ATM3325 Tag Reference Design

Test Report

SUMMARY: This document provides radio performance, antenna performance,
relevant certifications, power consumption, and application test results conducted on
the ATM3325 Tag reference design.

Atmosic
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BQB Bluetooth Certification Body
DUT Device Under Test

EOC Extreme Operating Conditions
EUT Equipment Under Test

EVK Evaluation Kit

HCI Host Controller Interface

ISM Industrial Scientific Medical
NOC Normal Operating Conditions
RBW Resolution Bandwidth

RF Radio Frequency

RPB Reference Design Programming Board
SDK Software Development Kit
SoC System-on-Chip

VBW Video Bandwidth

VNA Vector Network Analyzer
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1. Purpose

This report presents the results of comprehensive testing conducted on the ATM3325
Tag reference design. Its purpose is to provide radio performance, antenna
performance, relevant certifications, power consumption, and application test results.
Please refer to subsequent sections for further details. Please note that this report
reflects testing to date and subsequent changes may not be included.

2. Test Results

2.1 Radio Performance

2.1.1 Bluetooth LE Transmitter

The purpose of this test item is to verify Bluetooth LE transmit output power level,
carrier drift, in-band emission, and modulation characteristics performance. The
specifications of these test items need to meet Bluetooth SIG RF-PHY requirements.

T

VBAT 3.0V

VDDIO External VDDIO (connected to VBAT)
Temperature 25°C

Test Equipment ;h::e?l)gl?mg Box

Cable Loss 1dB

Packet length 255

SDK Version 5.4.0.1

FW HCI_Vendor

Table 1 - Bluetooth LE Transmitter Test Conditions
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Bluetooth LE Transmitter Test Method

e Configure DUT with the Atmosic HCI_Vendor example, then follow below test
procedure to connect DUT with one box tester TLF3000.

e All of the test results should meet BQB RF-PHY criteria.

Bluetooth LE Transmitter Test Setup

FRONTLINE
TLF3000

Device Under Test

4

= TX/RX

RF SMA Cable

USB controlling DUT via
Direct Test Mode (DTM)

-

USB

Typical Testing Configuration

Figure 1 - Bluetooth LE Transmitter/Receiver Test Setup
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Bluetooth LE Transmitter Test Result

Test Conditions DUT 1 DUT 2 DUT 3

Test Data
items Rate

0 dBm +/- -0.5 4 -0.1
™M 4 dBm +/- 1.5 dB 4.2 4.5 5.0 3.5 3.8 4.4 3.8 4.2 4.7
Output
Power
™M 8 dBm +/- 1.5 dB 7.7 8.3 9.0 7.2 7.9 8.7 7.2 7.9 8.7

1™ 10dBm  +/- 1.5 dB 10.0 104 10.8 9.5 10.0 10.6 9.5 10.0 10.6
Table 2 - Output Power

Test Conditions

<+- 15 -11.64 -11.23 2.85 -17.38 -0.11
1M Fn <+- 150 kHz -9.74 6.72 -7.63 6.27 -12.13 3.91
1M FO-Fn <+- 50 kHz -16.57 9.21 -16.19 94 -21.17 10.41
1M F1-FO <+- 23 kHz -552 12.02  -6.22 13.32  -1.95 15.21

Carrier 1M Fn-Fn+5 <+ 20 kHz -13.32 12.59  -11.23 9.39 -12.6 13.59

(ODdrE%) 2M FO <+/- 150 kHz -11.76 29  -869 4.6 -11 1.65
2M Fn <+- 150 kHz -9.14 6.94 -7.83 551 -11.88 3.74
2M FO-Fn <+- 50 kHz -16.57 9.47 -12.66 10.2  -12.98 12.41
2M F1-FO <+- 133 kHz -3.64 10.66  -3.01 10.23  -4.24 10.47
2M Fn-Fn+5 <+ 20 kHz -11.45 141 -9.07 10.75 -13.73 13.74
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Test Conditions

3::: WW-WW-WW-

Fn-Fn+5 = < +/- -8.88 10.18 -8.76 . -10.68 10.35
1M FO <+- 150 kHz -11.64 16  -11.23 285 -17.38 -0.11
1M Fn <+- 150 kHz -9.74 6.72 -7.63 6.27 -12.13 3.91
1M FO-Fn <+/- 50 kHz -16.57 9.21  -16.19 94 2117 10.41
1M F1-FO <+- 23 kHz -552 12.02  -6.22 13.32  -1.95 15.21
Carrier 1M Fn-Fn+5 <+~ 20 kHz -13.32 12.59  -11.23 9.39 -12.6 13.59
(10D5|§m) 2M FO <+/- 150 kHz -11.76 29  -8.69 4.6 -11 1.65
2M Fn <+/- 150 kHz -9.14 6.94 -7.83 551 -11.88 3.74
2M FO-Fn <+- 50 kHz -16.57 9.47 -12.66 10.2  -12.98 12.41
2M F1-FO <+- 133 kHz -3.64 10.66  -3.01 10.23  -4.24 10.47
2M Fn-Fn+5 <+ 20 kHz -11.45 141 -9.07 10.75 -13.73 13.74

Table 3 - Catrrier Drift

Test Conditions

Min. deltaF1 > Hz 238.57 242.27 241.35
Modulation
Index ™ Max. deltaF1 < 275 kHz 244 .25 246.77 244 11
(0 dBm)
™M F2/F1 > 0.8 1.055 1.118 0.976 1.038 1.015 1.075
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Test Conditions

deltaF2 > 100.0 100.0 . 100.0
2M Min. deltaF1 = > 450 kHz = 508.95 500.54 517.13
2M Max. deltaF1 = < 550 kHz 513.97 513.68 526.25
2M F2/F1 > 0.8 0.96 0.995  0.947 0.978  0.943 0.971
2M deltaF2 > 99.9 %  100.0 100.0  100.0 100.0 ~ 100.0 100.0
1M Min. deltaF1 > 225 kHz = 239.13 242.54 241.74
1M Max. deltaF1 = < 275 kHz 241.94 247.27 244 1
1M F2/F1 > 0.8 1.055 1104  0.976 1.032  1.015 1.062
Modulation 1M deltaF2 > 99.9 %  100.0 100.0  100.0 100.0  100.0 100.0
(Jnc?Ber);) 2M Min. deltaF1 > 450 kHz =~ 509.1 500.59 517.77
2M Max. deltaF1 = < 550 kHz 513.97 511.59 525.17
2M F2/F1 > 0.8 0.983 0.996  0.952 0.979  0.959 0.97
2M deltaF2 > 99.9 %  100.0 100.0  100.0 100.0  100.0 100.0
1M Min. deltaF1 = > 225 kHz = 239.05 242.29 241.75
1M Max. deltaF1 = < 275 kHz 24214 246.33 244.25
Modulation 1M F2/F1 > 0.8 1.053 1105  0.974 1.034  1.016 1.067
(éngBer);\) 1M deltaF2 > 99.9 % 100.0 100.0  100.0 100.0  100.0 100.0
2M Min. deltaF1 = > 450 kHz = 509.46 501.07 517 .4
2M Max. deltaF1 = < 550 kHz 513.28 511.96 525.18
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Test Conditions

F2/F1 0.992  0.951 0.977  0.956 0.966

2M deltaF2 > 99.9 %  100.0 100.0  100.0 100.0  100.0 100.0
1M Min. deltaF1 = > 225 kHz = 238.57 242.27 241.35

1M Max. deltaF1 = < 275 kHz 244.25 246.77 244 .11

1M F2/F1 > 0.8 1.061 1118  0.976 1.038  1.017 1.075

Modulation 1M deltaF2 > 99.9 % 99.7 100.0 99.9 100.0 99.8 100.0
(15‘3%%) 2M Min. deltaF1 > 450 kHz = 509.35 501 517.13

2M Max. deltaF1 = < 550 kHz 513.97 513.68 526.25

2M F2/F1 > 0.8 0.96 0.969  0.947 0.967  0.943 0.952

2M deltaF2 > 99.9 %  100.0 100.0  100.0 100.0  100.0 100.0

Table 4 - Modulation Index

Test Conditions

max Pwr
@ +-2 MHz -27.95 -29.43 -28.78
max Pwr
Inband ™  @>=+-3MHz < 30 dBm -33.65 -34.38 343
I%(r)nésBsio?
m max Pwr
2M @ +/-2 MHz < -20 dBm -37.03 -37.53 -37.03
max Pwr
2M @ >= +/_3 MHZ < '30 dBm -4052 '4092 '413
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Test Conditions

max Pwr
@ +-2 MHz -37.06 -37.57 -37.32
max Pwr
Inband ™ @>=+-3MHz < 30 dBm -40.97 415 4118
I%‘rlnlstsio?
m max Pwr
2M @ +/-2 MHz < -20 dBm -43.47 -43.98 -43.47
max Pwr
2M @ >= +/-3 MHz < -30 dBm -46.48 -47.25 -47.11
max Pwr
™M @ +/-2 MHz < -20 dBm -31.84 -32.67 -32.03
max Pwr
Inband ™  @>=+-3MHz < 30 dBm -35.91 -36.53 -36.39
I%én(ijsgio?
m max Pwr
2M @ +-2MHz < -20 dBm -39.1 -39.38 -39.1
max Pwr
2M @ >= +/-3 MHz < -30 dBm -42.62 -42.86 -43.51
max Pwr
™M @ +/- 2MHz < -20 dBm -37.06 -37.57 -37.32
max Pwr
Inband ™ @>=+-3MHz < 30 dBm -40.97 415 4118
(0 aam
m max Pwr
2M @ +/-2 MHz < -20 dBm -43.47 -43.98 -43.47
max Pwr
2M @ >= +/- 3MHz < -30 dBm -46.48 -47.25 -47.11

Table 5 - Inband Emission
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Figure 2 - Transmit Output Power of Each Channel at 0 dBm

Transmit Output Power - 4dBm
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Figure 3 - Transmit Output Power of Each Channel at 4 dBm
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Transmint Output Power - 8dBm
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Figure 4 - Transmit Output Power of Each Channel at 8 dBm
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Figure 5 - Transmit Output Power of Each Channel at 10 dBm
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2.1.2 Bluetooth LE Receiver

This test item verifies that the receiver sensitivity is within limits at normal operating
conditions when receiving a 1 Mbps and 2 Mbps signal, respectively.

N

VBAT 3.0V

VDDIO External VDDIO (connected to VBAT)
Temperature 25°C

Test Equipment ;Hﬁgﬁg Box

Cable Loss 1dB

Packet length 37

Dirty Transmitter Dirty Off

SDK Version 5.4.0.1

FW HCI_Vendor

Table 6 - Bluetooth LE Receiver Test Conditions

Bluetooth LE Receiver Test Method

e Configure DUT with the Atmosic HCI_Vendor example, then follow the below
test procedure to connect DUT with one box tester TLF3000.

e All of the test results should meet BQB RF-PHY Criteria.

Bluetooth LE Receiver Test Setup

e See Figure 1.
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Bluetooth LE Receiver Test Result

Test Conditions DUT 1 DUT p DUT 3

-94 dBm 955 -949 935 -9 -95.3 -95 -9 -95.4
Se”S'“V'ty 2M  Avg. < 92 dBm 935 -929 -92 -935 -933 -93 935 -933 -93
Table 7 - Bluetooth LE Receiver Test Result
RX Sensitivity - 1M
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Figure 6 - RX Sensitivity - 1M
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RX Sensitivity - 2M

90 —

/——/\ VA XN

94—

(dBm)

96 —

-98 —

00—+
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38

RF CHAN

Figure 7 - RX Sensitivity - 2M

2.2 Antenna Performance

The purpose of tuning and verification of the Bluetooth LE antenna is to make sure the
antenna operating frequency range can meet ISM band requirements and S11 under
-10 dB at least to make sure 90% energy can be delivered to space.

e

Temperature 25°C

Test Equipment Keysight Handheld Microwave Analyzer N9917A

Table 8 - Antenna Performance Test Conditions

2.2.1 Antenna Performance Test Method

e Measure the Antenna S11 by VNA with enclosure and make sure it can be
operated in the ISM band.

e [f the initial antenna frequency range is out of the ISM band, the Pl-type or
Y-type matching circuit is needed to adjust the frequency back to the ISM band.
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e The antenna S11 value should be smaller than -10 dB, which means 90% of the
RF signal could be radiated into space and only 10% of the energy will be
reflected back to the DUT.

2.2.2 Antenna Performance Test Setup

00
00
00
00

80

PCB Trace Antenna

)
)

oo O o
Matching

PO rt 1 Network

<

o
® =

Figure 8 - Test Setup of Antenna Performance

2.2.3 Antenna Performance Test Result

Frequency (MHz) Antenna S11 (dB) Criteria(dB)

2402 -10.10 <-10
2450 -16.76 <-10
2480 -22.09 <-10

Table 9 - Antenna S11 Test Result
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Thu, 06 Apr 2 10:40:45 AN

MA  Ref-19.90 dB

Ftale)
Lo g

10.0

Figure 9 - Antenna S11 Test Result

2.3 Regulatory Testing

2.3.1 Conducted Harmonic

Conducted harmonic testing to check the unwanted noise level out from the RF path
according to FCC criteria. The results can be used as a pre-test validation before
official testing in the certification lab.

The following table is the condition of DUT for reference.

N

VBAT 3.0V

VDDIO External VDDIO (connected to VBAT)
Temperature 25°C

Equipment Spectrum Analyzer

Cable Loss 1dB

CONFIDENTIAL | Doc. No. ATM3325-TRTAG-0051 20
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e

Packet length 255
SDK Version 5.4.0.1
FW HCI_Vendor

Table 10 - Test Conditions of Regulatory Testing

Conducted Harmonic Test Method

DUT connected to the laptop through Atmosic RPB with UARTO interface. The RF
output of DUT was connected to the spectrum analyzer by the RF cable. The setting of
the spectrum is shown in the Test Setup section.

The Atmosic RF Tool is used to control transmission continually with Enable
Infinite=1. TX Power and link rate can be changed in the RF tool according to test
requirements.

The level of the main tone needs to be confirmed before recording the harmonic level.
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Conducted Harmonic Test Setup

(=)
o =SS
e
oo @D C\\"‘g PCB Trace Antenna
(]
oo 0o QOO _
Matching
Port 1 Network

9|qed 244

¥

USB Interface to PC
(RFTool)

Figure 10 - Conducted Harmonic Test Setup
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e Spectrum setting when checking the harmonic.

RBW/VBW RBW=1 MHz, VBW=3 MHz

Detector RMS average

Trace mode average (100 times)

Reference level 6 ~ 10 dB higher than the target TX Power

Table 11 - Spectrum Setting When Harmonic Checking

e Spectrum setting when checking the main tone.

RBW/VBW RBW=1 MHz, VBW=3 MHz

Detector Positive Peak

Trace mode Max hold

Reference level 10dB higher than the target TX Power

Table 12 - Spectrum Setting When Main Tone Checking

e Frequency range setting of the spectrum during testing.

2nd Harmonic 4.5 GHz ~ 5 GHz
3rd Harmonic 7 GHz ~ 7.5 GHz
5th Harmonic 12 GHz ~ 12.5 GHz

Table 13 - Frequency Range Setting of Spectrum During Testing
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Conducted Harmonic Test Criteria

The unwanted noise level should be lower than -41 dBm.

Conducted Harmonic Test Result

X Main Tone 2nd Test
Power Level Harmonic | Harmonic | Harmonic Result

Setting (dBm) (dBm) (Pass/Fail)

1M 0 8.58 -47.39 -54.99 -55.54 Pass

8 3 1™ 19 8.605 -46.225 -55.535 -54.415 Pass

1M 39 8.559 -44.201 -56.151 -53.301 Pass

1 1M 0 0.611 -57.79 -56.98 -53.76 Pass

0 3 1™ 19 0.977 -55.99 -56.74 -52.84 Pass

1M 39 1.017 -53.45 -56.62 -54.04 Pass

Table 14 - Conducted Harmonic Test Result

2.3.2 FCC Pre-test (Radiated Harmonic)
Test in certification lab to confirm harmonic pass FCC regulatory rule.

The following table is the condition of EUT for reference.

N T

VBAT 3.0V

VDDIO External VDDIO (connected to VBAT)
Temperature 25°C

Equipment Spectrum Analyzer

Cable Loss 1dB

SDK Version 5.4.0.1

FW HCI_Vendor

Table 15 - FCC Pre-test (Radiated Harmonic) Test Conditions
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FCC Pre-test Test Method
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The RF output of EUT was connected to the spectrum analyzer by an RF cable. The
path loss was compensated by the results for each measurement. Spectrum analyzer
settings should follow FCC rules (details can be checked with the certification lab).
Allow the trace to stabilize, and use the peak and delta measurements to record the

result.

FCC Pre-test Test Setup

Horn Antenna

EUT |« 3.0m

Turntable

2.4m

Figure 11 - FCC Pre-test (Radiated Harmonic) Test Setup

FCC Pre-test Test Result

\Dpre_ Amp

.~ Antenna Tower

Spectrum Analyzer

Margin at 3rd

Margin at 5th

Margin at 2nd
HW Link Harmonic Harmonic Harmonic
U et Rate | Channel (AV) (AV) (AV)
(dB) (dB) (dB)
SDK ™ 0 -8.46 NA -9.9
5.4.0.1
1 V1 (HCI Ve 8 ™ 19 -11.38 -11.9 -10.04
ndor) 1M 39 -9.54 -12.89 -7.24
Table 16 - FCC Pre-test (Radiated Harmonic) Test Result
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2.3.3 Conducted Band Edge

Confirm band edge status before the official test in the certification lab.

The following table is the condition of DUT for reference.

N T

VBAT 3.0V

VDDIO External VDDIO (connected to VBAT)
Temperature 25°C

Equipment Spectrum Analyzer

Cable Loss 1dB

SDK Version 5.4.0.1

FW HCI_Vendor

Table 17 - Conducted Band Edge Test Conditions

Conducted Band Edge Test Method

DUT connected to the laptop through the Atmosic RPB with UARTO interface. The RF
output of DUT was connected to the spectrum analyzer by the RF cable. The setting of
the spectrum is in the Test Setup section.

The Atmosic RF Test Tool is used to control transmission continually with “Enable
Infinite”=1. TX Power and link rate can be changed in the RF Test tool according to
test requirements.

The level of the main tone needs to be confirmed before recording the harmonic level.
See Figure 10 for the test setup.

CONFIDENTIAL | Doc. No. ATM3325-TRTAG-0051 26



Atmosic

Conducted Band Edge Test Setup

e Spectrum setting when frequency lower than 2390 MHz and higher than 2483.5

MHz.
N
RBW/VBW RBW=1 MHz, VBW=3 MHz
Detector RMS average
Trace mode average (100 times)
Reference level 6 ~ 10 dB higher than the target TX Power

Table 18 - Spectrum Setting when Frequency Lower than 2390 MHz and Higher than 2483.5 MHz

e Spectrum setting when frequency between 2390 MHz and 2400 MHz.

RBW/VBW RBW=100 kHz, VBW=300 kHz
Detector Positive Peak

Trace mode Max Hold

Reference level 10 dB higher than the target TX Power

Table 19 - Spectrum Setting when Frequency between 2390 MHz and 2400 MHz

e Spectrum setting when checking the main tone.

RBW/VBW RBW=1 MHz, VBW=3 MHz

Detector Positive Peak

Trace mode Max hold

Reference level 10 dB higher than the target TX Power

Table 20 - Spectrum Setting when Main Tone Checking
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Conducted Band Edge Test Criteria
Two criteria need to be considered and passed:
e Band edge emission.

o In any 100 kHz bandwidth outside the frequency band in which the
spread spectrum or digitally modulated intentional radiator is operating,
the unwanted noise level should be at least 20 dB below the peak value
of the main carrier signal in the 100 kHz bandwidth within the band. (Blue
section of Eigure 12) In this case, the RBW/VBW setting of the spectrum
should be the same as in Table 19.

o Since the unwanted noise may also be in the restricted band when the
frequency range is lower than 2390 MHz and higher than 2483.5 MHz,
production needs to pass both “Band-Edge” and “Emission in Restricted
Band”. In this case, bottle-neck will be the criteria of “Emission in
Restricted Band” in typical cases. (Red section of Figure 12) In this case,
the RBW/VBW setting of the spectrum should be the same as in Table
18.

o Final criteria to combine both above parts which can be found in Figure
12. When the frequency is between 2390 MHz and 2400 MHz, the blue
line is used as the criteria, otherwise, the red line should be used as the
criteria.

Band edge(15.247)
RBW=100kHz, VBW=300kHz
Limit: 20 dBc

Emission in restricted band
(15.205, 15.209)
RBW=1Mhz, VBW=3MHz
Limit: 54dBuV/m (-41dBm)

Emission Level(dBm)

2390 2400 2483.5 (MHz)
Frequency(MHz)

Figure 12 - Test Criteria of Band Edge Emission and Emission in Restricted Range
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Conducted Band Edge Test Result

Peak value Peak value Peak value

Main Tone

TX Power Link Rate | Channel Level lower 2390 | between 2390 higher Test Result
Setting MHz ~2400 MHz | 2483.5 MHz | (Pass/Fail)
(dBm) (dBm) (dBm) (dBm)

1M 0 10.09 -57.59 -43.64 NA Pass

™ 39 11 NA NA -47.16 Pass

10 2M 1 9.964 -53.34 -43.73 NA Pass

2M 38 10.66 NA NA -47 .42 Pass

™M 0 8.383 -56.78 -44 .9 NA Pass

™M 39 9.137 NA NA -48.1 Pass

8 2M 1 8.433 -55.74 -46.06 NA Pass

2M 38 8.893 NA NA -48.62 Pass

1 1M 0 4.442 -57.75 -49.91 NA Pass

™ 39 5.186 NA NA -52.14 Pass

4 2M 1 4.392 -55.69 -48.5 NA Pass

2M 38 4.979 NA NA -52.28 Pass

™ 0 0.686 -58.19 -52.96 NA Pass

™M 39 1.165 NA NA -54.91 Pass

° 2M 1 0.613 -57.79 -52.47 NA Pass

2M 38 0.923 NA NA -55.43 Pass

Table 21 - Conducted Band Edge and Emission Test Result

2.3.4 Pre-BQB Test

Run testing conducted in the lab according to some items of BQB to have confidence
for BQB in the certification lab.

Table 22 shows the condition of DUT for reference.

N T

VBAT 3.0V

VDDIO External VDDIO (connected to VBAT)
Temperature 25°C

Equipment Spectrum Analyzer

CONFIDENTIAL | Doc. No. ATM3325-TRTAG-0051 29



Atmosic

Cable Loss 1dB
SDK Version 5.4.0.1
FW HCI_Vendor

Table 22 - Pre-BQB Test Conditions

Pre-BQB Test Method

e DUT connected to Bluetooth LE one box tester (TLF3000) by RF cable. Atmosic
RPB will be the bridge between the laptop and DUT.

e Pre-BQB test script will be applied to the test tool from the vendor of TLF3000,
and run the test. All of the test items should pass with BQB RF-PHY criteria.

Pre-BQB Test Setup

See Figure 1.

Pre-BQB Test items and specifications

Test Items Test Specifications Test Condition

Output Power RFPHY/TRM/BV-01 EOC
In-band Emission RFPHY/TRM/BV-03, 08 NOC
Transmitter
Test Modulation Characteristics RFPHY/TRM/BV-05, 10, 13 EOC
Carrier Frequency offset and
drift RFPHY/TRM/BV-06, 12, 14 EOC
Receiver Sensitivity RFPHY/RCV/BV-01, 08, 26, 27 EOC
C/l and Receiver Selectivity RFPHY/RCV/BV-03, 09, 28, 29 NOC
Recei Blocking performance RFPHY/RCV/BV-04, 10 NOC
eceiver
Test Intermodulation RFPHY/RCV/BV-05, 11 NOC
Maximum Input Signal level RFPHY/RCV/BV-06, 12 EOC
PER Report Integrity RFPHY/RCV/BV-07, 13, 30, 31 EOC

Table 23 - Pre-BQB Test Items and Specifications
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Pre-BQB Test Result

e Pass.
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2.4 Power Consumption

The purpose of this section is to evaluate the ATM3325 Tag reference design
performance in application mode.

2.4.1 Current Consumption

This test verifies the current consumption baseline of DUT and makes sure DUT has
no abnormal current consumption in each operation mode.

e oo

VDDIO External VDDIO(connected to VBAT)
Temperature 25°C

Equipment N6705C + BV9201B

SDK 5.4.0

Application AOA _dir_finding_tag

make clean CFG_REF_SENSOR:=1 run_all CFG_SOC_OFF_DEMO=1

FW update command o\ e e BOARD=ATMEVK_3325_TAG SWDBOARD=DL

Table 24 - Current Consumption Test Conditions

Current Consumption Test Method

e Supply DC voltage for DUT by DC power analyzer, then record current
consumption in different application modes, such as Beaconing, Retention, and
SOC off. The detailed mode descriptions are shown below.

o When the power to +BAT is on, the tag will start beaconing, and the
green LED will blink 3 times.

o When the tag is in beaconing mode, a single button press will stop the
beaconing, and the system goes to SoC off mode. The red LED will blink
3 times.

o When the tag is in SoC off mode, a single button press will start the
beaconing, and the green LED will blink 3 times.

o When the tag is in beaconing mode, it will go to SoC Off automatically to
preserve battery power after 10 minutes.
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Current Consumption Test Setup

mikro

¢ ¢ 4BUS

AN PWM
INT
RX

TX
SCL
SDA

Figure 13 - Current Consumption Test Setup

Current Consumption Test Result

Test Condition

e External 32k, VBAT=3V

Beaconing 254.766 pA 291.58 pA 409.624 pA 492.131 pA

SoC off 1.575 pA 1.574 pA 1.626 pA 1.703 A
Table 25 - Current Consumption of Tag with Application AOA_dir_finding_tag at 3V with external 32k.

e External 32k, VBAT=2V

Beaconing 330.656 YA 384.561 pA 558.469 pA 669.774 pA

SoC off 1.281 pA 1.278 A 1.351 pA 1.36 pA
Table 26 - Current Consumption of Tag with Application AOA_dir_finding_tag at 2V with external 32k.
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e Internal 32k, VBAT=3V

Beaconing 292.651 pA 330.248 pA 450.274 pA 543.151 pA

SoC off 1.636 pA 1.644 pA 1.644 pA 1.73 A
Table 27 - Current Consumption of Tag with Application AOA_dir_finding_tag at 3V with internal 32k.

e Internal 32k, VBAT=2V

Beaconing 381.876 PA 437.998 pA 608.705 pA 731.132 pA

SoC off 1.372 pA 1.371 pA 1.388 pA 1.388 pA
Table 28 - Current Consumption of Tag with Application AOA_dir_finding_tag at 2V with internal 32k.

Notes:

1) The test FW is based on SDK5.4.0 with an updated sensor driver for LIS3DH and
AOA_dir_finding_tag.c. In the makefile add CFLAGS:
-DVDDIO_TYPE=VDDIO_TYPE_INTERNAL

2) The AOA_dir_finding_tag will blink the green LED every 30s during the beaconing state.

3) The retention and SOC off currents consumption for 2V is lower than 3V due to the sensor
having lower current consumption under a lower voltage supply.

4) It has much lower current consumption at 2V for Power-on/Power-off processes as the LED has
almost no light at voltage 2V.

5) ENS210 is operating at single shot mode with 2s intervals, and LIS3DH is operating at 100 Hz.
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