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1 Glossary

PM2.5 Mass concentration of particulate matter with a diameter smaller or equal to 2.5 pm

PM1 Mass concentration of particulate matter with a diameter smaller or equal to 1.0 ym

PM10 Mass concentration of particulate matter with a diameter smaller or equal to 10.0 ym

AA Deviation from accuracy

e(t) Precision

S2S Sensor-to-sensor variation
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2 BMV080 standard test conditions

Evaluation of precision, accuracy, and sensor-to-sensor (S2S) variation for any optical PM2.5 requires a defined environ-
ment regarding temperature, relative humidity, and type and density distribution of particles. As BMV080 uses prevalent
airflow, a defined range of velocities at which both calibration and evaluation take place is also needed.

Table 1: Standard test conditions

Parameter Value Unit
Ambient temperature 25+ 2 °C
Relative ambient humidity | 50 + 10 % rH
Relative particle velocity 0.1-1.5 m/s
Relative particle flow Laminar, plane parallel -
Reference instrument Aerosol particle size spectrometer LAP 322 -
Particle source Arizona Road Dust (ARD) Ultrafine A1, 1SO 12103-1 | -
Integration time 10 s
Vibration suppression Disabled -
Measurement algorithm High precision -
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3 Precision

Precision «(t) for BMV080 is defined by the variation of measurement values around the long-term average (greater or
equal to 120 seconds) for constant environmental conditions.

PM2.5 is the average PM2.5 value as measured by BMV080 over a time period of at least 120 seconds at constant
environmental conditions, and PM2.5(t) is the momentary PM2.5 value reported, the momentary precision is defined as:

PM2.5 - PM2.5(t)

f) = >~ M
£ PM25

-100 [%]

for relative values and
e(t) = PM2.5 - PM2.5(t) [ug/m?]

for absolute units.

For default settings, the value PM2.5(t) is reported once per second but this time interval can be customized (see API
documentation).

Collecting £(t) for a long period of time allows to calculate the expected distribution of precision values, which, for BMV080
will stay within the following limits:

Table 2: Precision value range
PM2.5 range' | 3 o precision
0-100 10 pg/m?3
101 - 1000 10 %

—— Data Sheet Spec
Observed Precision:
3o=8.8 yg/m* | %

=20 =15 =10 10 15 20
Premsmrl

=
Fodi
(=

=
—
=]

Probability of Occurence
[=]
o

0.05

'-----------"----ﬁ-------1
ruuuuuuuuuuuuu_—______duuuuuuuuduuuuuh________J

Figure 1: Precision observed during test equipment measurements after individual calibration; 254 individual sensors from 3 production
runs.

1Standard test conditions and standard distribution (Arizona Road Dust).
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Figure 2: Precision observed for incense stick pollution in ranges from 0 to 200 pg/m3; 1309 individual sensors in 57 measurements.

The images displayed in this chapter show sample distributions, obtained by using a limited number of sample devices.
Actual results may vary based on system integration, operating and environmental conditions, and particle distribution.
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4 Deviation from accuracy

Deviation from accuracy AA is given in relation to the specific reference instrument and standard test conditions as
specified in Table 1.

PM2.5gpv080, and PM2.5, 4p are the average PM2.5 values reported by BMV080 and LAP322, respectively, over a period
with stable conditions of at least 120 seconds. The deviation from accuracy, AA, is then given by:

_ [ PM2.5gmvoso0 _
PM2.5,4p

1) 100 [%)]
for relative values and
AA = PM2.5guvos0 = PM2.5, 4p [ug/m?]
for absolute units.
Table 3: Accuracy value range
PM2.5 range? | Target 3 o deviation from accuracy

0-100 10 pg/m?
101 - 1000 10 %
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Figure 3: Deviation from accuracy observed during test equipment measurements after individual calibration; 254 individual sensors
from 3 production runs.

The image displayed in this chapter shows a sample distribution, obtained by using a limited number of sample devices.
Actual results may vary based on system integration, operating and environmental conditions, and particle distribution.

2Standard test conditions and standard distribution (Arizona Road Dust).
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5 Sensor-to-sensor-(S2S)-variation

For unknown particle size distributions and conditions other than the standard test conditions, accuracy is not defined, but
a very similar measure can be found in the sensor-to-sensor-(S2S)-variation. The main difference to accuracy is that
the averaged value of PM2.5 given by a reference instrument is replaced by the average PM2.5 reported by all of the
BMV080 sensors in the same experiment, PM2.55;6e5, giving:

PM2.5gmvos0
PM

AS2S = (
2-51v080

1) -100 [%]

for relative values and
AS2S = PM2-SBMV080 - PM25W [pg/m3]

for absolute units.

The averages are again to be taken over a time period of 120 seconds — due to frequent fast variation in underlying PM2.5
values under realistic conditions (see Figure 4).

=15 % | yg'm*-Range

BMVOBD PM2.5 [ugim
2

Figure 4: Typical PM2.5 time series for 26 co-located sensors in incense stick field experiments.

For Arizona Road Dust, the expected limits of S2S in standard conditions are identical listed in the previous chapter; i.e.

Table 4: Sensor to sensor variation range for ARD
PM2.5 range | Target 3 0 S2S
0-100 10 pg/m?

101 - 1000 10 %

For different particle size distributions, however, these limits will be higher. Generally, the following range can be
expected:

Table 5: Sensor to sensor variation range
PM2.5 range | Target 3 0 S2S
0-100 15 pg/m?

101 - 1000 15 %

© Bosch Sensortec GmbH 2025 | All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well Document number: BST-BMV080-AN002-01
as in the event of applications for industrial property rights



Bosch Sensortec | BMV080 Ultra-mini Particulate Matter Sensor Technical Specification Statement 10|16
0.16 — 525 Ta.r'gel:
Observed S25:
T7T 30=14.9 pg/m* | %
0.14
0.12
1]
o
=
o
§ 0.10
o
o
> 0.08
E
2 0.06
g0
o
0.04
- II III

=20 -1 15 20
Sensur—to—Sen sor Varla I:mn (525)

Figure 5: Sensor-to-sensor variation observed for incense stick pollution in ranges from 0 to 200 pug/m3; 1309 individual sensors in 57
measurements.

The images displayed in this chapter show sample distributions, obtained by using a limited number of sample devices.
Actual results may vary based on system integration, operating and environmental conditions, and particle distribution.
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6 Temperature changes

There is no impact of external temperature changes on precision. Deviation from accuracy and S2S, might show some

influence of external temperature.

All sensors are calibrated for an external temperature of 25 °C (corresponding to a sensor temperature in continuous

mode of about 50 °C).

Measurement at temperatures other than the standard test conditions lead to a slight temperature-dependent broadening
of both expected deviation from accuracy and S2S as shown in the table below:

Table 6: Temperature dependence of accuracy and sensor to sensor variation

PM2.5 range?®

Expected variance addition 3 o values of accuracy and S2S

0-100

0.5 pg/m3¥/K

101 - 1000

0.5 %/K

As an example, if the sensor is tested at in an environment with a temperature of 35 °C, the expected deviation from
accuracy and S2S variation will change to the values given in the table below.

Table 7: Expected deviation from accuracy and S2S for 35 °C

PM2.5 range:

Expected 3 o values for AA | Expected 3 o values for S2S

0-100

11.2 pyg/m? 15.8 pg/m?

101 - 1000

11.2 % 15.8 %

3For uniform particle distributions of uniform patrticle type.
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7 PM1 and PM10 estimation

The ARD distribution is associated with a specific ratio of PM1 to PM2.5 and PM2.5 to PM10 as listed in the table below.

Table 8: PM ratios for ARD distribution
Ratio Value
PM1/PM2.5 0.46
PM2.5/PM10 | 0.73

For other particle size distributions, these ratios will generally be different which is reflected in the PM1 and PM10 numbers
reported by BMV080.

© Bosch Sensortec GmbH 2025 | All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well Document number: BST-BMV080-AN002-01
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8 Number concentration estimation

The number concentrations reported by BMV080 are calculated and based on Arizona Road Dust; thus, the number
of particles will reflect the value that would be valid for the currently observed PM2.5 assuming the Arizona Road Dust
particle size distribution.

© Bosch Sensortec GmbH 2025 | All rights reserved, also regarding any disposal, exploitation, reproduction, editing, distribution, as well Document number: BST-BMV080-AN002-01
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9 Legal disclaimer

9.1 Engineering samples

Engineering Samples are marked with an asterisk (*), (E) or (e). Samples may vary from the valid technical specifications
of the product series contained in this data sheet. They are therefore not intended or fit for resale to third parties or for use
in end products. Their sole purpose is internal client testing. The testing of an engineering sample may in no way replace
the testing of a product series. Bosch Sensortec assumes no liability for the use of engineering samples. The Purchaser
shall indemnify Bosch Sensortec from all claims arising from the use of engineering samples.

9.2 Product use

Bosch Sensortec products are developed for the consumer goods industry. They may only be used within the parameters
of this product data sheet. They are not fit for use in life-sustaining or safety-critical systems. Safety-critical systems are
those for which a malfunction is expected to lead to bodily harm, death or severe property damage. In addition, they
shall not be used directly or indirectly for military purposes (including but not limited to nuclear, chemical or biological
proliferation of weapons or development of missile technology), nuclear power, deep sea or air or space applications
(including but not limited to satellite technology) or supercomputers. If customers would like to use Bosch Sensortec
products in supercomputers, customers are obligated to get written permissions from Bosch Sensortec.

Bosch Sensortec products are released on the basis of the legal and normative requirements relevant to the Bosch Sen-
sortec product for use in the following geographical target market: BE, BG, DK, DE, EE, FI, FR, GR, IE, IT, HR, LV, LT, LU,
MT, NL, AT, PL, PT, RO, SE, SK, SI, ES, CZ, HU, CY, US, CN, JP, KR, TW. If you need further information or have further
requirements, please contact your local sales contact.

The resale and/or use of Bosch Sensortec products are at the purchaser’s own risk and his own responsibility. The
examination of fitness for the intended use is the sole responsibility of the purchaser.

The purchaser shall indemnify Bosch Sensortec from all third party claims arising from any product use not covered by
the parameters of this product data sheet or not approved by Bosch Sensortec and reimburse Bosch Sensortec for all
costs in connection with such claims.

The purchaser accepts the responsibility to monitor the market for the purchased products, particularly with regard to
product safety, and to inform Bosch Sensortec without delay of all safety-critical incidents.

9.3 Application examples and hints

With respect to any examples or hints given herein, any typical values stated herein and/or any information regarding the
application of the device, Bosch Sensortec hereby disclaims any and all warranties and liabilities of any kind, including
without limitation warranties of non-infringement of intellectual property rights or copyrights of any third party. The
information given in this document shall in no event be regarded as a guarantee of conditions or characteristics. They are
provided for illustrative purposes only and no evaluation regarding infringement of intellectual property rights or copyrights
or regarding functionality, performance or error has been made.
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10 Document history and modifications

Table 9: Document history

Rev. No. Chapter Description of modification/changes Date
1.0 all Initial release. March 2025
1.1 all Editorial changes. December 2025
4 Formula for deviation from accuracy (absolute units)
added.
5 Formula for sensor-to-sensor variation (absolute

units) added.
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