‘ IDT FS1012
. Gas and Liquid Flow Sensor Module Datasheet

Description Feature s

The FS1012 MEMS mass flow sensoieneasures the flow A Gasor liquid mediums

rate using the thertramsfer (calorimetric) principle. The FS10124 Robst fisol i do i sol ation tec
is capable of measusdggs or liquid medium. A Resistant surface contamination

The FS1012 offers key advantages over-brasesioflow A No cavity to cause clogging

solutions. The sensor utilizes thermopile sensing, which prOViEe?Qesistant to vibration and pre ek

anexcellent sigAatnoise ratio. The sensor cons@isei s ol i"'d 0 T P

thermal isolation technologgitindrcarbideoating to peatt A Lowpower application

it from abrasive wear and provides robustness-tmth long A Sensitivat low flow rates and differential presssre level
reliability. In comparison, other séysicallgontain a fragile A Fag respons@ms

membrane above an etched cavity for the thermal isolation ba%e. Millielt output

The FS1012 features the sensor fully assembleebamdiedire 4 Suppy voltagedvto 5V
out to a-pin header. . .
A Module meratingemperature ran@écC to +8°C

Typical Applications FS1012 Flow Sensor Module

Process controls and monitoring
Oil and gas leak detection
HVAC and air control systems
CPAP and respiratory devices
Automotive mas air flow meter
Liquid dispensing system
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Basic Application Circuits

Figure 1. Single -Ended Circuit Example Figure 2. Differential  Circuit Example
/\ Vtosv /\ VsV
How Sensor How Sensor
HTRL |— HTRL |—
[ ] Microcontroller/ASIC HTR2 |— Microcontroller/ASIC
Input Offset Adjustment Differential Ap
+ SPI + SPI
TPL+ TPL+
ADC PC TPl" ADC  IC
TPIi 5 I 5
PWM TP2+I PWM
OFESET TP2i Gain: 20X to 100x
Gain: 20X to 100x
Ve Van
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Pin Assignments

Figure 3. Pin Assignments for Module 0 Top View
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Pin Descriptions

Table 1. Pin Descriptions

PinNumber Pad Name Type Description
1 TP1+ Output Thermopile 1 (+)
2 TPI Output Thermopile L)(
3 HTR1 Input Heater
4 HTR2 Input Heater
5 TP2 Output Thermopile(®)
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 therahewvieat dam:
Functional operation off8&012t abslute maximum ratings is not implied. Exposure to absolute maximum rating conditions r
device reliability.

Table 2.  Absolute Maximum Ratings
Symbol Parameter Conditions Minimum | Maximum| Units
WH HeateWoltag&upply 5.6 Y
Tstor Storagdemperature -50 130 °C
Operating Conditions
Table 3. Recommended Operating Conditions
Symbol Parameter Minimum Typical Maximum | Units
Tams AmbienDperatingemperatefa! 0 85 °C
IvTR cc Heater Driving Curiie@obnstant Curté&h 10 20 mA
VHTR_cv Heater Driving Voltageonstant Voltlg 3 5.6 \%
[a] Sensor specifications are tested at the wafer die level.
Electrical Characteristics
Table 4.  Electrical Characteristics
Note: Seenmportamotes at thend of the table.
Symbol Parameter Conditions Minimum | Typical | Maximum Units
Ry Heater Resist® 230 290 400 Y
’ _HTR Heater Temperature 300 ppm/°C
Coefficient of Resis&fc
Ve out | Thermopile Outiplut 3Vdriving voltage, in 205C, 30 35 60 mV
noflow
Rrp Thermopile Resistalfic | 20°C 100 210 300 K'Y
Vrp outoire| Thermopile Differential | 3Vdriving voltage, in 20;5C, -1 0 1 mV
Outptial no flow
tresp Response Tém 2 ms
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Symbol Parameter Conditions Minimum | Typical | Maximum Units
Standard Gas Flow Raiig(c]
FS101A026NG 0 2 SLPM
(2000) (SCCM)
Gas Flow
FS1012A100NG 0 10 SLPM
(1@00) (SCCM)
Standard Liquid Flow Ragfig (©]
0.5 SLPM
- FS1012004.Q 0 (500) (SCCM)
Liquid Flow
FS1012002.Q 0 1.0 SLPM

(1000) | (SCCM)

[a] Sensospecificationseatested dahewafer die level.

[b] SLPM: Standditér per minute

[c] SCCMStandard cubic centimeter per minute.
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Mechanical  Drawings

Figure 4. FS1012 Module Dimensions
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