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Gas and Liquid Flow Sensor Module

FS1012

Datasheet

Description

The FS1012 MEMS mass flow sensor module measures the flow
rate using the thermo-transfer (calorimetric) principle. The FS1012
is capable of measuring a gas or liquid medium.

The FS1012 offers key advantages over resistor-based flow
solutions. The sensor utilizes thermopile sensing, which provides
an excellent signal-to-noise ratio. The sensor comprises a “solid”
thermal isolation technology and silicon-carbide coating to protect
it from abrasive wear and provides robustness and long-term
reliability. In comparison, other sensors typically contain a fragile
membrane above an etched cavity for the thermal isolation base.

The FS1012 features the sensor fully assembled and wire-bonded
out to a 6-pin header. Wetted materials consist of a glass fiber
reinforced PAB6 resin, epoxy, and silicon carbide.

Typical Applications
= Process controls and monitoring

= Qil and gas leak detection

= HVAC and air control systems

= CPAP and respiratory devices

= Liquid dispensing system

Basic Application Circuits

Figure 1. Single-Ended Circuit Example
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Features

= Gas or liquid mediums

= Robust “solid” isolation technology

= Resistant to surface contamination

= No cavity to cause clogging

= Resistant to vibration and pressure shock

= Low power application

= Sensitive at low flow rates and differential pressure levels
= Fast response: <5ms

= Millivolt output

= Supply voltage: 3V to 5V

= Module operating temperature range: 0°C to +85°C

FS1012 Flow Sensor Module

Figure 2. Differential Circuit Example
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Pin Assignments

Figure 3. Pin Assignments for Module - Top View

u

Pin Descriptions

Table 1. Pin Descriptions

Pin Number Pad Name Type Description
1 TP1+ Output Thermopile 1 (+)
2 TP1- Output Thermopile 1 (-)
3 HTR1 Input Heater
4 HTR2 Input Heater
5 TP2- Output Thermopile 2 (-)
6 TP2+ Output Thermopile 2 (+)
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Absolute Maximum Ratings

The absolute maximum ratings are stress ratings only. Stresses greater than those listed below can cause permanent damage to the device.
Functional operation of the FS1012 at absolute maximum ratings is not implied. Exposure to absolute maximum rating conditions may affect

device reliability.

Table 2. Absolute Maximum Ratings
Symbol Parameter Conditions Minimum | Maximum | Units
Vi Heater Voltage Supply 5.6 \
TsToRr Storage Temperature -50 130 °C
PsursT Burst Pressure 10 bar
Recommended Operating Conditions
Table 3. Recommended Operating Conditions
Symbol Parameter Minimum Typical Maximum Units
Tave Ambient Operating Temperaturel@ 0 85 °C
IHTR_cC Heater Driving Current — Constant Current el 10 20 mA
VHTR cv Heater Driving Voltage — Constant Voltage[el 3 5.6 \Y
[a] Sensor specifications are tested at the wafer die level.
Electrical Characteristics
Table 4. Electrical Characteristics
Note: See important notes at the end of the table.
Symbol Parameter Conditions Minimum | Typical Maximum Units
Ru Heater Resistor(al 230 290 400 Q
OC_ntr Heater Temperature 300 ppm/°C
Coefficient of Resistancelel
V1p_out Thermopile Outputel 3V driving voltage, in air, 20°C, 30 35 60 mV
no flow
Rrp Thermopile Resistance @l 20°C 100 210 300 KQ
Ve outoire | Thermopile Differential 3V driving voltage, in air, 20°C, -1 0 1 mV
Outputle no flow
trResp Response Time 5 ms
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Symbol Parameter Conditions Minimum | Typical Maximum Units

Standard Gas Flow Range [} [c]

FS1012-1020-NG 0 2 SLPM
(2000) (SCCM)
Gas Flow
FS1012-1100-NG 0 10 SLPM

(10000) | (SCCM)

Standard Liquid Flow Range !} []

0.5 SLPM
FS1012-1001-LQ 0 500 Soon

Liquid Flow
FS1012-1002-LQ 0 1.0 SLPM

(10000 | (SCCM)

[a] Sensor specifications are tested at the wafer die level.
[b] SLPM: Standard liter per minute.
[c] SCCM: Standard cubic centimeter per minute.

Flow Curves
The flow output curves are typical values at room conditions. The heater voltage is set at 5VDC. Flow input is from P1 to P2 out.

In general, use TP1 to measure gas flow and TP2 for liquid flow.

Figure 4. FS1012-1020-NG Flow Curve
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Figure 5. FS$S1012-1100-NG Flow Curve

FS1012-1100-NG
(Ambient Temp, 5V Heater)

120

=
E
5
=1
2 —TP1
O
e TP2
90
005 1 152 25 3 35 4 45 5 55 6 65 7 75 8 85 9 95 10
Flow Rate (SLPM)
P1to P2
Figure 6. FS1012-1001-LQ Flow Curve
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Figure 7. FS$1012-1002-LQ Flow Curve
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Package Outline Drawings

Figure 8. FS$1012 Module Outline Drawings
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Package Revision History

Date Created | Rev MNo. Dezcription
Aug 11, 2017 | Rev01 | Modify "NOTE"
Nov 16, 2017 | Rev(02 | Modify Port Tip Decign
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Ordering Information

Note: The part code depends on the application. In the part code, NG refers to “non-corrosive gas” and LQ refers to “liquid.”

Orderable Part Number Description and Package Shipping Packaging Temperature
FS1012-1020-NG 0 to 2 SLPM gas flow sensor mounted on a circuit Box 0°C to +85°C
board with a flow housing
FS1012-1100-NG 0 to 10 SLPM gas flow sensor mounted on a circuit Box 0°Cto +85°C
board with a flow housing
FS1012-1001-LQ 0to 0.5 SLPM (500 SCCM) liquid flow sensor Box 0°C to +85°C
mounted on a circuit board with a flow housing
FS1012-1002-LQ 0to 1.0 SLPM (1000 SCCM) liquid flow sensor Box 0°C to +85°C
mounted on a circuit board with a flow housing

Revision History

Revision Date Description of Change

November 19, 2018 Update module dimensions drawing, change Table 2 spec, added flow curves.

September 8, 2017 Updated module dimensions drawing.

July 20, 2017 Initial release of the datasheet.

‘ IDT Corporate Headquarters Sales Tech Support
o 6024 Silver Creek Valley Road 1-800-345-7015 or 408-284-8200 www.|DT.com/go/support

San Jose, CA 95138 Fax: 408-284-2775
www.IDT.com www.|DT.com/go/sales

DISCLAIMER Integrated Device Technology, Inc. (IDT) and its affiliated companies (herein referred to as “IDT”) reserve the right to modify the products and/or specifications described herein at any time,
without notice, at IDT's sole discretion. Performance specifications and operating parameters of the described products are d etermined in an independent state and are not guaranteed to perform the same
way when installed in customer products. The information contained herein is provided without representation or warranty of any kind, whether express or implied, including, but not limited to, the suitability
of IDT's products for any particular purpose, an implied warranty of merchantability, or non-infringement of the intellectual property rights of others. This document is presented only as a guide and does not
convey any license under intellectual property rights of IDT or any third parties.

IDT's products are not intended for use in applications involving extreme environmental conditions or in life support systems or similar devices where the failure or malfunction of an IDT product can be
reasonably expected to significantly affect the health or safety of users. Anyone using an IDT product in such a manner does so at their own risk, absent an express, written agreement by IDT.

Integrated Device Technology, IDT and the IDT logo are trademarks or registered trademarks of IDT and its subsidiaries in the United States and other countries. Other trademarks used herein are the
property of IDT or their respective third party owners. For datasheet type definitions and a glossary of common terms, visit www.idt.com/go/glossary. All contents of this document are copyright of Integrated
Device Technology, Inc. Al rights reserved.
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@Iasﬂ U

KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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