Features Applications

m Compensated analog output Industrial:

m Ultra-low pressure sensing W HVAC systems
W Gauge and differential types M Process monitoring

. . . m Packaging automation
| For use in clean, dry air and non-corrosive **Medical Devices (low/medium risk):
gas environments

) W Diagnostic equipment
W Tape and reel packaging W Analysis equipment
W RoHS compliant*

BPS110 Series - 12 mm Analog Low Pressure Sensor

BOURNS'

Electrical Characteristics

SUPPIY VORAGE (Vg) vt e e e 2.7 V minimum, 5 V typical, 5.5 V maximum
Supply Current @ 5V .. ....1.25 mA minimum, 2 mA typical, 2.4 mA maximum
(@011 101 @0 7T ST P PP TRPOPR 1.9 mA
MinIMUmM OUtPUL LOAA RESISLANCE .......cuviiiiuiiitieiii ittt na et h e bt a et e et et eae et nae e et sa e et e ab e e s e ebe e s e nbeeanetens 5 kQ minimum
Performance Characteristics
OPErating TEMPEIATUIE........eieiieieiiite ettt ettt ettt b e bbb bt b e e bt bt e e nbe et e nae e e e nreennenneennene -40 °C to +85 °C (-40 °F to +185 °F)
STOrAgE TEMPEIAIUIE ...ttt b et b e sttt et e st e sb e e st e e sat e e b e e bt e e nbe e st e etee s -55 °C to +100 °C (-67 °C to +212 °F)
Pressure Range......... ...0.15t0 1.0 psi (10.3 to 68.9 mbar; 1.03 to 6.89 KPa; 4.2 to 27.7 in H20)
(O 01110 | ST OPRURRUPRPP Amplified analog

(DY O =Y To 1 (1] 1T o ISR PTURRRURPRRN 12 bit
Ratiometric Output Range (Vgut)** ..10 % t0 90 % Vg
ACCUIACY @ 25 PC ...ttt ettt h e bt a et eae et oae e et eh e o4t eh e e s a4 h £ e bt e b £ e b e e b e e e e Sh £ et e Hh e ea et oh e ea e e eR e e s e e b e eh s e Rt e e s et e eae et e nae e e e nan e nnes +0.25 % FS
Total Error Band over 0 °C to 60 °C (+32 °F to +140 °F).. .+1.5%FS

LIFEHME DIFift ..ottt e b e st e et e e e h bt e e b e e s at e oo b e e e b e e e b e e e b e s ae e et e e ek b e e R e e e aa e e ebe e eab e e be e e be e sanesre e +0.5%FS
Startup Time............... .... 8 ms maximum
ANAIOG UPAALE TIME ...ttt ettt st b e e e h b e e s b e e et e e b e e e s b e e s he e et e e sas e e b e e e ha e e sbe e sabeeebe e e b e e ebeeebeesaneeree e 25 ms typical
ST TgT o] aTe T R t=To o = PP SPPOTRTRPOPRNE 200 Hz
Proof Pressure..... .... 5X full scale pressure
LT O LS B =TT U = PRSP 10 psi

Product Characteristics
LY (=T L= W Ofe] g g o T 141 1111 4V PSP TS PURURROPRRPP
Moisture Sensitivity Level.
ESD Classification (HBM).

MaIKING....coiiiiiie e Partial model number, media compatibility, pressure type, pressure rating, lot code
S =gl =T o I o= Vo e To g To T PSPPSR UPPRPRPNE 250 pcs./reel
WWBIGNT ..ttt et he e b e e e h e e bt e s e e et e e e a b e e s b e e et e e ae e e b e e e hb e e nh e et e b e e e e 1.307 grams (0.046 0z)
Transfer Function Formula Basic Circuit Schematic
Vout = VminComp A1
Ppsi = (Pmax = Pmin) * - +Pmin
VmaxComp - Vm|nComp
/ Vg N

Where

Ppsi = Measured Pressure in PSI

Pmax = Maximum Pressure

Pmin = Minimum Pressure AN(;ALIJ-TOG

Vi = Minimum Voltage (Usually 0.5 V) Vout | 6

minComp . g y SSC -
VmaxComp = Maximum Voltage (Usually 4.5 V)
Vout = Output Voltage (Pin 6)
\ GND %

Consult factory for custom options such as supply voltage, V4
temperature calibration range, output range accuracy
specification, and update rate. Note: Power supply decoupling and output filtering included.

*  RoHS3 Directive 2015/863 Amendments of Annex Il on March 31, 2015

** Bourns® products have not been designed for and are not intended for use in “lifesaving,” “life-critical” or “life-sustaining” applications nor any other applications
where failure or malfunction of the Bourns® product may result in personal injury or death. See Legal Disclaimer Notice on the last page of this document, and at
www.bourns.com/docs/legal/disclaimer.pdf.

*** 5V input voltage.

Specifications are subject to change without notice.

Users should verify actual device performance in their specific applications.

The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.
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BPS110 Series - 12 mm Analog Low Pressure Sensor BOURNS®

Cross Section

Cover/Mechanical Protection

Media Inlet Ports

Product Dimensions

MEMS Sensing Element
(Differential Pressure)

Soft Die Attach Material

Integrated Signal
Conditioning
(ASIC)

-

Electrical Connections

Filter Capacitor

Terminal Assignment

DEVICE PINOUT

P1 Vg

P2 N/C

P3 N/C

P4 Ground
P5 N/C

Pé Vout
P7 N/C

P8 N/C
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Specifications are subject to change without notice.
Users should verify actual device performance in their specific applications.
The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.
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BPS110 Series - 12 mm Analog Low Pressure Sensor BOURNS®

How To Order
BPS110 - AG OP15 -2 D G

Model Series | ‘

Analog Amplified
Media Compatibility

A= Air/Gas
Pressure Type
G = Gauge

D = Differential

Pressure (psi)
0P15=0.15
0P30 =0.30
01P0=1.0

Terminal Pins
2 = Surface Mount Terminals
Port Style
D = Dual Port, Horizontal
Packaging Designator
G = 250 pcs. per 13-inch Reel

Solder Profile

300 -
. 250 °C Max.
o /\ (5 Seconds Max.)
w 200 / \ Notes:
S .
.<_: \ 150 5 °C 1. No clean solder paste is recommended.
o 2. Aqueous wash is not recommended.
% 100 3. Use of water soluble soldering flux
o should be avoided due to possible
= corrosion.
4. Multiple passes through the soldering
Time process is not recommended.
5. Other SMD processes and profiles
80-100 Seconds .60 Seconds Max. should be verified by the customer.

Processing Method: Reflow soldering with infrared heat or forced air convection (only once).

Specifications are subject to change without notice.
Users should verify actual device performance in their specific applications.
The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.




BPS110 Series - 12 mm Analog Low Pressure Sensor BOURNS®

Packaging Specification

250 pieces per 13-inch reel.
Meets specifications of EIA-481-1 or EIA-481-2.

3.81
(0.15)

EQUAL SPAGED H 22 h ©.157)
. - wor
(D OO O0OO0OO0OO0OO0O0

Ny
# \ 1o
Y Y

—

OONONIONONOIONOING ‘ O O O -
330.2 ‘ ‘ 25.4 16.0 ‘
(13.0) DA ™ =T 0.630) \
. MM . 025
DIMENSIONS: m TOLERANCES: 0.010)

BOURNS'

Asia-Pacific: Tel: +886-2 2562-4117 « Email: asiacus@bourns.com
EMEA: Tel: +36 88 885 877 + Email: eurocus@bourns.com

The Americas: Tel: +1-951 781-5500 + Email: americus@bourns.com
www.bourns.com

REV. 07/19

Specifications are subject to change without notice.
Users should verify actual device performance in their specific applications.
The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.




Legal Disclaimer Notice BOURNS®

This legal disclaimer applies to purchasers and users of Bourns® products manufactured by or on behalf of Bourns, Inc. and its
affiliates (collectively, “Bourns”).

Unless otherwise expressly indicated in writing, Bourns® products and data sheets relating thereto are subject to change
without notice. Users should check for and obtain the latest relevant information and verify that such information is current and
complete before placing orders for Bourns® products.

The characteristics and parameters of a Bourns® product set forth in its data sheet are based on laboratory conditions, and
statements regarding the suitability of products for certain types of applications are based on Bourns’ knowledge of typical
requirements in generic applications. The characteristics and parameters of a Bourns® product in a user application may vary
from the data sheet characteristics and parameters due to (i) the combination of the Bourns® product with other components
in the user’s application, or (ii) the environment of the user application itself. The characteristics and parameters of a Bourns®
product also can and do vary in different applications and actual performance may vary over time. Users should always verify
the actual performance of the Bourns® product in their specific devices and applications, and make their own independent
judgments regarding the amount of additional test margin to design into their device or application to compensate for
differences between laboratory and real world conditions.

Unless Bourns has explicitly designated an individual Bourns® product as meeting the requirements of a particular industry
standard (e.g., ISO/TS 16949) or a particular qualification (e.g., UL listed or recognized), Bourns is not responsible for any
failure of an individual Bourns® product to meet the requirements of such industry standard or particular qualification. Users of
Bourns® products are responsible for ensuring compliance with safety-related requirements and standards applicable to their
devices or applications.

Bourns® products are not recommended, authorized or intended for use in nuclear, lifesaving, life-critical or life-sustaining ap-
plications, nor in any other applications where failure or malfunction may result in personal injury, death, or severe property or
environmental damage. Unless expressly and specifically approved in writing by two authorized Bourns representatives on a
case-by-case basis, use of any Bourns® products in such unauthorized applications might not be safe and thus is at the user’s
sole risk. Life-critical applications include devices identified by the U.S. Food and Drug Administration as Class Ill devices and
generally equivalent classifications outside of the United States.

Bourns expressly identifies those Bourns® standard products that are suitable for use in automotive applications on such
products’ data sheets in the section entitled “Applications.” Unless expressly and specifically approved in writing by two
authorized Bourns representatives on a case-by-case basis, use of any other Bourns® standard products in an automotive
application might not be safe and thus is not recommended, authorized or intended and is at the user’s sole risk. If Bourns
expressly identifies a sub-category of automotive application in the data sheet for its standard products (such as infotainment
or lighting), such identification means that Bourns has reviewed its standard product and has determined that if such Bourns®
standard product is considered for potential use in automotive applications, it should only be used in such sub-category of
automotive applications. Any reference to Bourns® standard product in the data sheet as compliant with the AEC-Q standard
or “automotive grade” does not by itself mean that Bourns has approved such product for use in an automotive application.

Bourns® standard products are not tested to comply with United States Federal Aviation Administration standards generally

or any other generally equivalent governmental organization standard applicable to products designed or manufactured for
use in aircraft or space applications. Bourns expressly identifies Bourns® standard products that are suitable for use in aircraft
or space applications on such products’ data sheets in the section entitled “Applications.” Unless expressly and specifically
approved in writing by two authorized Bourns representatives on a case-by-case basis, use of any other Bourns® standard
product in an aircraft or space application might not be safe and thus is not recommended, authorized or intended and is at the
user’s sole risk.

The use and level of testing applicable to Bourns® custom products shall be negotiated on a case-by-case basis by Bourns and
the user for which such Bourns® custom products are specially designed. Absent a written agreement between Bourns and the
user regarding the use and level of such testing, the above provisions applicable to Bourns® standard products shall also apply
to such Bourns® custom products.

Users shall not sell, transfer, export or re-export any Bourns® products or technology for use in activities which involve the
design, development, production, use or stockpiling of nuclear, chemical or biological weapons or missiles, nor shall they use
Bourns® products or technology in any facility which engages in activities relating to such devices. The foregoing restrictions
apply to all uses and applications that violate national or international prohibitions, including embargos or international
regulations. Further, Bourns® products and Bourns technology and technical data may not under any circumstance be
exported or re-exported to countries subject to international sanctions or embargoes. Bourns® products may not, without prior
authorization from Bourns and/or the U.S. Government, be resold, transferred, or re-exported to any party not eligible

to receive U.S. commodities, software, and technical data.

To the maximum extent permitted by applicable law, Bourns disclaims (i) any and all liability for special, punitive, consequential,
incidental or indirect damages or lost revenues or lost profits, and (ii) any and all implied warranties, including implied warranties
of fitness for particular purpose, non-infringement and merchantability.

For your convenience, copies of this Legal Disclaimer Notice with German, Spanish, Japanese, Traditional Chinese and Simplified Chinese
bilingual versions are available at:
Web Page: http.//www.bourns.com/legal/disclaimers-terms-and-policies

PDF: http://www.bourns.com/docs/Legal/disclaimer.pdf

C1753 05/17/18R
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Features Applications

m Compensated digital output Industrial:

m Ultra-low pressure sensing W HVAC systems
m Digital 12C output W Process monitoring

i . B Packaging automation
W Gauge and differential types **Medical Devices (low/medium risk):

W For use in clean, dry air and non-corrosive m Diagnostic equipment
gas environments W Analysis equipment

W RoHS compliant*

BPS120 Series - 12 mm Digital Low Pressure Sensor

BOURNS'

Electrical Characteristics

SUPPIY VORAGE (Vg) vt e e e 2.7 V minimum, 5 V typical, 5.5 V maximum
SUPPIY CUITENE @ 5V ..ottt bttt ie e nenne e 1.2 mA minimum, 2 mA typical, 3.5 mA maximum
Performance Characteristics
OPErating TEMPEIATUIE........eieiieieiiite ettt ettt ettt b e bbb bt b e e bt bt e e nbe et e nae e e e nreennenneennene -40 °C to +85 °C (-40 °F to +185 °F)
S (o] =To TR 1100 o =T o1 (0= PP P RO PRTOP -55 °C to +100 °C (-67 °C to +212 °F)
Pressure Range............ ...0.15t0 1.0 psi (10.3 to 68.9 mbar; 1.03 to 6.89 KPa; 4.2 to 27.7 in H20)
(@ TV TR Digital 12C (1)
EFfECHIVE ADC RESOIUTION ...ttt h et a et e bttt eh e e s e e eh e e e s e b e e e s e b e ea st b £ eae e eb e eae e e bt eh e e e bt eh e e bt e he e b e ne e et e nee et e nanenne s 13 bit

ACCUracy @ 25 °C ......oovuiiiiieiieeieeeee et +0.25 % FS
Total Error Band over 0 °C to 60 °C (+32 °F to +140 °F)..... +15%FS
[T aTe B L=t 40 IS} v= o] ) YOO PTOPURUOP PRSP +0.5%FS
Startup Time............... .. 15 ms maximum
(Do) = U0 oTo =1 L= 1031 SRRSO PRV SPPP 8.5 ms typical
Proof Pressure........... .... 5X full scale pressure
LSO B (=TT U = PRSPPI 10 psi

(1) 12C address is set to (0x28). Alternative addresses are available. Consult the factory for custom options.

Product Characteristics

Media COMPATDITIY ...t h et ettt nh e et h e e e bt s e bt e et e ean et e e s Non-corrosive dry gasses
MOISTUIE SENSIIVITY LEVEL ... .ottt ea et h e e bt ea e e bt o et e e bt e o2 bt oo he e St e e h bt e bt e eh et et e e eas e et e e eae e e nae e nateenbe e e b e e nneeanneas 1
ESD ClasSifiCation (HBIM).........oouiiiteruietiittete ittt ettt et ettt eh e e e ehe e s e e b e ea s e £ e eae e bt eas e £ e Sa e e et eh e e b e eh e e b e e b e e s e b e e s e bt e e e e bt et et e eneennennean 2 kv

MAFKING ..o Partial model number, media compatibility, pressure type, pressure rating, lot code
S =T o T (o [l o ToT = To 1o To T PSSP U TP PP PPOP PP 250 pcs./13-inch reel
L LT To o PSPPSRI 1.307 grams (0.046 0z)
Transfer Function Formula Basic Circuit Schematic
Peounts — 0.1 * Max A
Ppsi = (Pmax = Pmin) * 0.8 - Max + Pmin
4 Vg N
Where
Ppsi = Measured Pressure in PSI
P = Pressure Counts N
Pcounts e . DIGITAL SCL E
min = Minimum Pressure -
i . out SDA 7
Pmax = Maximum Pressure SSC -
Max = 16384 = 14 Bits
Consult factory for custom options such as supply voltage,

temperature calibration range, output range accuracy \ GND /
specification, and update rate.

|

Note: Power supply decoupling included.

* RoHS3 Directive 2015/863 Amendments of Annex Il on March 31, 2015

**Bourns® products have not been designed for and are not intended for use in “lifesaving,” “life-critical” or “life-sustaining” applications nor any other applications
where failure or malfunction of the Bourns® product may result in personal injury or death. See Legal Disclaimer Notice on the last page of this document, and at
www.bourns.com/docs/legal/disclaimer.pdf.

Specifications are subject to change without notice.

Users should verify actual device performance in their specific applications.

The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.
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BPS120 Series - 12 mm Digital Low Pressure Sensor BOURNS®

I12C Parameters

SO I O] oot =T V=T g T £ YOO OO 100 to 400 kHz
Start Condition Hold Time Relative to SCL Edge typsTA.-- .0.1us

MINIMUM SCL CIOCK LOW WIGHNT B U «-reevrerrerereeeerisrenieeeeses e eessesesseseessesessssesessssessesesesesnesseeeseesesseseesseseasenenssssnessassnesssnessassnssssnsssssssseens 0.6 us
MinIMUM SCL ClOCK HIGN WIGHNT H|GH -+ evverereeeeeiiseirirtietsete ettt 0.6 us
Start Condition Setup Time Relative 10 SCL EAQE tQUSTA -+ +-rwrrrrrrerrrrrimriistei ittt sa et r s a s 0.1 s
Data Hold Time on SDA Relative t0 SCL EAQE tHDDAT ««-«+r«rrerrerrrererrmerreieeariseesresreeseesreeseesreeseesmeseesseseesseeseesresseesresneesresmeesnesneeseesneesnesnees 0.0 us
Data Setup Time on SDA Relative t0 SCL EAQE tQUDAT ++-+-ewrerrerrerererieiniii sttt sttt sttt ae e s 0.1 us
Stop Condition Setup TiME ON SCLAGUGTO - +rrrrrererrrrerimreieseiiteti ittt sttt s et b e bt ae b e e b e s s b et e e s ea e e nns 0.1pus
Bus Free Time Between Stop Condition and Start Condition tRg ... .. vreririiiiiiiii s 2ps

1 Combined low and high widths must equal or exceed minimum SCLK period.

I12C Parameters

SDA x \ /‘
J R _——
= 4= lsyspar - |4— ".‘
| tLow | ! tpsTa taus

SCL \

- le— N I V.
thosta L thiH tsusia tsuso

—_—
—

y—

Used by permission, ZMDI

12C Communication

Communication to the Model BPS120 is read only. To read the pressure counts, the master performs a read request by asserting a start
condition, sending the 7-bit address of the part (0x28), and sets the read/write bit. The master then waits for an acknowledgement. The
acknowledgement is sent by the pressure sensor along with 2 bits of status and bits 13:8 of the pressure counts, the master acknowledges the
first 8 bits, and the pressure sensor sends the remaining 8 bits of data. The master then does not acknowledge and sends a stop condition,
signaling the end of the transaction.

FmTT T T MASTER T Tsave T T Ty SLAVE T MASTER!
LS 6| 5| 4| 3| 2|1 ORWAJ'_SBSB 1312 11 10 9 8lal7 6 5 4 3 2 1 0_;‘\1 STJ'
o DEVICE ADDRESS————emmef e SENSOR DATA [13:8memme/ oo SENSOR DATA [7:0}---cseemeemmemme
S  Start Conditioning # Device Slave Address # Data Bit Status Bits

0 0 Normal Operation, Good Packet

RW  Read/Write Bit A Acknowledge Bit N No Acknowledge Bit 0 1| Device in Command Mode
1 0 Stale Data
ST  Stop Condition SB Status Bits 1 1 Diagnostic Condition Exsists

Specifications are subject to change without notice.
Users should verify actual device performance in their specific applications.
The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.




BPS120 Series - 12 mm Digital Low Pressure Sensor

Cross Section

Cover/Mechanical Protection

Media Inlet Ports

Product Dimensions

MEMS Sensing Element
(Differential Pressure)

Soft Die Attach Material

Integrated Signal
Conditioning
(ASIC)

-

Electrical Connections

Filter Capacitor

Terminal Assignment

DEVICE PINOUT

P1 Vs
P2 N/C

P3 N/C

P4 VSS - Ground
P5 N/C

P6 N/C

P7 SDA - 12C Data
P8 SCL - 12C Clock

Recommended PCB Layout
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Specifications are subject to change without notice.

Users should verify actual device performance in their specific applications.

The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.




BPS120 Series - 12 mm Digital Low Pressure Sensor BOURNS®

How To Order
BPS120 - ADOP30 -2 D G
|

Model Series
Digital
Media Compatibility
A= Air/Gas
Pressure Type
G = Gauge
D = Differential
Pressure (psi)
0P15=0.15
0P30 =0.30
01P0=1.0

Terminal Pins
2 = Surface Mount Terminals
Port Style
D = Dual Port, Horizontal
Packaging Designator
G = 250 pcs. per 13-inch Reel

Solder Profile

300
. 250 °C Max.
o /\ (5 Seconds Max.)
o 200
% / \ Notes:
= \ 1505 °C 1. No clean solder paste is recommended.
E 2. Aqueous wash is not recommended.
E 100 1 3. Use of water soluble soldering flux
— should be avoided due to possible
corrosion.
] 4. Multiple passes through the soldering
Time process is not recommended.
80-100 Seconds 60 Seconds Max. 5. Other SMD processes and profiles
~ should be verified by the customer.

Processing Method: Reflow soldering with infrared heat or forced air convection (only once).

Specifications are subject to change without notice.
Users should verify actual device performance in their specific applications.
The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.




BPS120 Series - 12 mm Digital Low Pressure Sensor BOURNS®

Packaging Specification

250 pieces per 13-inch reel.
Meets specifications of EIA-481-1 or EIA-481-2.
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Asia-Pacific: Tel: +886-2 2562-4117 « Email: asiacus@bourns.com
EMEA: Tel: +36 88 885 877 + Email: eurocus@bourns.com

The Americas: Tel: +1-951 781-5500 + Email: americus@bourns.com
www.bourns.com

REV. 04/19

Specifications are subject to change without notice.
Users should verify actual device performance in their specific applications.
The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.




Legal Disclaimer Notice BOURNS®

This legal disclaimer applies to purchasers and users of Bourns® products manufactured by or on behalf of Bourns, Inc. and its
affiliates (collectively, “Bourns”).

Unless otherwise expressly indicated in writing, Bourns® products and data sheets relating thereto are subject to change
without notice. Users should check for and obtain the latest relevant information and verify that such information is current and
complete before placing orders for Bourns® products.

The characteristics and parameters of a Bourns® product set forth in its data sheet are based on laboratory conditions, and
statements regarding the suitability of products for certain types of applications are based on Bourns’ knowledge of typical
requirements in generic applications. The characteristics and parameters of a Bourns® product in a user application may vary
from the data sheet characteristics and parameters due to (i) the combination of the Bourns® product with other components
in the user’s application, or (ii) the environment of the user application itself. The characteristics and parameters of a Bourns®
product also can and do vary in different applications and actual performance may vary over time. Users should always verify
the actual performance of the Bourns® product in their specific devices and applications, and make their own independent
judgments regarding the amount of additional test margin to design into their device or application to compensate for
differences between laboratory and real world conditions.

Unless Bourns has explicitly designated an individual Bourns® product as meeting the requirements of a particular industry
standard (e.g., ISO/TS 16949) or a particular qualification (e.g., UL listed or recognized), Bourns is not responsible for any
failure of an individual Bourns® product to meet the requirements of such industry standard or particular qualification. Users of
Bourns® products are responsible for ensuring compliance with safety-related requirements and standards applicable to their
devices or applications.

Bourns® products are not recommended, authorized or intended for use in nuclear, lifesaving, life-critical or life-sustaining ap-
plications, nor in any other applications where failure or malfunction may result in personal injury, death, or severe property or
environmental damage. Unless expressly and specifically approved in writing by two authorized Bourns representatives on a
case-by-case basis, use of any Bourns® products in such unauthorized applications might not be safe and thus is at the user’s
sole risk. Life-critical applications include devices identified by the U.S. Food and Drug Administration as Class Ill devices and
generally equivalent classifications outside of the United States.

Bourns expressly identifies those Bourns® standard products that are suitable for use in automotive applications on such
products’ data sheets in the section entitled “Applications.” Unless expressly and specifically approved in writing by two
authorized Bourns representatives on a case-by-case basis, use of any other Bourns® standard products in an automotive
application might not be safe and thus is not recommended, authorized or intended and is at the user’s sole risk. If Bourns
expressly identifies a sub-category of automotive application in the data sheet for its standard products (such as infotainment
or lighting), such identification means that Bourns has reviewed its standard product and has determined that if such Bourns®
standard product is considered for potential use in automotive applications, it should only be used in such sub-category of
automotive applications. Any reference to Bourns® standard product in the data sheet as compliant with the AEC-Q standard
or “automotive grade” does not by itself mean that Bourns has approved such product for use in an automotive application.

Bourns® standard products are not tested to comply with United States Federal Aviation Administration standards generally

or any other generally equivalent governmental organization standard applicable to products designed or manufactured for
use in aircraft or space applications. Bourns expressly identifies Bourns® standard products that are suitable for use in aircraft
or space applications on such products’ data sheets in the section entitled “Applications.” Unless expressly and specifically
approved in writing by two authorized Bourns representatives on a case-by-case basis, use of any other Bourns® standard
product in an aircraft or space application might not be safe and thus is not recommended, authorized or intended and is at the
user’s sole risk.

The use and level of testing applicable to Bourns® custom products shall be negotiated on a case-by-case basis by Bourns and
the user for which such Bourns® custom products are specially designed. Absent a written agreement between Bourns and the
user regarding the use and level of such testing, the above provisions applicable to Bourns® standard products shall also apply
to such Bourns® custom products.

Users shall not sell, transfer, export or re-export any Bourns® products or technology for use in activities which involve the
design, development, production, use or stockpiling of nuclear, chemical or biological weapons or missiles, nor shall they use
Bourns® products or technology in any facility which engages in activities relating to such devices. The foregoing restrictions
apply to all uses and applications that violate national or international prohibitions, including embargos or international
regulations. Further, Bourns® products and Bourns technology and technical data may not under any circumstance be
exported or re-exported to countries subject to international sanctions or embargoes. Bourns® products may not, without prior
authorization from Bourns and/or the U.S. Government, be resold, transferred, or re-exported to any party not eligible

to receive U.S. commodities, software, and technical data.

To the maximum extent permitted by applicable law, Bourns disclaims (i) any and all liability for special, punitive, consequential,
incidental or indirect damages or lost revenues or lost profits, and (ii) any and all implied warranties, including implied warranties
of fitness for particular purpose, non-infringement and merchantability.

For your convenience, copies of this Legal Disclaimer Notice with German, Spanish, Japanese, Traditional Chinese and Simplified Chinese
bilingual versions are available at:
Web Page: http.//www.bourns.com/legal/disclaimers-terms-and-policies

PDF: http://www.bourns.com/docs/Legal/disclaimer.pdf
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Features Applications
| 3.3 volt supply Industrial:
m Compensated digital output (12C) W HVAC systems
Ultra-low pressure sensing (250 Pa) W Process monitoring
u p . i g W Packaging automation
W Gauge a.nd dlﬁerentlalltypes . **Medical Devices (low/medium risk):
| For use in clean, dry air and non-corrosive m Diagnostic equipment
gas environments W Analysis equipment
W RoHS compliant*

BPS125 Series - 12 mm Digital Low Pressure Sensor

BOURNS®

Electrical Characteristics

SUPPIY VORAGE (V) wuviriiiiiiiiiiiiiie i 3.0 V minimum, 3.3 V typical, 3.6 V maximum

SUPPIY CUITENT @ 5V ..ottt 1.2 mA minimum, 2 mA typical, 3.5 mA maximum
Performance Characteristics

OPErating TEMPEIATUIE. ........oiiiiiiietie ittt ae e bt et e bt st e e bt e e bt e sae e et e e seneebeeeineens -40 °C to +85 °C (-40 °F to +185 °F)

StOrage TEMPEIATUIE .......eviiieeiti ettt b ettt b e ettt ese et e s e e e e e be e e e e beenenbeennenreea -55 °C to +100 °C (-67 °C to +212 °F)

Pressure Range......... 250 to 500 Pa, 0.15 to 1.0 PSI (1 " Ho0O to 2 ” Ho0, 1.03 to 6.89 kPa)

OUBPUL .11ttt ettt ettt st b s s s s s e s s bbb e s e se s s s a4 s eS8 e s e b4 s s e e s b et e s b s s e s A e bbb s s s s bbb b e A s bt s s s Digital 12C (1)

L {=Tot (A=Y DL O 1= T ][V (T ] o PSP SR PSR 13 bit
Accuracy @ 25 °C......oviiiiiiiiiieiee e +0.25 % FS
Total Error Band over 0 °C to 60 °C (+32 °F to +140 °F).. .+1.5%FS

LONG TEIM SEADIILY ... e s s h e e b st e a e e e e e e e s e e s e e ne et ene +0.5%FS
] eV (0o I T 1 TSR P ST TP PSR PRPRPRO 15 ms maximum
(Do) = U0 oTe =L (=T 03T OSSP U SRR P R USPTOPRPO 8.5 ms typical
PrOOT PIESSUIE.......eeie ettt s h e b e h e e e s b e e et e e b e e s s b e e s b e e st e e s aa e e b e e s b e e b e san e e b 5X full scale pressure
LSO B =TT U = PSR TRRPOPRRP 10 psi

(1) 12C address is set to (0x28). Alternative addresses are available. Consult the factory for custom options.

Product Characteristics
Media COMPADITITY ...ttt et b et r e e e bt e e bttt r e e s Non-corrosive dry gasses
MOISTUIE SENSIIVITY LEVEL ... .ottt bt a ettt o et e ekt o2 et oo h et et £ e h st e bt e e h et e ettt eas e et e e e ae e e eae e et e e beeeabeennneennees 1
ESD ClasSifiCation (HBIM).........ooutiteiuietiiteet ettt ettt a et a et eh e e e e h e e ss e b e ea s e £ £ ea e e £t e ae e £ £ ea e e e e 4h e e s e e b e e s e e b £ e b e b e e et bt ean e et e et enn e neanes 2 kv
MAFKING ... Partial model number, media compatibility, pressure type, pressure rating, lot code

StANAArd PACKAGING ......ueiiiiiiiiii e e a e 250 pcs./13-inch reel
L LT To o PSR TRR PP 1.307 grams (0.046 0z)
Transfer Function Formula Basic Circuit Schematic
Peounts — 0-1 * Max A1
Ppsi = (Pmax — Pmin) * 0.8 - Max +Pmin
4 Vg N
Where
Ppsi = Measured Pressure in PSI
P = Pressure Counts N
Pcounts Pressure © pigiraL | SCL | 8
min = Minimum Pressure -
. ouT SDA 7
Pmax = Maximum Pressure SSC -
Max = 16384 = 14 Bits —
Consult factory for custom options such as supply voltage,

temperature calibration range, output range accuracy \ GND /
specification, and update rate.

|

Note: Power supply decoupling included.

A WARNING Cancer and Reproductive Harm - www.P65Warnings.ca.gov

* RoHS3 Directive 2015/863 Amendments of Annex Il on March 31, 2015

** Bourns® products have not been designed for and are not intended for use in “lifesaving,” “life-critical” or “life-sustaining” applications nor any other applications
where failure or malfunction of the Bourns® product may result in personal injury or death. See Legal Disclaimer Notice on the last page of this document, and at
www.bourns.com/docs/legal/disclaimer.pdf.

Specifications are subject to change without notice.

Users should verify actual device performance in their specific applications.

The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.
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BPS125 Series - 12 mm Digital Low Pressure Sensor BOURNS®

12C Parameters

SO I O] oot =T U]=T T £ YOO 100 to 400 kHz
Start Condition Hold Time Relative to SCL Edge typsTa.-- .0.1us
MiNIMUM SCL CIOCK LOW WIGENT B U «-reervrerreereeeeeseeseeeeeses e eeeeesessssesssesessssesesseseseeee s essssseesseseeees st eesseeeeseseessesesessaesesessssaesssesssesesnssens 0.6 s

MinIMUM SCL CIOCK HIGN WIGHNT H|GH - vvereeeeeerrieietiieise ettt 0.6 s
Start Condition Setup Time Relative t0 SCL EAQE tGUSTA -+-«-rrrrrrrrrrrrrimriisieie ittt sa e s e 0.1 s
Data Hold Time on SDA Relative t0 SCL EAQGE tHDDAT ««-«+r«reerreereerrerrmerriamerriseesreseeseesreeseesreeeesmeeeesreeeesre e e sreeseesreaseessesseesnesneesnesneesnesneas 0.0 us
Data Setup Time on SDA Relative t0 SCL EAQE tQUDAT ++-«-eererrerrerrrimrimieisi sttt sttt er e a et ae e 0.1 us
Stop Condition Setup TiMeE ON SCLAGUSTO ««+rrrrerrrrrrrrrrreimitris it ittt sttt s st s e b e st s et s e st se st s e s e ne s a e 0.1 s
Bus Free Time Between Stop Condition and Start Condition tRg -« .- urerririiiiiiiic s 2ps

1 Combined low and high widths must equal or exceed minimum SCLK period.

12C Parameters

' - |

SDA ﬁ \

\ } I —_——
. tsuspar - |<— -
—t Tow | tpsTa taus
I 1
SCL I\ /
—1 |
—t= —4 ja— - |- — |
tHI.)ShQ tH:J:J}“ tHKjH tSUSLQ th:ﬂU

Used by permission, ZMDI

12C Communication

Communication to the Model BPS125 is read only. To read the pressure counts, the master performs a read request by asserting a start
condition, sending the 7-bit address of the part (0x28), and sets the read/write bit. The master then waits for an acknowledgement. The
acknowledgement is sent by the pressure sensor along with 2 bits of status and bits 13:8 of the pressure counts, the master acknowledges the
first 8 bits, and the pressure sensor sends the remaining 8 bits of data. The master then does not acknowledge and sends a stop condition,
signaling the end of the transaction.

¥ MASTER 1+ " ""slave Tuswed  SLAVE 1 MASTER]
: I i "sgl s | 1 ] I
A GO R RURISC T R T S I R R
——ooeDEVICE ADDRESS ——— e i i SENSOR DATA [138F—r/  \ooeeo—eme SENSOR DATA [7:0}—e—er
S Start Conditioning # Device Slave Address # | DataBit Status Bits

0 0 Normal Operation, Good Packet

RW " Read/Write Bit A Acknowledge Bit N No Acknowledge Bit 0 1 Device in Command Mode
1 0 Stale Data
ST Stop Condition | SB Status Bits 1 1 | Diagnostic Condition Exsists

Specifications are subject to change without notice.
Users should verify actual device performance in their specific applications.
The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.




BPS125 Series - 12 mm Digital Low Pressure Sensor BOURNS®

Cross Section

MEMS Sensing Element
(Differential Pressure)

Cover/Mechanical Protection

Media Inlet Ports

Soft Die Attach Material

Integrated Signal
Conditioning
(ASIC)

Product Dimensions

4

Electrical Connections

Filter Capacitor

3.6
(0.142)
- 1 1 1 1
a a L
(0.087)
DIA.
12.7
(0.500)
'
—_— 1 1| 1|
10.2
(0.402)
’ DIMENSIONS:
(0.331) TOLERANCES:

| |2

25

s | f

(0.098)

(0.098)

Specifications are subject to change without notice.
Users should verify actual device performance in their specific applications.
The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.

MM

(INCHES)

0.3
(0.012)

Terminal Assignment

DEVICE PINOUT
P1 Vs
P2 N/C
P3 N/C
P4 VSS - Ground
P5 N/C
P6 N/C
P7 SDA - 12C Data
P8 SCL - 12C Clock

Recommended PCB Layout

25

) 2.5

i {0.098)
|

(0.098
Il
\
[«]

11.

(0.449)

~

1.3
(0.051)

SMT LANDING PAD LAYOUT




BPS125 Series - 12 mm Digital Low Pressure Sensor BOURNS®

How To Order
BPS125 - AD OP07 -2 D G
|

Model Series
Digital
Media Compatibility
A= Air/Gas
Pressure Type
G = Gauge
D = Differential
Pressure
0P04 =250 Pa
0P07 = 500 Pa
0P15 =0.15 PSI
0P30 = 0.30 PSI
01P0 =1.0 PSI
Terminal Pins
2 = Surface Mount Terminals
Port Style
D = Dual Port, Horizontal

Packaging Designator
G = 250 pcs. per 13-inch Reel

Solder Profile

300 -

250 °C Max.
=) /\ (5 Seconds Max.)
o
o 200
% / \ Notes:
= \— 1905°C 1. No clean solder paste is recommended.
% 2. Aqueous wash is not recommended.
= 100 1 3. Use of water soluble soldering flux
— should be avoided due to possible

corrosion.
. 4. Multiple passes through the soldering
Time process is not recommended.
80-100 Seconds 60 Seconds Max. 5. Other SMD processes and profiles
[

should be verified by the customer.

Processing Method: Reflow soldering with infrared heat or forced air convection (only once).

Specifications are subject to change without notice.
Users should verify actual device performance in their specific applications.
The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.




BPS125 Series - 12 mm Digital Low Pressure Sensor BOURNS®

Packaging Specification

250 pieces per 13-inch reel.
Meets specifications of EIA-481-1 or EIA-481-2.

3.81
(0.15)

FQUAL SPAGED H 22 h ©.157)
. - wor
(D OO0 O0OO0OO0OO0OO0O0

Ny
# \1®
ALY O

—

O O O/l0O O O O O O ‘ O O O )
330.2 ‘ ‘ 25.4 16.0 ‘
(13.0) DA ™ =9 0.630) \
. MM . 025
DIMENSIONS: m TOLERANCES: 0.010)

BOURNS'

Asia-Pacific: Tel: +886-2 2562-4117 « Email: asiacus@bourns.com
EMEA: Tel: +36 88 885 877 + Email: eurocus@bourns.com

The Americas: Tel: +1-951 781-5500 + Email: americus@bourns.com
www.bourns.com

02/20

Specifications are subject to change without notice.
Users should verify actual device performance in their specific applications.

The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.



Legal Disclaimer Notice BOURNS®

This legal disclaimer applies to purchasers and users of Bourns® products manufactured by or on behalf of Bourns, Inc. and its
affiliates (collectively, “Bourns”).

Unless otherwise expressly indicated in writing, Bourns® products and data sheets relating thereto are subject to change
without notice. Users should check for and obtain the latest relevant information and verify that such information is current and
complete before placing orders for Bourns® products.

The characteristics and parameters of a Bourns® product set forth in its data sheet are based on laboratory conditions, and
statements regarding the suitability of products for certain types of applications are based on Bourns’ knowledge of typical
requirements in generic applications. The characteristics and parameters of a Bourns® product in a user application may vary
from the data sheet characteristics and parameters due to (i) the combination of the Bourns® product with other components
in the user’s application, or (ii) the environment of the user application itself. The characteristics and parameters of a Bourns®
product also can and do vary in different applications and actual performance may vary over time. Users should always verify
the actual performance of the Bourns® product in their specific devices and applications, and make their own independent
judgments regarding the amount of additional test margin to design into their device or application to compensate for
differences between laboratory and real world conditions.

Unless Bourns has explicitly designated an individual Bourns® product as meeting the requirements of a particular industry
standard (e.g., ISO/TS 16949) or a particular qualification (e.g., UL listed or recognized), Bourns is not responsible for any
failure of an individual Bourns® product to meet the requirements of such industry standard or particular qualification. Users of
Bourns® products are responsible for ensuring compliance with safety-related requirements and standards applicable to their
devices or applications.

Bourns® products are not recommended, authorized or intended for use in nuclear, lifesaving, life-critical or life-sustaining ap-
plications, nor in any other applications where failure or malfunction may result in personal injury, death, or severe property or
environmental damage. Unless expressly and specifically approved in writing by two authorized Bourns representatives on a
case-by-case basis, use of any Bourns® products in such unauthorized applications might not be safe and thus is at the user’s
sole risk. Life-critical applications include devices identified by the U.S. Food and Drug Administration as Class Ill devices and
generally equivalent classifications outside of the United States.

Bourns expressly identifies those Bourns® standard products that are suitable for use in automotive applications on such
products’ data sheets in the section entitled “Applications.” Unless expressly and specifically approved in writing by two
authorized Bourns representatives on a case-by-case basis, use of any other Bourns® standard products in an automotive
application might not be safe and thus is not recommended, authorized or intended and is at the user’s sole risk. If Bourns
expressly identifies a sub-category of automotive application in the data sheet for its standard products (such as infotainment
or lighting), such identification means that Bourns has reviewed its standard product and has determined that if such Bourns®
standard product is considered for potential use in automotive applications, it should only be used in such sub-category of
automotive applications. Any reference to Bourns® standard product in the data sheet as compliant with the AEC-Q standard
or “automotive grade” does not by itself mean that Bourns has approved such product for use in an automotive application.

Bourns® standard products are not tested to comply with United States Federal Aviation Administration standards generally

or any other generally equivalent governmental organization standard applicable to products designed or manufactured for
use in aircraft or space applications. Bourns expressly identifies Bourns® standard products that are suitable for use in aircraft
or space applications on such products’ data sheets in the section entitled “Applications.” Unless expressly and specifically
approved in writing by two authorized Bourns representatives on a case-by-case basis, use of any other Bourns® standard
product in an aircraft or space application might not be safe and thus is not recommended, authorized or intended and is at the
user’s sole risk.

The use and level of testing applicable to Bourns® custom products shall be negotiated on a case-by-case basis by Bourns and
the user for which such Bourns® custom products are specially designed. Absent a written agreement between Bourns and the
user regarding the use and level of such testing, the above provisions applicable to Bourns® standard products shall also apply
to such Bourns® custom products.

Users shall not sell, transfer, export or re-export any Bourns® products or technology for use in activities which involve the
design, development, production, use or stockpiling of nuclear, chemical or biological weapons or missiles, nor shall they use
Bourns® products or technology in any facility which engages in activities relating to such devices. The foregoing restrictions
apply to all uses and applications that violate national or international prohibitions, including embargos or international
regulations. Further, Bourns® products and Bourns technology and technical data may not under any circumstance be
exported or re-exported to countries subject to international sanctions or embargoes. Bourns® products may not, without prior
authorization from Bourns and/or the U.S. Government, be resold, transferred, or re-exported to any party not eligible

to receive U.S. commodities, software, and technical data.

To the maximum extent permitted by applicable law, Bourns disclaims (i) any and all liability for special, punitive, consequential,
incidental or indirect damages or lost revenues or lost profits, and (ii) any and all implied warranties, including implied warranties
of fitness for particular purpose, non-infringement and merchantability.

For your convenience, copies of this Legal Disclaimer Notice with German, Spanish, Japanese, Traditional Chinese and Simplified Chinese
bilingual versions are available at:
Web Page: http.//www.bourns.com/legal/disclaimers-terms-and-policies

PDF: http://www.bourns.com/docs/Legal/disclaimer.pdf
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m RoHS compliant*

W Gauge and absolute types
M Isolated onboard electronics
W Gold-plated Kovar™ port option

Features Applications
W Compensated output Industr!al:
m Direct-media monitoring W Refrigerant systems

m Water level & pressure monitoring
**Medical Devices (low/medium risk):
| Diagnostic/analysis equipment
***Heavy Equipment:

m QOil & fuel systems

W Exhaust gas pressure sensing

BOURNS® BPS130 Series - 10 mm Analog High Pressure Sensor

Electrical Characteristics

SUPPlY VORAGE (Vg) vemeeriirieieiieieeceeesee e
SUPPIY CUITENL. .
OUIPUE CUITENT. .

Short Circuit Current......
Reverse Polarity Protection..

Overvoltage ProteCtion..........cccoiiiiiiiiiiisieeseee s

Performance Characteristics

Operating TEMPEratUIe. ........coouiiiiiiiie ettt

Storage Temperature.....
Output Range Vot ™ .covoveveee

Output Clamping Limit Vo ™™ oo
Resolution (312 bit DAC).......ciiiiiiiiiiieee e

ACCUraCy @ 25 °C ...c.uiiiiiiiieiieeeiee et
Total Error Band @ -40 °C to +150 °C (-40 °F to +302 °F)..
Static Proof Pressure..

........................................ 4.5 V minimum, 5 V typical, 5.5 V maximum
.................................................................................................... 10 mA
................................................................................................... 2.5 mA

.25 mA

.................................................. -40 °C to +150 °C (-40 °F to +302 °F)

.-55 °C to +150 °C (-67 °C to +302 °F)
............................... 10 % 10 90 % Vg

....................................................................................... 5% to 95% Vg
............................................................................................. 0.02 % FS

..+20.25 % FS
............. +2.5% FS
... 2X full scale PSIA

Burst Pressure............ .... 3X full scale PSIA
(1 1= (104 T=Y B ) 1 SO PRSP RRUROP +0.5 % FS
Product Characteristics
Media COMPALIDIITY ...ttt h ettt he e bt e et b e et et et b e ennes Harsh media (air, liquid and gas)
MOISTUIE SENSIIIVITY LEVEL ...ttt h st bt h e b ke b e bt et e bt et e eh £ et e e b e e s e e e b e e e e e e h e e s e e bt e et et e ebs et e nae et e naeeneens
LS D O F= 7] o= T o I (1Y RSP >4 kV
Marking Partial model number, media compatibility, pressure type, pressure rating, lot code
S =gl FoT (ol o= Tor = To g To TSSO PRSP PROPI 250 pcs./13-inch reel or 100 pcs./tray
WWBIGNT .ttt h et h oo e e h e e bt et e e bt e e a b e e h e e bt e e he e e b e e h e e b e et e b e san e 1.080 grams (0.038 0z)
Cross Section Basic Circuit Schematic
MEMS Sensing Element A
Capacitor e Vg ™
Solder Pad AN(¢J$G
Vout
SSC ——
'
e N GND J
Y
Prossure Note: Power supply decoupling and output filtering included.
Consult factory for custom options such as supply voltage,

“Wetted” Materials: Silicon, glass, Au/Sn, ceramic temperature calibration range, output range accuracy

(Ported version also contains Au and solder) specification, and update rate.

Any material in contact with the media is

considered a “wetted” material.

* RoHS3 Directive 2015/863 Amendments of Annex Il on March 31, 2015

BOURNS'

Asia-Pacific: Tel: +886-2 2562-4117 « Email: asiacus@bourns.com
EMEA: Tel: +36 88 885 877 + Email: eurocus@bourns.com

The Americas: Tel: +1-951 781-5500 « Email: americus@bourns.com
www.bourns.com

** Bourns® products have not been designed for and are not intended for use in
“lifesaving,” “life-critical” or “life-sustaining” applications nor any other applications
where failure or malfunction of the Bourns® product may result in personal injury or

death. See Legal Disclaimer Notice on the last page of this document, and at
www.bourns.com/docs/legal/disclaimer.pdf.

*** Custom engineered solutions. Check with factory for availability.

**** 5 Vinput voltage.

“Kovar” is a trademark of CRS Holdings, Inc., Delaware.

Specifications are subject to change without notice.

Users should verify actual device performance in their specific applications.

The products described herein and this document are subject to specific legal disclaimers as
set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.



http://www.bourns.com/docs/legal/disclaimer.pdf

BPS130 Series - 10 mm Analog High Pressure Sensor BOURNS®

Transfer Function Formula

Vout — VminComp
Ppsi = (Pmax = Pmin) * v v +Prin Where
maxComp ~ YminComp

Ppsi = Measured Pressure in PSI
Pmax = Maximum Pressure
Pmin = Minimum Pressure

VminComp = Minimum Voltage (Usually 0.5 V)
VmaxComp = Maximum Voltage (Usually 4.5 V)

Vout = Output Voltage
Product Dimensions
Manifold Mount
10.3
(0.406) 10 b e
(0.039)
8.9 4.2
(0.350) ] ‘
_ [ ]
051
i
12.8 ’ - 635 10
(0.504) (0:250) m
S e I e [ DIA.
90 ' ©
(0.354) 1
76
(0.299) _

[o][o] F@T | ® 0 p
o w0 van it W] j twoogw_

(Electrical pin-out for all configurations)

Single Port | 856
‘ (0.339)
051
(0.020) | 7.9
DIA. ‘ (0.311)
R D R 6.35
I (0.250)
%: J—
* .
—r 3.1
F \_‘ F \_‘ F \_‘ 0.122)
5.1
OO0 w0 " © O O
L] DIMENSIONS: m
Specifications are subject to change without notice. TOLERANCES: (0. 01 2)

Users should verify actual device performance in their specific applications.
The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.




BPS130 Series - 10 mm Analog High Pressure Sensor

BOURNS'

Product Dimensions (Continued)

Single Port and Pins

4 N

2.54 2.54
{0.100) {0.100)

TYP. TYP.

How To Order

0427

_025
(0.010)

I TYP, —%F—

DIMENSIONS:

MM

(INCHES)

TOLERANCES: m)

BPS130 - H G 015P - 1 M G
|

Model Series
Analog

Media Compatibility
H = Certain Harsh Media
Pressure Type

A= Absolute
G = Gauge

Pressure (psi)
015P =15 300P = 300
030P =30 500P = 500
100P =100

Terminal Pins
1= No Terminal Pins
3 = Vertical Terminal Pins (Tray Packaging only)

Port Style
M = Manifold Mount
S = Single Port

Packaging Designator
G = 250 pcs. per 13-inch Reel
Blank = 100 pcs. per Tray

Specifications are subject to change without notice.

Users should verify actual device performance in their specific applications.

The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.



BPS130 Series - 10 mm Analog High Pressure Sensor BOURNS®

Solder Profile

300 -

250 °C Max.
/\ (5 Seconds Max.)
/ \ Notes:
150 £5 °C

\ 1. No clean solder paste is recommended.
2. Aqueous wash is not recommended.

3. Use of water soluble soldering flux
should be avoided due to possible
corrosion.

4. Multiple passes through the soldering
process is not recommended.

80-100 Seconds 60 Seconds Max. 5. Other SMD processes and profiles
should be verified by the customer.

nNY
o
o

100 +

TEMPERATURE (°C)

Time

Processing Method: Reflow soldering with infrared heat or forced air convection (only once).

Packaging Specification

250 pieces per 13-inch reel.
Meets specifications of EIA-481-1 or EIA-481-2.

3.81
] e 381
(0.15)
EQUAL SPACED 2921 4.0
3 PLCS. (1.15) 20 (©.157)
oA [T [ 0079 | #"

- % {0.945)

DIA —»‘ L—ﬂ ‘ 16.0 ‘

(10) \ 0.630) \

330.2
R

TOLERANCES: -2:20

—
DIMENSIONS: (s (0.010)

REV. 12/19

Specifications are subject to change without notice.
Users should verify actual device performance in their specific applications.
The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.




Legal Disclaimer Notice BOURNS®

This legal disclaimer applies to purchasers and users of Bourns® products manufactured by or on behalf of Bourns, Inc. and its
affiliates (collectively, “Bourns”).

Unless otherwise expressly indicated in writing, Bourns® products and data sheets relating thereto are subject to change
without notice. Users should check for and obtain the latest relevant information and verify that such information is current and
complete before placing orders for Bourns® products.

The characteristics and parameters of a Bourns® product set forth in its data sheet are based on laboratory conditions, and
statements regarding the suitability of products for certain types of applications are based on Bourns’ knowledge of typical
requirements in generic applications. The characteristics and parameters of a Bourns® product in a user application may vary
from the data sheet characteristics and parameters due to (i) the combination of the Bourns® product with other components
in the user’s application, or (ii) the environment of the user application itself. The characteristics and parameters of a Bourns®
product also can and do vary in different applications and actual performance may vary over time. Users should always verify
the actual performance of the Bourns® product in their specific devices and applications, and make their own independent
judgments regarding the amount of additional test margin to design into their device or application to compensate for
differences between laboratory and real world conditions.

Unless Bourns has explicitly designated an individual Bourns® product as meeting the requirements of a particular industry
standard (e.g., ISO/TS 16949) or a particular qualification (e.g., UL listed or recognized), Bourns is not responsible for any
failure of an individual Bourns® product to meet the requirements of such industry standard or particular qualification. Users of
Bourns® products are responsible for ensuring compliance with safety-related requirements and standards applicable to their
devices or applications.

Bourns® products are not recommended, authorized or intended for use in nuclear, lifesaving, life-critical or life-sustaining ap-
plications, nor in any other applications where failure or malfunction may result in personal injury, death, or severe property or
environmental damage. Unless expressly and specifically approved in writing by two authorized Bourns representatives on a
case-by-case basis, use of any Bourns® products in such unauthorized applications might not be safe and thus is at the user’s
sole risk. Life-critical applications include devices identified by the U.S. Food and Drug Administration as Class Ill devices and
generally equivalent classifications outside of the United States.

Bourns expressly identifies those Bourns® standard products that are suitable for use in automotive applications on such
products’ data sheets in the section entitled “Applications.” Unless expressly and specifically approved in writing by two
authorized Bourns representatives on a case-by-case basis, use of any other Bourns® standard products in an automotive
application might not be safe and thus is not recommended, authorized or intended and is at the user’s sole risk. If Bourns
expressly identifies a sub-category of automotive application in the data sheet for its standard products (such as infotainment
or lighting), such identification means that Bourns has reviewed its standard product and has determined that if such Bourns®
standard product is considered for potential use in automotive applications, it should only be used in such sub-category of
automotive applications. Any reference to Bourns® standard product in the data sheet as compliant with the AEC-Q standard
or “automotive grade” does not by itself mean that Bourns has approved such product for use in an automotive application.

Bourns® standard products are not tested to comply with United States Federal Aviation Administration standards generally

or any other generally equivalent governmental organization standard applicable to products designed or manufactured for
use in aircraft or space applications. Bourns expressly identifies Bourns® standard products that are suitable for use in aircraft
or space applications on such products’ data sheets in the section entitled “Applications.” Unless expressly and specifically
approved in writing by two authorized Bourns representatives on a case-by-case basis, use of any other Bourns® standard
product in an aircraft or space application might not be safe and thus is not recommended, authorized or intended and is at the
user’s sole risk.

The use and level of testing applicable to Bourns® custom products shall be negotiated on a case-by-case basis by Bourns and
the user for which such Bourns® custom products are specially designed. Absent a written agreement between Bourns and the
user regarding the use and level of such testing, the above provisions applicable to Bourns® standard products shall also apply
to such Bourns® custom products.

Users shall not sell, transfer, export or re-export any Bourns® products or technology for use in activities which involve the
design, development, production, use or stockpiling of nuclear, chemical or biological weapons or missiles, nor shall they use
Bourns® products or technology in any facility which engages in activities relating to such devices. The foregoing restrictions
apply to all uses and applications that violate national or international prohibitions, including embargos or international
regulations. Further, Bourns® products and Bourns technology and technical data may not under any circumstance be
exported or re-exported to countries subject to international sanctions or embargoes. Bourns® products may not, without prior
authorization from Bourns and/or the U.S. Government, be resold, transferred, or re-exported to any party not eligible

to receive U.S. commodities, software, and technical data.

To the maximum extent permitted by applicable law, Bourns disclaims (i) any and all liability for special, punitive, consequential,
incidental or indirect damages or lost revenues or lost profits, and (ii) any and all implied warranties, including implied warranties
of fitness for particular purpose, non-infringement and merchantability.

For your convenience, copies of this Legal Disclaimer Notice with German, Spanish, Japanese, Traditional Chinese and Simplified Chinese
bilingual versions are available at:
Web Page: http.//www.bourns.com/legal/disclaimers-terms-and-policies

PDF: http://www.bourns.com/docs/Legal/disclaimer.pdf
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Features Applications
m Compensated output Industrial:

m Certain harsh media monitoring W Refrigerant systems o
| Water level & pressure monitoring
W Absolute and gauge types ) ) L
m Isolated onboard electronics **Medical Devices (low/medium risk):
) r roni W Diagnostic/analysis equipment
| Ceramic port

. ***Heavy Equipment:
W RoHS compliant* m QOil & fuel systems
W Exhaust gas pressure sensing
BOURNS® BPS140 Series - 10 mm Analog High Pressure Sensor for Certain Harsh Media

Electrical Characteristics

SUPPIY VORAGE (Vg) vttt e 4.5V minimum, 5 V typical, 5.5 V maximum
S IU o) oY O T4 =T o | SO OO P OO P PRSPPI 10 mA
(O 011101 @0 o= SO PPR TR SROPR 2.5 mA
Short Circuit Current...... .25 mA

Reverse Polarity Protection.. .-33V
OVEIVOIAGE PrOTECHION ...ttt b bbb b bbb et b bbb e bbb b b a e ee bbb bea e n s 33V
Performance Characteristics
OPErating TEMPEIATUIE........ciueiieiieee ittt h e e bt e bt a et e e s et e eae et eet et e eae e b e eneeneaaean -40 °C to +150 °C (-40 °F to +302 °F)
Storage Temperature..... .-55 °C to +150 °C (-67 °C to +302 °F)
(O U1 o1V g E= T T ol OO 10 % 10 90 % Vg
(@114 o 10y Q@ E=Ta 4T o 1T T I 11 iR U SRR TRR 5% t0 95% Vg
R TSTTo] ) o oy P2l o] 3 0 TSSO PP PP TRPPR 0.02 % FS
ACCUraCy @ 25 °C ...c.uiiiiiiiieiieeeiee et ..+0.25 % FS
Total Error Band @ -40 °C 10 +150 °C (-40 °F 10 4302 OF)....cutiitiiiiitieiesteee ettt sttt ettt ettt ae e b ieennesbeennesbeens +2.5% FS
Static Proof Pressure.. ... 2X full scale PSIA
Burst Pressure............ .... 3X full scale PSIA
LI 0 L= D OSSR +0.5% FS
Product Characteristics
Media COMPALIDIITY ...ttt h ettt he e bt e et b e et et et b e ennes Harsh media (air, liquid and gas)
MOISTUIE SENSIIIVITY LEVEL ...ttt h st bt h e b ke b e bt et e bt et e eh £ et e e b e e s e e e b e e e e e e h e e s e e bt e et et e ebs et e nae et e naeeneens 1
LS D O F= 7] o= T o I (1Y RSP >4 kV
Marking Partial model number, media compatibility, pressure type, pressure rating, lot code
S =gl FoT (ol o= Tor = To g To TSSO P PRSPPI 250 pcs./13-inch reel
WVBIGNT . ettt h e e oo h e e bttt et e e b e e e e e b e e a e b e e e san e 1.042 grams (0.037 0z)
Cross Section Basic Circuit Schematic
Capacitor MEMS Sensing Element A
Solder v
Pad 4 $ )
E | l { e ANALOG
1 out
Vout
SSC ——
ASIC
_ GND J
Y
Pressure Note: Power supply decoupling and output filtering included.
“Wetted” Materials: Silicon, glass, ceramic Consult factory for custom options such as supply voltage,
Any material in contact with the media is temperature calibration range, and output range accuracy
considered a “wetted” material. specification.
* RoHS3 Directive 2015/863 Amendments of Annex Il on March 31, 2015
** Bourns® products have not been designed for and are not intended for use in
® “lifesaving,” “life-critical” or “life-sustaining” applications nor any other applications
BOURNS where failure or malfunction of the Bourns® product may result in personal injury or
death. See Legal Disclaimer Notice on the last page of this document, and at
Asia-Pacific: Tel: +886-2 2562-4117 + Email: asiacus@bourns.com www.bourns.com/docs/legal/disclaimer.pdf.
EMEA: Tel: +36 88 885 877 + Email: eurocus@bourns.com *** Custom engineered solutions. Check with factory for availability.
icas: Tel: +1- - . il i **** 5 Vinput voltage.
The Americas: Tel: +1-951 781-5500 « Email: americus@bourns.com Specifications are subject to change without notice.
www.bourns.com Users should verify actual device performance in their specific applications.

The products described herein and this document are subject to specific legal disclaimers as
set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.
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BPS140 Series - 10 mm Analog High Pressure Sensor for Certain Harsh Media BOURNS °

Transfer Function Formula

Vout = VminComp
Ppsi = (Pmax = Pmin) * + Prmin Where
VmaxComp - VminComp

Ppsi = Measured Pressure in PSI
Pmax = Maximum Pressure
Pmin = Minimum Pressure

VminComp = Minimum Voltage (Usually 0.5 V)
VmaxComp = Maximum Voltage (Usually 4.5 V)

Vout = Output Voltage
Product Dimensions
9.4
05 (0.370) 28
000 1T (0.110) = 1.0 10.4
N (0.039) (0.409)
s b |17 N[ T 4
(0.020)
:[] 3.1
104 (0.122) 13.9
(OT'OQ) N~ (0.547)
’ R 01
(0.004)
\§ 4 I -
o N /
1| S VENT
(0.043) (FOR GAUGE OPTION) || | |
Vout—" GND—/ Vs ALONG EDGE OF COVER L 07 4
‘ 34 34 18 41 (0.106)
= (0.134) (0.134) (0.071) (0.161) y DIA.
MM 0.3 [ 2= DIA—
D s = 0.213
DIMENSIONS: (INGHES) TOLERANCES: 0.012) ( )
How To Order
BPS140 - H A 015P - 1 S G
Model Series |
Analog
Media Compatibility
H = Certain Harsh Media
Pressure Type
A= Absolute
G = Gauge
Pressure (psi)
015P =15 100P =100
030P =30 300P =300
Terminal Pins
1= No Terminal Pins
Port Style
S = Single Port
Packaging Designator

G = 250 pcs. per 13-inch Reel

Specifications are subject to change without notice.
Users should verify actual device performance in their specific applications.
The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.



BOURNS'

BPS140 Series - 10 mm Analog High Pressure Sensor for Certain Harsh Media

Solder Profile

300 4
. 250 °C Max.
o /\ (5 Seconds Max.)
oo 200
= / \ Notes:
';:_: \ 1505°C 1. No clean solder paste is recommended.
fon 100 2. Aqueous wash is not recommended.
= 3. Use of water soluble soldering flux
= should be avoided due to possible
corrosion.
Ti 4. Multiple passes through the soldering
ime process is not recommended.
80-100 Seconds 60 Seconds Max. 5. Other SMD processes and profiles

should be verified by the customer.

Processing Method: Reflow soldering with infrared heat or forced air convection (only once).

Packaging Specification

250 pieces per 13-inch reel.
Meets specifications of EIA-481-1 or EIA-481-2.
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Specifications are subject to change without notice.
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Users should verify actual device performance in their specific applications.
The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.
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Legal Disclaimer Notice BOURNS®

This legal disclaimer applies to purchasers and users of Bourns® products manufactured by or on behalf of Bourns, Inc. and its
affiliates (collectively, “Bourns”).

Unless otherwise expressly indicated in writing, Bourns® products and data sheets relating thereto are subject to change
without notice. Users should check for and obtain the latest relevant information and verify that such information is current and
complete before placing orders for Bourns® products.

The characteristics and parameters of a Bourns® product set forth in its data sheet are based on laboratory conditions, and
statements regarding the suitability of products for certain types of applications are based on Bourns’ knowledge of typical
requirements in generic applications. The characteristics and parameters of a Bourns® product in a user application may vary
from the data sheet characteristics and parameters due to (i) the combination of the Bourns® product with other components
in the user’s application, or (ii) the environment of the user application itself. The characteristics and parameters of a Bourns®
product also can and do vary in different applications and actual performance may vary over time. Users should always verify
the actual performance of the Bourns® product in their specific devices and applications, and make their own independent
judgments regarding the amount of additional test margin to design into their device or application to compensate for
differences between laboratory and real world conditions.

Unless Bourns has explicitly designated an individual Bourns® product as meeting the requirements of a particular industry
standard (e.g., ISO/TS 16949) or a particular qualification (e.g., UL listed or recognized), Bourns is not responsible for any
failure of an individual Bourns® product to meet the requirements of such industry standard or particular qualification. Users of
Bourns® products are responsible for ensuring compliance with safety-related requirements and standards applicable to their
devices or applications.

Bourns® products are not recommended, authorized or intended for use in nuclear, lifesaving, life-critical or life-sustaining ap-
plications, nor in any other applications where failure or malfunction may result in personal injury, death, or severe property or
environmental damage. Unless expressly and specifically approved in writing by two authorized Bourns representatives on a
case-by-case basis, use of any Bourns® products in such unauthorized applications might not be safe and thus is at the user’s
sole risk. Life-critical applications include devices identified by the U.S. Food and Drug Administration as Class Ill devices and
generally equivalent classifications outside of the United States.

Bourns expressly identifies those Bourns® standard products that are suitable for use in automotive applications on such
products’ data sheets in the section entitled “Applications.” Unless expressly and specifically approved in writing by two
authorized Bourns representatives on a case-by-case basis, use of any other Bourns® standard products in an automotive
application might not be safe and thus is not recommended, authorized or intended and is at the user’s sole risk. If Bourns
expressly identifies a sub-category of automotive application in the data sheet for its standard products (such as infotainment
or lighting), such identification means that Bourns has reviewed its standard product and has determined that if such Bourns®
standard product is considered for potential use in automotive applications, it should only be used in such sub-category of
automotive applications. Any reference to Bourns® standard product in the data sheet as compliant with the AEC-Q standard
or “automotive grade” does not by itself mean that Bourns has approved such product for use in an automotive application.

Bourns® standard products are not tested to comply with United States Federal Aviation Administration standards generally

or any other generally equivalent governmental organization standard applicable to products designed or manufactured for
use in aircraft or space applications. Bourns expressly identifies Bourns® standard products that are suitable for use in aircraft
or space applications on such products’ data sheets in the section entitled “Applications.” Unless expressly and specifically
approved in writing by two authorized Bourns representatives on a case-by-case basis, use of any other Bourns® standard
product in an aircraft or space application might not be safe and thus is not recommended, authorized or intended and is at the
user’s sole risk.

The use and level of testing applicable to Bourns® custom products shall be negotiated on a case-by-case basis by Bourns and
the user for which such Bourns® custom products are specially designed. Absent a written agreement between Bourns and the
user regarding the use and level of such testing, the above provisions applicable to Bourns® standard products shall also apply
to such Bourns® custom products.

Users shall not sell, transfer, export or re-export any Bourns® products or technology for use in activities which involve the
design, development, production, use or stockpiling of nuclear, chemical or biological weapons or missiles, nor shall they use
Bourns® products or technology in any facility which engages in activities relating to such devices. The foregoing restrictions
apply to all uses and applications that violate national or international prohibitions, including embargos or international
regulations. Further, Bourns® products and Bourns technology and technical data may not under any circumstance be
exported or re-exported to countries subject to international sanctions or embargoes. Bourns® products may not, without prior
authorization from Bourns and/or the U.S. Government, be resold, transferred, or re-exported to any party not eligible

to receive U.S. commodities, software, and technical data.

To the maximum extent permitted by applicable law, Bourns disclaims (i) any and all liability for special, punitive, consequential,
incidental or indirect damages or lost revenues or lost profits, and (ii) any and all implied warranties, including implied warranties
of fitness for particular purpose, non-infringement and merchantability.

For your convenience, copies of this Legal Disclaimer Notice with German, Spanish, Japanese, Traditional Chinese and Simplified Chinese
bilingual versions are available at:
Web Page: http.//www.bourns.com/legal/disclaimers-terms-and-policies

PDF: http://www.bourns.com/docs/Legal/disclaimer.pdf
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Features Applications

W Low voltage operation Industrial:

m Low current consumption W HVAC systems
W Miniature SMD package size W Process monitoring

> o m Packaging automation
W 1°C communication protocol **Medical Devices (low/medium risk):

m Reliable capacitive technology m Diagnostic equipment
W Relative humidity accuracy of +2 % W Analysis equipment
(Typical)

BOURNS® BPS230 Series - 2 mm Humidity Sensor

Absolute Maximum Ratings

RS 10 o] oYY o) = To T (0 S PPR PR -0.3to 7.0V
Input Voltage (V))
L] PP -0.3t0 Vg +0.3V
1O IS 7 TSSOSO PSP OPRPROPPPRTOE -0.3to 7.0V
(@114 010y Yo =T T= N (VL ) PP -0.3t0 Vg +0.3V
Hi-level Output Current (IOH)
I =T 11 = PRSPPI -5 mA
F B =T a0 T E= TSI o) - | U PPN -20 mA
Low-level Output Current (IOL)
I =100 1o =TT PO UP PR PSR UPPRRINE 5 mA
LB LT oL F= TSI o) = | TP 20 mA
Operating TEMPEratUre (Tg) ......ooueoiiiiiii i b e e s bbb -40°C to +105°C (-40°F to +221°F)
Storage Temperature (Tstg) .............................................................................................................................. -50°C to +125°C (-58°F to +257°F)
Recommended Operating Conditions
POWET SUPPIY VOIAGE (V00) -vnvrrmeerermeeimereesieiee st st st ettt sttt st r e e r e e na e s e e e e s e e e s me e e e eme e e e sme e e e sne e s e aneennenreennenneens 1.621t0 5.5 VDC
Capacitance between Ve and Vgg (Cp) . 0.1 yF typical
Pull Up ReSIStOr ValUue 0N SDAT (R1).......oiieeeeeceieeiee ettt ettt s s et ea e ases s e s et eseseseas s esesesssesesnssas s aneseseseseansensanasesesesesens 5 kQ typical
Pull Up RESISIOr VAIUE ON SCLT (R2) .......ciiivetetieiiii it ittt sttt ettt s et s s et s et et ebesessssse et es b e s eseseas s st sesesebasens s s esesasesens 5 kQ typical

1 Select the resistance value to meet AC characteristics.

Electrical Characteristics
Humidity Detection

MeEASUIEMENT RANGE .. ..o b s b s b e e st e e s b e e e b e e s he e e sb e e s an e e b e e s ab e e s a e e san e e s aa e e b e e sane e 0to 100 % RH
(R TE o] 10 (o] o I 10K o1 ST PP PR U PP PR OPRRPRPRPPINY 0.1 % RH typical
Humidity Accuracy - Typical (see Humidity Sensor Accuracy Graph for Maximum Rating)

@ 25 °C (2010 80 % RH) ...ttt a et h et a et h e h e bt s oAt Rt e et Rt et e ea e oAt ehe et e eRe et e eRe et e ateenreatennnentenne +2 % RH

@ 5°C 1045 °C (010 100 % RH) ...ttt r e r e e e et h e et s h e e et e Rt et e R e e e e aR e e e n Rt r e reean e re e nne e +4 % RH
Hysteresis @ 5 °C t0 45 °C (010 100 Yo RH).....eiiuiiiiiiiiieie ettt b ettt et e st e e e enaneebe e +1 % RH typical
Response Time

Reach (t 63 % @ 25 °C, Wind VEIOCIEY @ 1.0 M/S) ....uiiiiiiiiiiiii ettt ettt sae et e e bt e see e e sae e nre et s 8 seconds

Unless otherwise specified: Voo =1.621t05.5V, Vgg=0V, T,=-20 °C to 100 °C

Temperature Detection

Measurement RANGE .......c.cooiiiii e e -30 °C to +100 °C (-22 °F to +212 °F)
Resolution (11 bit)
B LI O (o T 0 O TSRV PRV ORTRPR 0.1 °C (0.18 °F)
Al OTNET TEMPEIAIUIES ...ttt h ettt a et et e e e he e e bt e sae e et e e ea bt e bt e e aneenae e et e e nbneeneesaneeanes 0.4 °C (0.72 °F)
Temperature Accuracy
@ 5 20C 10 B0 %Crnvoeeeececeeeeeeeeesteseeee s eseese st seeee s en e e s e e et e et eee et e e et et en ettt n ettt en et n et n e £0.4 °C (£0.72 °F)
@ -20°Cto85°C ....21.0°C (1.8 °F)
Reproducibility @ =30 C 10 100 CC ......eoiueiiiieiitietieeit ettt ettt sttt e et e s b et et e e ehe e e bt e e he e e be e nane et e e e b e e he e ne e naneereenans +0.1 °C (x0.18 °F)
Response Time
Reach (t 63 % (dependent on surrounding heat conduction NOTE 1) e 30 seconds
Unless otherwise specified: Voo =1.62t05.5V, Vgg=0V, T,=-30 °C to 100 °C
NOTE 1 Extended exposure to >90 % RH causes a shift of up to 3 % RH which is reversible after a period of 14 days.
Current Consumption
Sleep Current (CE=0, SIEEP MOTE).........ereiiiriieiiiieiee sttt st esr e e nr e e e e s e nnenneene s 10 nA typical, 400 nA maximum
Average OPErating CUITENT .......cc.ueiiiiiii ettt ettt e b e bt sae e et e e ea st e bt e sae e e nae e e bt e saeeeabeesaneenee s 13 pA typical, 35 ygA maximum

Unless otherwise specified: Voo =1.62t05.5V, Vgg=0V, T,=0 °C to 60 °C

* RoHS3 Directive 2015/863 Amendments of Annex Il on March 31, 2015
** Bourns® products have not been designed for and are not intended for use in “lifesaving,” “life-critical” or
“life-sustaining” applications nor any other applications where failure or malfunction of the Bourns® product may
result in personal injury or death. See Legal Disclaimer Notice on the last page of this document.
Specifications are subject to change without notice.
. Users should verify actual device performance in their specific applications.
' WARNING Cancer and Reproductive Harm The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this

= www.P65Warnings.ca.gov document, and at www.bourns.com/docs/legal/disclaimer.pd.
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BPS230 Series - 2 mm Humidity Sensor BOURNS®

Input/Output Terminal Characteristics

High Level Input Voltage 1 (VIH1) [Target Terminal: SCL, SDA] ......ccueiiriiiirieniniesieseesie e 0.7 Ve minimum, Ve maximum
High Level Input Voltage 2 (VIH2) [Target Terminal: CE] ....0.8 V¢ minimum, Ve maximum
Low Level Input Voltage 1 (VIL1) [Target Terminal: SCL, SDA]........ccotiieiiiieierieeieseeesie et Vgg minimum, 0.3 Ve maximum
Low Level Input Voltage 2 (VIL2) [Target TErminal: CE]........cocuiiieeriiiiiieiie ettt Vgg minimum, 0.2 Ve maximum

Low Level Output Current (IOL) [VOL = 0.1 V., Target Terminal: SCL, SDA].........ccccoiiiiiiiiiiiiiciees s 0.5 mA minimum

Terminal Leak Current 1 (IL1) [Terminal voltage = V¢, Target Terminal: SCL, SDA].......cocviiiiiiiiiicieneeeseee e +1pA
Terminal Leak Current 2 (IL2) [Terminal voltage = 0 V, Target Terminal: SCL, SDA, CE] .....cccoiiiiirieiiiieiiereee sttt +1 pA
Input Pull-Down Resistance (RPD) [Terminal voltage = V¢, Target Terminal: CE].................. 60 kQ minimum, 150 kQ typical, 450 kQ maximum
Unless otherwise specified: Voo =1.62t05.5V, Vgg=0V, T,=-30 °C to 100 °C
Product Characteristics

MOISTUIE SENSIIVITY LEVEL ... .ottt ettt ea et e h e e bt eh e ettt ea b e e b e e e s st e ohe e St e e s et e b e e ea et et e e eat e et e e eae e e naeenateebeeeaneenneeanneas 1
ESD ClasSifiCation (HBIM).........oouieiiiuietiite ettt ettt ae et ae e et eh e e e e sheess e e b e e e s e b £ eas e bt eas e bt ea e e et ehe e s e e b e e R e e b e e s e b e e e e bt ean e et e eanenreeneenrenne s 1kV
LY =14 X1 o P O P PP SPRTOPRR PP B, Date Code

Standard Packaging ..

.. 3,000 pcs. per 13-inch reel

L LT To o TP PSP TRRPP 0.059 grams (0.002 0z)

Product Dimensions

2.0+0.08
(0.079 £ 0.003) o
09 _ ] 0.75 04 047
0.039) MAX. 5 630) ©.004) W TW-“‘”)
PIN6 _PIN5 | PIN4 0.725 PIN4l IPIN5  PING
TYP- T0.029) I T
i -e
2.0+0.08 } = :
(0.079+0.003) 0.6 0.6
(0.024)  (0.024)
L L e e - 01 o
jo.om)
t MM
. : DIMENSIONS: (INGHES)
PIN1 PIN2  PIN3 PIN PIN PIN TOLERANGCES: -:08
015 —MGL 2 ! os +(0.003)
(0.006)_4 L— 02'3 =T (0.020)
(0.009)
Recommended PCB Layout Terminal Assignment
05 | | | 05 -
0.020) | g T {0.020) Terminal
1 1 ] [ No. Name Function
: : : 1 CE Chip enable terminal
: : : 24 2 Vss Power supply terminal (-)
— _:_ — (0.0%49) 3 Vee Power supply terminal (+)
B 4 NC No connection
R —l S—
t i 5 SDA I2C serial data
1
_09 i > .
0.035) : 6 SCL 12C serial clock
o
Iy N |
0.27 !
(0.011)_4 F_
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BPS230 Series - 2 mm Humidity Sensor BOURNS®

Basic Circuit Schematic

VCC
<
Cp oo 0.1 uF
é % R1 ........ b5k Q
R2 ... b5k Q
R2 |R1
1. Cg 6. SCL
rl7— 2. Vgg 5. SDA NOTE: R1 and R2 are reference values. Resistor values
should be selected to meet the AC characteristics.
3Vee 4. Vpp
CD
i
MAIN SYSTEM
Operation Mode
Terminal Operation State of Each Functional Block
Operation Setup
Mode Power Temp Capacitance
[ . 2c-
CE Vpp Supply Oscillation Detection Detection OTP Memory 1C-Bus
Sleep "1 0 NC Stop Stop Stop Stop Stop Stop
. . Read-out .
Standby 1 NC Operation Operation Stop Stop Possible Operation
*1 In case of power control mode, there is no sleep operation.
I2C slave address (SADR) is defined as “111 11117 (7Fh).
Control Register Map
Address Bit Bit Name Function Value Read--Out Write-In R/W Init.
D7-1 - Reserved - R 0
00h 0 Normal None
DO RESET Reset Operation R/W 0
1 - Reset Action
Manual
D7-6 MANMODE Detection 00 Normal Operation Mode
Mode
000 No Averaging Process
Humidity Toragno R/W 0
i 001 2 Times Average Mode
D5-3 HAVE[:0] | [Detection : 2
01h Value Avg. 01x 4 Times Average Mode
Mode
1XX 8 Times Average Mode
Temperature 0 8 Times Average Mode
D2 TAVE Detection RIW 0
Value Avg. 1 16 Times Average Mode
Mode

Specifications are subject to change without notice.
Users should verify actual device performance in their specific applications.
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BPS230 Series - 2 mm Humidity Sensor BOURNS®

Control Register Map (Continued)

Address Bit Bit Name Function Value Read--Out Write-In R/W Init.
D1 - Reserved - R 0

Detection
0 Standby State | Operation

01h Manual Stop
DO MAN Detection - R/W 0
Mode Under Detection

1 Detection Operation
Operation Start

D7-1 - Reserved - R 0

Nothing is
03h Manual 0 No Error Done
Do ERR Detection RIW 0
Error Flag Error Error Flag

Occurred Reset

Humidity
Detection
04h D7-0 HCI[7:0] Result 000h-3FFh R X
(After
Correction
Operation)

D7-2 - Reserved - R 0

Humidity
05h Detection
D1-0 HC[9:8] Result R X
(After
Correction
Operation)
Temperature
Detection
06h D7-0 TC[7:0] Result 000h-7FFh R X
(After

Correction
Operation)

D7-3 - Reserved - R 0

Temperature
07h Detection
D2-0 TC[10:8] Result R X
(After
Correction
Operation)
Capacity
Detection
0Ah D7-0 K[7:0] Result 000h-FFFFh R 0
(Before
Correction
Operation)

Specifications are subject to change without notice.
Users should verify actual device performance in their specific applications.
The products described herein and this document are subject to specific legal disclaimers as set forth on the last page of this document, and at www.bourns.com/docs/legal/disclaimer.pdf.




BPS230 Series - 2 mm Humidity Sensor BOURNS®

Control Register Map (Continued)

Address Bit BitName | Function Value | Read-Out | Write-ln RW Init.
Capacity
Detection
0Bh D7-0 K[15:8] Result R 0
(Before
Correction
Operation)
D7-5 - Reserved - - R 0
Standard 0 Outside Capacity Cutting
D4 SCR.ON_R | Capacly RW 0
Connection 1 Outside Capacity Connection
2Ch Control
Internal Oh~Fh x 0.6 pF
SCI_ Capacity Example:
D3-0 ON_R[3:0] Connection At the time of 8 hours, RIW X
Control access to internal capacity of 4.8 pF
D7-1 - Reserved - R 0
Nothing is
03h Manual 0 No Error Done
DO ERR Detection R/W 0
Error Flag 1 Error Error Flag
Occurred Reset

Transfer Function Formula

Humidity

_ 100 1009 Refer to Register Map:
RH = 210 XRHc (0~ 100% RH) RH,c = Data of the addresses 04H and 05H (000h ~ 3FFh)

- ) It changes into a decimal and is operation.
RHc : I1C Humidity Output Data (10 bit)

Temperature
P Refer to Register Map:
25 Tic = Data of the addresses 06H and 07H (000h ~ 7FFh)
— _(o10_ =% 20 - o IC
T=[Tc -2 01 101 (-30~100°C) It changes into a decimal and is operation.

Tic : IC Temperature Output Data (11 bit)
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BPS230 Series - 2 mm Humidity Sensor BOURNS®

Capacitance/Temperature Detection Sequence

/|

1

1

i

.
Internal !
Regulator !

Oscillating
Circuit

12C-BUS

]
1
1
|
1
Temperature detector circuit \
and capacity detector circui !

Correction
operation circuit

|
1
1
1
|
I
I
I
I
I
|
T
|
|
|
|
|
|
|
|
[
[
[
[
¥
I
I
I
I

Operation—‘
command

Always on

Always on

L} TUUUTIAML |

—

1
Read-out command of
detection result +——

Capacity detection L
(It chooses from 1 time, 2 times, 4 times

and 8 times

The flag

during measurement J
- |

How To Order

Operation
1 1
1
1
'
| 1 : X
1 T 1
i i tMEAS ' |
: 1 1 :
| ' i l
: Humidity output data ' Correction ' Read-out of
Temperature output data operation detection result

BPS230 - D 3P0 - S 10 E

Model Series
Humidity-Temperature Sensor

Output Type
D = Digital
Accuracy (% RH)

3P0 =+3.0
Moisture Sensitivity

S = Standard
Resolution

10 =10-bit

Packaging Designator
E = 3000 pcs. per 7-inch Reel
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BPS230 Series - 2 mm Humidity Sensor BOURNS®

Output Type Waveform and Data Read/Write Procedure

12C-BUS Data Read-out Procedure
@ 12C master device releases START condition.
@ 12C master device transmits slave address and WRITE mode selection.
@ 12C master device transmits register address of this IC.
@ 12C master device releases repeated START condition. (Release method is same as START condition.)
@ 12C master device again transmits slave address and READ mode selection. (Read mode can be selected by transmitting “1” in 8th hit.)
@ 12C master device reads-out data from register address designated at @

It is possible to read-out data while register address increments one, by reading-out multiple data continuously. However, during continuous

read-out, please return ACK to this IC as a reply of master.

@ After the completion of all read-out, 12C master device releases STOP condition.

« AU UL L L
o T\ EEEE T, ) ) ),

) o ) o) o ),

®

) ) C 6 C CYCY CY LA e
@,

~ Continued ~
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BPS230 Series - 2 mm Humidity Sensor BOURNS®

Output Type Waveform and Data Read/Write Procedure (Continued)

12C-BUS Data Write-in Procedure
@ 12C master device releases START condition. (Start condition can be released by changing SDA from “H” to “L” while SCL is in “H” state.)

@ 12C master device transmits slave address and WRITE mode selection. (Write mode can be selected by transmitting “0” in 8th bit while
1~7th bits are slave address.)

@ 12C master device transmits register address of this IC.
@ 12C master device transmits write-in data.
@ It is possible to write-in data while register address increments one, by transmitting multiple write-in data continuously.

After the completion of transmitting all write-in data, 12C master device releases stop condition. (Stop condition can be released by
changing SDA from “L” to “H” while SCL is in “H” state.)

AL L L
DA \:/(\ Sn\BXS-‘\SXS-\-I ;\(SJ\} XS—'-EKSAIXS—'-UX'&' ;\J\Ck?-’ E:NA'/R.i\f/{RAJXRM/{RuXhJXPMYRQ}\—'Ur(

AT T P Ui

Solder Profile

300
260 °C Max.
o /\ (5 Seconds Max.) Notes:
o
i 200 / \ 1. No clean solder paste is recommended.
= .
= \ 150 45 °C 2. Aqueous wash is not recommended.
e 3. Use of water soluble soldering flux
% 100 4 should be avoided due to possible
i corrosion.
4. Multiple passes through the soldering
process is not recommended.

Time 5. Other SMD processes and profiles
80-100 Seconds 60 Seconds Max. should be verified by the customer.

Processing Method: Reflow soldering with infrared heat or forced air convection (only once).
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BPS230 Series - 2 mm Humidity Sensor BOURNS®

Humidity Sensor Accuracy

Relative Humidity
(% RH)

0
10
20
30
40
50
60
70
80
90
100

Maximum Typical

A

ARH (% RH)

0 10 20 30 40 50 60 70 80 90 100
Relative Humidity (% RH)

QRO W|W|W|W|W |~
Al |INDIND|D|INDIND|ND|W
—

= VaXIMUM s Typical
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BPS230 Series - 2 mm Humidity Sensor BOURNS®

Packaging Specification

3000 pieces per 7-inch reel. ol e 20205 410
Meets specifications of (E%?J?L*ngégé ‘ﬂ ‘_(0,44;3;0"039)
EIA-481-1 or EIA-481-2. 130 ) 3PLCS.
- DIA.
130
[ (0512)
B
. MM
DIMENSIONS: —(INCHES)
9.0
180 _" “_(0.354)
(7.087) "
40
20:05 | .| ©®)
(0.079 = 0.020) 150
35 1.75 (0.059) DIA
(0.138) ‘| L(o.osg)
COVER
ne @OO/OOOOOOOOOTAPE 23

e oaEeeEReE ] [t

28 | || 1.05
(0.091) (0.041) DIA.
40 |
(0.157) ’
NO COMPONENT COMPONENTS NO COMPONENT
160 100~200
(6.299) (3.937~7.874)
MIN.

USER DIRECTION OF FEED
QTY: 3,000 PCS PER REEL

BOURNS®

Asia-Pacific: Tel: +886-2 2562-4117 + Email: asiacus@bourns.com
EMEA: Tel: +36 88 885 877 + Email: eurocus@bourns.com

The Americas: Tel: +1-951 781-5500 « Email: americus@bourns.com
www.bourns.com

REV. 07/19
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Legal Disclaimer Notice BOURNS®

This legal disclaimer applies to purchasers and users of Bourns® products manufactured by or on behalf of Bourns, Inc. and its
affiliates (collectively, “Bourns”).

Unless otherwise expressly indicated in writing, Bourns® products and data sheets relating thereto are subject to change
without notice. Users should check for and obtain the latest relevant information and verify that such information is current and
complete before placing orders for Bourns® products.

The characteristics and parameters of a Bourns® product set forth in its data sheet are based on laboratory conditions, and
statements regarding the suitability of products for certain types of applications are based on Bourns’ knowledge of typical
requirements in generic applications. The characteristics and parameters of a Bourns® product in a user application may vary
from the data sheet characteristics and parameters due to (i) the combination of the Bourns® product with other components
in the user’s application, or (ii) the environment of the user application itself. The characteristics and parameters of a Bourns®
product also can and do vary in different applications and actual performance may vary over time. Users should always verify
the actual performance of the Bourns® product in their specific devices and applications, and make their own independent
judgments regarding the amount of additional test margin to design into their device or application to compensate for
differences between laboratory and real world conditions.

Unless Bourns has explicitly designated an individual Bourns® product as meeting the requirements of a particular industry
standard (e.g., ISO/TS 16949) or a particular qualification (e.g., UL listed or recognized), Bourns is not responsible for any
failure of an individual Bourns® product to meet the requirements of such industry standard or particular qualification. Users of
Bourns® products are responsible for ensuring compliance with safety-related requirements and standards applicable to their
devices or applications.

Bourns® products are not recommended, authorized or intended for use in nuclear, lifesaving, life-critical or life-sustaining ap-
plications, nor in any other applications where failure or malfunction may result in personal injury, death, or severe property or
environmental damage. Unless expressly and specifically approved in writing by two authorized Bourns representatives on a
case-by-case basis, use of any Bourns® products in such unauthorized applications might not be safe and thus is at the user’s
sole risk. Life-critical applications include devices identified by the U.S. Food and Drug Administration as Class Ill devices and
generally equivalent classifications outside of the United States.

Bourns expressly identifies those Bourns® standard products that are suitable for use in automotive applications on such
products’ data sheets in the section entitled “Applications.” Unless expressly and specifically approved in writing by two
authorized Bourns representatives on a case-by-case basis, use of any other Bourns® standard products in an automotive
application might not be safe and thus is not recommended, authorized or intended and is at the user’s sole risk. If Bourns
expressly identifies a sub-category of automotive application in the data sheet for its standard products (such as infotainment
or lighting), such identification means that Bourns has reviewed its standard product and has determined that if such Bourns®
standard product is considered for potential use in automotive applications, it should only be used in such sub-category of
automotive applications. Any reference to Bourns® standard product in the data sheet as compliant with the AEC-Q standard
or “automotive grade” does not by itself mean that Bourns has approved such product for use in an automotive application.

Bourns® standard products are not tested to comply with United States Federal Aviation Administration standards generally

or any other generally equivalent governmental organization standard applicable to products designed or manufactured for
use in aircraft or space applications. Bourns expressly identifies Bourns® standard products that are suitable for use in aircraft
or space applications on such products’ data sheets in the section entitled “Applications.” Unless expressly and specifically
approved in writing by two authorized Bourns representatives on a case-by-case basis, use of any other Bourns® standard
product in an aircraft or space application might not be safe and thus is not recommended, authorized or intended and is at the
user’s sole risk.

The use and level of testing applicable to Bourns® custom products shall be negotiated on a case-by-case basis by Bourns and
the user for which such Bourns® custom products are specially designed. Absent a written agreement between Bourns and the
user regarding the use and level of such testing, the above provisions applicable to Bourns® standard products shall also apply
to such Bourns® custom products.

Users shall not sell, transfer, export or re-export any Bourns® products or technology for use in activities which involve the
design, development, production, use or stockpiling of nuclear, chemical or biological weapons or missiles, nor shall they use
Bourns® products or technology in any facility which engages in activities relating to such devices. The foregoing restrictions
apply to all uses and applications that violate national or international prohibitions, including embargos or international
regulations. Further, Bourns® products and Bourns technology and technical data may not under any circumstance be
exported or re-exported to countries subject to international sanctions or embargoes. Bourns® products may not, without prior
authorization from Bourns and/or the U.S. Government, be resold, transferred, or re-exported to any party not eligible

to receive U.S. commodities, software, and technical data.

To the maximum extent permitted by applicable law, Bourns disclaims (i) any and all liability for special, punitive, consequential,
incidental or indirect damages or lost revenues or lost profits, and (ii) any and all implied warranties, including implied warranties
of fitness for particular purpose, non-infringement and merchantability.

For your convenience, copies of this Legal Disclaimer Notice with German, Spanish, Japanese, Traditional Chinese and Simplified Chinese
bilingual versions are available at:
Web Page: http.//www.bourns.com/legal/disclaimers-terms-and-policies

PDF: http://www.bourns.com/docs/Legal/disclaimer.pdf
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