectional

3 VDD Supply voltage

4 GND Ground

5 SCL (clock) Serial clock, bidirectional

6 n.c. Nonfunctional, connect to @Né&ave floatin

Table6: Pinassignment

Thesensor is compatible with the mating standard connegbart(Matetxer 5162300 and the PicoBlade
Standar@able Assembly series 15634 PicoBlad®m-PicoBladeable asembly \ailable in different lengths).
These parts cde orderddbmthe usual electronicdinae distributors.

3 Sensor Output Signal Description

3.1Flow Rate Measurement

After the sensor receives the fAstart continuous
and continuously performs measurements of dOr&tiorsTherefore, the flow rate value is updated every
0.5 ms (se€abled).

The output flow rate value corresponds to thecavkadigadividual 0.5 ms measuremeaitse the last read

out. This has the benefit that the useadawut the sensor at his own desired speed, without losing information a
thus prevents aliasing. During the first 100 ms of, diveraggngged value is obtained as the arithmetic mean.

When the reading speed is slower than 100 ms, the sensor will continue to average, but with a different algorit
algorithm exponential smoothing is used, with a smoothin@ fatas:.

Y |20 p | OY h Y ah A&EioOpmind

WhereY is the arithmetic mean value after the first 100 ms and the output flow rate value corresponds to
availabléy.

With an exponential smoothing facter @0125the user receives approximately an average value of the last
100 ms. In order not to lose inforniaicensor should be read out at least once everWIeh e sensor

has entered exponential smoothing, this is indicated by bit 5 in the signaling flag output of the sensor being ¢
(=1) (see seatid.3.

Please refer to relevant literature for more information about exponential smoothing.

3.2Temperature Measurement

The temperature is measured every ~12 Tab(gbevith the help of an additional onboard temperature sensor. It
provides theensadd temperature, whicinffuencetly theambienandfluid temperatsras well athe operating
conditions of the sen3tie temperature values are not averaged as descrilied edmveut temperature value
corresponddwaydo the latest temperature measurement available.
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