Report No. EW0235-4 Issue 5

Test Report for Hanchett Entry Systems, Inc.

Bureau Veritas Consumer Product Services Inc. Work Order - W0235
Radiated Emissions Electric Field 3m Distance EUT Power Input - 24VDC
1-6GHz Horizontal Data Test Site - Chamber 2
Notes: Conditions - 24.4°C; 56.4%RH; 999mBar
Zigbee Low Test Engineer - Matthew McCarthy
Date of Test - 7-20-2022
Adjusted Pk Lim: Adjusted Av Lim: Worst
Raw Peak | RawAvg | Correction Peak  [FCC_pt15_20| Worst Peak Avg FCC_pt15_20 Average | Antenna EUT
Frequency | Reading Reading Factor Amplitude 9 Peak [Peak Margin |Peak Results| Margin Amplitude | 9_Average | Avg Margin | Avg Results | Margin Height Azimuth
(MHz) (dBuv) (dBpv) (dB/m) (dBuv/m) | (dBuv/m) (dB) (Pass/Fail) (dB) (dBuv/m) | (dBuv/m) (dB) (Pass/Fail) (dB) (cm) (degrees)
1869.7 435 34.1 -4 39.5 74 -34.5 PASS 30.1 54 -23.9 PASS 100 11
2129.4 45.7 35.3 -1.9 438 74 -30.2 PASS 33.5 54 -20.5 PASS 125 269
3051.8 42.7 34.8 -0.4 423 74 -31.7 PASS 343 54 -19.7 PASS 275 46
4336.8 41.8 335 0.3 42.1 74 -31.9 PASS 33.8 54 -20.2 PASS 220 227
4810 56.1 38.8 0.8 56.9 74 -17.1 PASS -17.1 39.6 54 -14.4 PASS -14.4 181 0
5914.4 42.7 32.8 2.4 45.1 74 -28.9 PASS 35.3 54 -18.7 PASS 193 290

1-6GHz Horizontal

Note: Avg Amplitude for 4810MHz (2nd harmonic of Zigbee low channel) was calculated by applying
DCCF of -17.3dB to the Peak Amplitude ( Av(dB) = Pk(dB) + DCCF(dB) ).

1-6GHz Horizontal Antenna Polarity

Bureau Veritas Consumer Product Services Inc.

Radiated Emissions, Electric Field, 3m Test Distance

Average Data, 1MHz BW
Peak Limit: FCC_pt15_209_Peak

— Peak Scan Data, 1IMHz RBW, 3MHz VBW

Average Limit: FCC_pt15_209_Average

Marginal Level

TE Used: EMI Chamber 2, MXE 2093, 1861, 2583, 2610, 2474, 8449, 2116, None, None

Work Orde!
EUTPowe

r - W0235
r Input - 24VDC

Test Site - Chamber 2

Conditions - 24.4°C; 56.4%RH; 999mBar
Test Engineer - Matthew McCarthy

Date of Test - 7-20-2022

EUT Maximum Frequency - 2480MHz
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Amplitude (dBpuVim)

1G

Corr Factor = Ant + Cab + Filter + Presel + Atten - Preamp.
Adjusted Amplitude = Raw Reading + Corr Factor.
Tile Version: 7.4.4.12, Profile Version 15 May, 2019.
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Test Report for Hanchett Entry Systems, Inc.

Report No. EW0235-4 Issue 5
Bureau Veritas Consumer Product Services Inc. Work Order - W0235
Radiated Emissions Electric Field 1m Distance EUT Power Input - 24VDC
6-18GHz Vertical Data Test Site - Chamber 2
Notes: Conditions - 24.1°C; 56.7%RH; 997mBar
Zigbee Low Test Engineer - Matthew McCarthy
0 Date of Test - 7-21-2022
Adjusted Pk Lim: Adjusted Av Lim:
Raw Peak Raw Avg | Correction Peak FCC_pt15_20| Worst Peak Avg FCC_pt15_20| Worst Avg
Frequency | Reading Reading Factor Amplitude 9 _Peak [Peak Margin |Peak Results| Margin Amplitude | 9_Average | Avg Margin | Avg Results | Margin | Antenna Height EUT Azimuth
(MHz) (dBpv) (dBuv) (dB/m) (dBuv/m) | (dBuv/m) (dB) (Pass/Fail) (dB) (dBuv/m) | (dBuv/m) (dB) (Pass/Fail) (dB) (em) (degrees)
7215.3 49.8 48.2 34 53.2 83.5 -30.3 PASS 51.6 63.5 -11.9 PASS -11.9 100 0
9620 45.1 35.9 4.1 49.2 83.5 -34.3 PASS 40.1 63.5 -23.4 PASS 100 °
10532.1 42.9 33.7 6.3 49.2 83.5 -34.3 PASS 40.1 63.5 -23.4 PASS 184 234
11718.2 44.7 36.2 7.5 52.3 83.5 -31.2 PASS 43.7 63.5 -19.8 PASS 192 241
17961.2 45.2 345 14.5 59.7 83.5 -23.8 PASS -23.8 49 63.5 -14.5 PASS 31 110
6-18GHz Vertical

6-18GHz Vertical Antenna Polarity

Bureau Veritas Consumer Product Services Inc.

Radiated Emissions, Electric Field, 1m Test Distance

W Average Data, 1IMHz BW
— Peak Limit: FCC_pt15_209_Peak
Average Limit: FCC_pt15_209_Average
Marginal Level

TE Used: EMI Chamber 2, MXE 2093, 1861, 2583, 2610, 2474, 8449, None, None, None

— Peak Scan Data, 1IMHz RBW, 3MHz VBW

Work Order - W0235
EUT Power Input - 24VDC
Test Site - Chamber 2

Conditions - 24.1°C; 56.7%RH; 997mBar

Test Engineer - Matthew McCarthy
Date of Test - 7-21-2022
EUT Maximum Frequency - 2480MHz

[BUREAU |
VERITAS

Amplitude (dBpuVim)

20
6G

Adjusted Amplitude = Raw Reading + Corr F:

actor.

Tile Version: 7.4.4.12, Profile Version 15 May, 2019.

Corr Factor = Ant + Cab + Filter + Presel + Atten - Preamp.
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Test Report for Hanchett Entry Systems, Inc.

Report No. EW0235-4 Issue 5
Bureau Veritas Consumer Product Services Inc. Work Order - W0235
Radiated Emissions Electric Field 1m Distance EUT Power Input - 24VDC
6-18GHz Horizontal Data Test Site - Chamber 2
Notes: Conditions - 24.1°C; 56.7%RH; 997mBar
Zigbee Low Test Engineer - Matthew McCarthy
Date of Test - 7-21-2022
Adjusted Pk Lim: Adjusted Av Lim:
RawPeak | RawAvg | Correction Peak  [FCC_pt15_20| Peak Test | Worst Peak Avg FCC_pt15_20 AvgTest | WorstAvg | Antenna EUT
Frequency Reading Reading Factor Amplitude 9 _Peak |Peak Margin| Results Margin Amplitude | 9_Average | Avg Margin Results Margin Height Azimuth
(MHz) (dBuv) (dBpv) (dB/m) (dBuVv/m) | (dBuV/m) (dB) (Pass/Fail) (dB) (dBuv/m) | (dBuv/m) (dB) (Pass/Fail) (dB) (cm) (degrees)
7215.2 58.4 41.1 3.4 61.8 83.5 -21.7 PASS -21.7 44.5 63.5 -19 PASS 156 0
10532.1 48.4 33.7 6.3 54.7 83.5 -28.8 PASS 40 63.5 -23.5 PASS 150 135
11735.2 46 36.1 7.5 53.5 83.5 -30 PASS 43.6 63.5 -19.9 PASS 175 79
17854.3 42.5 34.7 13.6 56.1 83.5 -27.4 PASS 48.3 63.5 -15.2 PASS -15.2 102 194

6-18GHz Horizontal
Note: Avg Amplitude for 7215.2MHz (3 harmonic of Zigbee low channel) was calculated by applying
DCCF of -17.3dB to the Peak Amplitude ( Av(dB) = Pk(dB) + DCCF(dB) ).

6-18GHz Horizontal Antenna Polarity

Bureau Veritas Consumer Product Services Inc.

Radiated Emissions, Electric Field, 1m Test Distance

— Peak Limit: FCC_pt15_209_Peak
Average Limit: FCC_pt15_209_Average

—  Marginal Level

TE Used: EMI Chamber 2, MXE 2093, 1861, 2583, 2610, 2474, 8449, None, None, None

— Peak Scan Data, 1IMHz RBW, 3MHz VBW
W Average Data, 1IMHz BW

Work Order - W0235
EUT Power Input - 24VDC
Test Site - Chamber 2

Conditions - 24.1°C; 56.7%RH; 997mBar

Test Engineer - Matthew McCarthy
Date of Test - 7-21-2022
EUT Maximum Frequency - 2480MHz

Amplitude (dBpuVim)

20
6G

Corr Factor = Ant + Cab + Filter + Presel + Atten - Preamp.
Adjusted Amplitude = Raw Reading + Corr Factor.
Tile Version: 7.4.4.12, Profile Version 15 May, 2019.

10G

Frequency (Hz)

Zigbee Low

Bureau Veritas Consumer Product

Services Inc.

6-18GHz Horizontal
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Test Report for Hanchett Entry Systems, Inc.
Report No. EW0235-4 Issue 5

VERITAS
Radiated Emissions Table
Date: 28-Jul-22 Company: Assa Abloy Work Order: W0235
Engineer: Matthew McCarthy EUT Desc: DR100 Door Relay EUT Operating Voltage/Frequency: 24VDC
Temp:’23.3 Humidity: 51% Pressure: 1003mBar
Frequency Range: 18-25GHz Measurement Distance: 0.1 m
Notes: Zigbee Low EUT Max Freq: 2480MHz
FCC 15.209 Peak FCC 15.209 Average
Antenna Peak Average Preamp | Antenna | Cable Adjusted Adjusted
Polarization Frequency Reading Reading Factor Factor | Factor | Peak Reading Avg Reading Limit Margin Result Limit Margin Result
(HIV) (MHz) (dBuV) (dBLV) (@B) (dB/m (@B) (dBuV/m) (dBpV/m (dBuV/m) (dB) (Pass/Fail) (dByV/m) (dB) (Pass/Fail)
Noise Floor 21220.0 51.24 51.2 42.6 40.2 9.5 58.3 58.3 103.5 -45.2 Pass 83.5 -25.2 Pass
Table Result: Pass by -25.2 dB Worst Freq:  21220.0 MHz

Test Site: EMI Chamber 2 Cable 1: Asset #2323 Cable 2: --- Cable 3: ---
Analyzer: Gold Preamp: 18-26.5GHz Antenna: 18-26.5GHz Horn Preselect

CSsoft Radiated Emissions Calculator v 1.017.222 Copyright G
Adjusted Reading = Reading - Preamp Factor + Antenna Factor + Cable Factor

18-25GHz

Trace/Yiew
Mkrl 21,2200 IGHz
fAtten 10 dB 51.24 dBuY

18-25GHz Plot (Low Channel)

Bureau Veritas Consumer Product One Distribution Center Circle, #1 Tel.: (978) 486-8880
Services Inc. Littleton, MA Fax: (978) 486-8828
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BUREAU

Results for Zigbee 250Kbps O-QPSK Channel 19

Test Report for Hanchett Entry Systems, Inc.
Report No. EW0235-4 Issue 5

Bureau Veritas Consumer Product Services Inc. Work Order - W0235
Radiated Emissions Electric Field 3m Distance EUT Power Input - 24VDC
1-6GHz Vertical Data Test Site - Chamber 2
Notes: Conditions - 24.4°C; 56.4%RH; 999mBar
Zigbee Mid Test Engineer - Matthew McCarthy
Date of Test - 7-20-2022
Adjusted Pk Lim: Adjusted Av Lim:
RawPeak | RawAvg | Correction Peak  |FCC_pt15_20| Worst Peak Avg FCC_pt15_20 WorstAvg | Antenna EUT
Frequency Reading Reading Factor Amplitude 9_Peak |Peak Margin|Peak Results| Margin Amplitude | 9_Average | Avg Margin | Avg Results Margin Height Azimuth
(MHz) (dBuv) (dBpv) (dB/m) (dBuV/m) | (dBuV/m) (dB) (Pass/Fail) (dB) (dBuv/m) | (dBuv/m) (dB) (Pass/Fail) (dB) (cm) (degrees)
2113.2 44.1 354 -2.1 42 74 -32 PASS 33.3 54 -20.7 PASS 283 256
2914.8 43.6 34.4 -0.4 43.2 74 -30.8 PASS 34 54 -20 PASS 196 197
4341 42.5 33.5 0.3 42.8 74 -31.2 PASS 33.8 54 -20.2 PASS 297 17
4890 49.6 45.1 0.6 50.1 74 -23.9 PASS -23.9 45.7 54 -8.3 PASS -8.3 125 3
5932.6 43.6 33.2 2.5 46.1 74 -27.9 PASS 35.6 54 -18.4 PASS 275 74
1-6GHz Vertical
- : — Peak Scan Data, IMHz RBW, 3MHz VBW Work Order - W0235
Bureau Veritas Consumer Product Services Inc. eak Scan Da - - EUTPower Input - 24VDC
7 Average Data, IMHz BW Test Site - Chamber 2
Radiated Emissions, Electric Field, 3m Test Distance — Peak Limit: FCC_pt15_209_Peak Conditions - 24.4°C; 56.4%RH; 999mBar
- Test Engineer - Matthew McCarthy
1-6GHz Vertical Antenna Polarity Average Limit: FCC_pt15_209_Average Date of Test - 7-20-2022
—  Marginal Level EUT Maximum Frequency - 2480MHz
TE Used: EMI Chamber 2, MXE 2093, 1861, 2583, 2610, 2474, 8449, 2116, None, None
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Corr Factor = Ant + Cab + Filter + Presel + Atten - Preamp. Frequency (Hz) Zigbee Mid
Adjusted Amplitude = Raw Reading + Corr Factor.
Tile Version: 7.4.4.12, Profile Version 15 May, 2019.

Bureau Veritas Consumer Product
Services Inc.

1-6GHz Vertical
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Test Report for Hanchett Entry Systems, Inc.
Report No. EW0235-4 Issue 5

Bureau Veritas Consumer Product Services Inc. Work Order - W0235
Radiated Emissions Electric Field 3m Distance EUT Power Input - 24VDC
1-6GHz Horizontal Data Test Site - Chamber 2
Notes: Conditions - 24.4°C; 56.4%RH; 999mBar
Zigbee Mid Test Engineer - Matthew McCarthy
Date of Test - 7-20-2022
Adjusted Pk Lim: Adjusted Av Lim: Worst
RawPeak | RawAvg [ Correction Peak |FCC_pt15_20 Worst Peak Avg FCC_pt15_20| Average | Antenna EUT
Frequency Reading Reading Factor Amplitude 9_Peak |Peak Margin|Peak Results| Margin Amplitude | 9_Average | Avg Margin | Avg Results Margin Height Azimuth
(MHz) (dBuv) (dBpv) (dB/m) (dBuVv/m) | (dBuV/m) (dB) (Pass/Fail) (dB) (dBuv/m) | (dBuv/m) (dB) (Pass/Fail) (dB) (cm) (degrees)
2154.9 43.9 35.3 -1.8 42.1 74 -31.9 PASS 33.5 54 -20.5 PASS 209 29
3087.1 44.1 34.8 -0.6 43.6 74 -30.4 PASS 343 54 -19.7 PASS 213 150
4889.9 55.8 38.5 0.6 56.3 74 -17.7 PASS -17.7 39.1 54 -14.9 PASS -14.9 184 0
5760.7 42 33.2 2 43.9 74 -30.1 PASS 35.1 54 -18.9 PASS 296 8

1-6GHz Horizontal
Note: Avg Amplitude for 4889.9MHz (2" harmonic of Zigbee mid channel) was calculated by
applying DCCF of -17.3dB to the Peak Amplitude ( Av(dB) = Pk(dB) + DCCF(dB) ).

- : — Peak Scan Data, IMHz RBW, 3MHz VBW Work Order - W0235
Bureau Veritas Consumer Product Services Inc. A Dato. AMH2 BW EUTPower Input - 24VDC
. Average Data, 1MHz Test Site - Chamber 2
Radiated Emissions, Electric Field, 3m Test Distance — Peak Limit: FCC_pt15_209_Peak Conditions - 24.4°C; 56.4%RH; 999mBar
- Test Engineer - Matthew McCarthy
1-6GHz Horizontal Antenna Polarity Average Limit: FCC_pt15_209 Average Date of Test - 7-20-2022
—  Marginal Level EUTMaximum Frequency - 2480MHz

TE Used: EMI Chamber 2, MXE 2093, 1861, 2683, 2610, 2474, 8449, 2116, None, None
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Corr Factor = Ant + Cab + Filter + Presel + Atten - Preamp. Frequency (Hz) Zigbee Mid
Adjusted Amplitude = Raw Reading + Corr Factor.
Tile Version: 7.4.4.12, Profile Version 15 May, 2019.

1-6GHz Horizontal

Bureau Veritas Consumer Product One Distribution Center Circle, #1 Tel.: (978) 486-8880
Services Inc. Littleton, MA Fax: (978) 486-8828
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Test Report for Hanchett Entry Systems, Inc.

Report No. EW0235-4 Issue 5
Bureau Veritas Consumer Product Services Inc. Work Order - W0235
Radiated Emissions Electric Field 1m Distance EUT Power Input - 24VDC
6-18GHz Vertical Data Test Site - Chamber 2
Notes: Conditions - 24.4°C; 56.4%RH; 999mBar
Zigbee Mid Test Engineer - Matthew McCarthy
0 Date of Test - 7-20-2022
Adjusted Pk Lim: Adjusted Av Lim:
Raw Peak Raw Avg | Correction Peak FCC_pt15_20 Worst Peak Avg FCC_pt15_20 Worst Avg
Frequency | Reading Reading Factor Amplitude 9 _Peak [Peak Margin |Peak Results| Margin Amplitude | 9_Average | Avg Margin | Avg Results | Margin | Antenna Height EUT Azimuth
(MHz) (dBpv) (dBuv) (dB/m) (dBuV/m) | (dBpV/m) (dB) (Pass/Fail) (dB) (dBuv/m) | (dBuv/m) (dB) (Pass/Fail) (dB) (em) (degrees)
7334.8 51 48.6 3.1 54.1 83.5 -29.4 PASS 51.7 63.5 -11.8 PASS -11.8 100 7
10528.9 49 33.6 6.3 55.3 83.5 -28.2 PASS 39.9 63.5 -23.6 PASS 200 211
11736.5 44.8 36 7.5 52.3 83.5 -31.2 PASS 43.5 63.5 -20 PASS 190 223
17999 425 343 149 57.4 835 -26.1 PASS -26.1 49.2 63.5 -14.3 PASS 200 1%
6-18GHz Vertical
Bureau Veritas Consumer Product Services Inc. ~ — Peak Scan Data, 1MHz RBW, 3MHz VBW ;v;;kpc;:ﬂ:: fnv::ﬁgwnc

Radiated Emissions, Electric Field, 1m Test

6-18GHz Vertical Antenna Polarity

Distance

W Average Data, 1IMHz BW
— Peak Limit: FCC_pt15_209_Peak
Average Limit: FCC_pt15_209_Average
Marginal Level

TE Used: EMI Chamber 2, MXE 2093, 1861, 2583, 2610, 2474, 8449, None, None, None

Test Site - Chamber 2

Conditions - 24.4°C; 56.4%RH; 999mBar

Test Engineer - Matthew McCarthy
Date of Test - 7-20-2022
EUT Maximum Frequency - 2480MHz

Amplitude (dBpuVim)

20
6G

Corr Factor = Ant + Cab + Filter + Presel + Atten - Preamp.
Adjusted Amplitude = Raw Reading + Corr Factor.
Tile Version: 7.4.4.12, Profile Version 15 May, 2019.

Frequency (Hz)

Zigbee Mid

18G

Bureau Veritas Consumer Product
Services Inc.

6-18GHz Vertical

One Distribution Center Circle, #1
Littleton, MA
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Test Report for Hanchett Entry Systems, Inc.

Report No. EW0235-4 Issue 5
Bureau Veritas Consumer Product Services Inc. Work Order - W0235
Radiated Emissions Electric Field 1m Distance EUT Power Input - 24VDC
6-18GHz Horizontal Data Test Site - Chamber 2
Notes: Conditions - 24.4°C; 56.4%RH; 999mBar
Zigbee Mid Test Engineer - Matthew McCarthy
Date of Test - 7-20-2022
Adjusted Pk Lim: Adjusted Av Lim:
RawPeak | RawAvg | Correction Peak  [FCC_pt15_20| Peak Test | Worst Peak Avg FCC_pt15_20 AvgTest | WorstAvg | Antenna EUT
Frequency Reading Reading Factor Amplitude 9 _Peak |Peak Margin| Results Margin Amplitude | 9_Average | Avg Margin Results Margin Height Azimuth
(MHz) (dBuv) (dBpv) (dB/m) (dBuVv/m) | (dBuV/m) (dB) (Pass/Fail) (dB) (dBuv/m) | (dBuv/m) (dB) (Pass/Fail) (dB) (cm) (degrees)
7335 61.1 43.8 3.1 64.2 83.5 -19.3 PASS -19.3 46.9 63.5 -16.6 PASS 157 0
10531.5 42.7 335 6.3 49 83.5 -34.5 PASS 39.9 63.5 -23.6 PASS 176 125
11731.1 45.3 36 7.5 52.8 83.5 -30.7 PASS 43.5 63.5 -20 PASS 137 292
17974.9 43.9 344 14.6 58.5 83.5 -25 PASS 49 63.5 -14.5 PASS 175 110

6-18GHz Horizontal

Note: Avg Amplitude for 7335MHz (3 harmonic of Zigbee mid channel) was calculated by applying
DCCF of -17.3dB to the Peak Amplitude ( Av(dB) = Pk(dB) + DCCF(dB) ).

6-18GHz Horizontal Antenna Polarity

Bureau Veritas Consumer Product Services Inc.

Radiated Emissions, Electric Field, 1m Test Distance

Peak Limit: FCC_pt15_209_Peak

Average Limit: FCC_pt15_209_Average

Marginal Level

TE Used: EMI Chamber 2, MXE 2093, 1861, 2583, 2610, 2474, 8449, None, None, None

— Peak Scan Data, 1IMHz RBW, 3MHz VBW
Average Data, 1MHz BW

Work Order - W0235
EUT Power Input - 24VDC
Test Site - Chamber 2

Conditions - 24.4°C; 56.4%RH; 999mBar

Test Engineer - Matthew McCarthy
Date of Test - 7-20-2022
EUT Maximum Frequency - 2480MHz

Amplitude (dBpuVim)

20
6G

Corr Factor = Ant + Cab + Filter + Presel + Atten - Preamp.
Adjusted Amplitude = Raw Reading + Corr Factor.
Tile Version: 7.4.4.12, Profile Version 15 May, 2019.
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Frequency (Hz)

Zigbee

Mid

18G

Bureau Veritas Consumer Product

Services Inc.

6-18GHz Horizontal
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Test Report for Hanchett Entry Systems, Inc.
Report No. EW0235-4 Issue 5

VERITAS
Radiated Emissions Table
Date: 28-Jul-22 Company: Assa Abloy Work Order: W0235
Engineer: Matthew McCarthy EUT Desc: DR100 Door Relay EUT Operating Voltage/Frequency: 24VDC
Temp:'23.3 Humidity: 51% Pressure: 1003mBar
Frequency Range: 18-25GHz Measurement Distance: 0.1 m
Notes: Zigbee Mid. EUT Max Freq: 2480MHz
FCC 15.209 Peak FCC 15.209 Average
Antenna Peak Average Preamp | Antenna | Cable Adjusted Adjusted
Polarization Frequency Reading Reading Factor Factor | Factor | Peak Reading Avg Reading Limit Margin Result Limit Margin Result
(H/V) (MHz (dBuV) (dBuV) (dB) dB/m (dB) (dBuV/m) (dBuV/m) (dBuV/m) (dB) (Pass/Fail) (dBuV/m) (dB) (Pass/Fail)
Noise Floor 21325.0 50.47 50.5 42.8 40.2 9.6 57.5 57.5 103.5 -46.0 Pass 83.5 -26.0 Pass
Table Result: Pass by -26.0 dB Worst Freq:  21325.0 MHz

Test Site: EMI Chamber 2 Cable 1: Asset #2323 Cable 3: ---

Analyzer: Gold Preamp: 18-26.5GHz : 18-26.5GHz Horn Preselector:

CSsoft Radiated Emissions Calculator v 1.017.222
Adjusted Reading = Reading - Preamp Factor + Antenna Factor + Cable Factor

18-25GHz

Trace/View
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18-25GHz Plot (Mid Channel)

Bureau Veritas Consumer Product One Distribution Center Circle, #1 Tel.: (978) 486-8880
Services Inc. Littleton, MA Fax: (978) 486-8828
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BUREAU
VERITAS

Test Report for Hanchett Entry Systems, Inc.
Report No. EW0235-4 Issue 5

Results for Zigbee 250Kbps O-QPSK Channel 26

Bureau Veritas Consumer Product Services Inc. Work Order - W0235
Radiated Emissions Electric Field 3m Distance EUT Power Input - 24VDC
1-6GHz Vertical Data Test Site - Chamber 2
Notes: Conditions - 23.9°C; 59.3%RH; 996mBar
Zigbee High Test Engineer - Matthew McCarthy
Date of Test - 7-19-2022
Adjusted Pk Lim: Adjusted Av Lim:
RawPeak | RawAvg | Correction Peak  |FCC_pt15_20| Worst Peak Avg FCC_pt15_20 WorstAvg | Antenna EUT
Frequency Reading Reading Factor Amplitude 9_Peak |Peak Margin|Peak Results| Margin Amplitude | 9_Average | Avg Margin | Avg Results Margin Height Azimuth
(MHz) (dBuv) (dBpv) (dB/m) (dBuV/m) | (dBuV/m) (dB) (Pass/Fail) (dB) (dBuv/m) | (dBuv/m) (dB) (Pass/Fail) (dB) (cm) (degrees)
1332.1 46 35.7 -7.6 38.4 74 -35.6 PASS 28.1 54 -25.9 PASS 210 264
2127.6 44.2 35.4 -1.9 42.3 74 -31.7 PASS 335 54 -20.5 PASS 100 274
3120.5 44.5 34.4 -0.5 44 74 -30 PASS 33.9 54 -20.1 PASS 275 258
4959.8 48.2 449 0.9 49.1 74 -24.9 PASS -24.9 45.7 54 -8.3 PASS -8.3 275 329
5816.8 42.8 333 2.2 45 74 -29 PASS 35.5 54 -18.5 PASS 106 135
1-6GHz Vertical
N . — Work Order - W0235
Bureau Veritas Consumer Product Services Inc. Peak Scan Data, IMHz RBW, 3MHz VBW EJ—',-FOrw:: Input - 24VDC
7 Average Data, IMHz BW Test Site - Chamber 2
Radiated Emissions, Electric Field, 3m Test Distance — Peak Limit: FCC_pt15_209_Peak Conditions - 23.9°C; 59.3%RH; 996mBar
- Test Engineer - Matthew McCarthy
1-6GHz Vertical Antenna Polarity Average Limit: FCC_pt15_209_Average Date of Test - 7192022
—  Marginal Level EUT Maximum Frequency - 2480MHz
TE Used: EMI Chamber 2, MXE 2093, 1861, 2583, 2610, 2474, 8449, 2116, None, None
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Corr Factor = Ant + Cab + Filter + Presel + Atten - Preamp. Frequency (Hz) Zigbee High
Adjusted Amplitude = Raw Reading + Corr Factor.
Tile Version: 7.4.4.12, Profile Version 15 May, 2019.
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VERITAS
Bureau Veritas Consumer Product Services Inc. Work Order - W0235
Radiated Emissions Electric Field 3m Distance EUT Power Input - 24VDC
1-6GHz Horizontal Data Test Site - Chamber 2
Notes: Conditions - 23.9°C; 59.3%RH; 996mBar
Zigbee High Test Engineer - Matthew McCarthy
0 Date of Test - 7-19-2022
Adjusted Pk Lim: Adjusted Av Lim: Worst
Raw Peak Raw Avg | Correction Peak FCC_pt15_20| Worst Peak Avg FCC_pt15_20| Average
Frequency Reading Reading Factor Amplitude 9_Peak |Peak Margin|Peak Results| Margin Amplitude | 9_Average | Avg Margin | Avg Results Margin | Antenna Height EUT Azimuth
(MHz) (dBpv) (dBpv) (dB/m) (dBuv/m) | (dBuV/m) (dB) (Pass/Fail) (dB) (dBuV/m) | (dBuv/m) (dB) (Pass/Fail) (dB) (em) (degrees)
1398.3 45.8 36 -7.2 38.5 74 -35.5 PASS 28.8 54 -25.2 PASS 215 107
1867.2 45.1 34.8 -4.1 41 74 -33 PASS 30.7 54 -23.3 PASS 107 203
2165.3 43.6 348 -1.7 41.9 74 -32.1 PASS 33.1 54 -20.9 PASS 22 “*
3158.3 44.2 343 -0.2 44 74 -30 PASS 34.1 54 -19.9 PASS 185 68
4960 53.9 51.8 0.9 54.8 74 -19.2 PASS -19.2 52.7 54 -1.3 PASS -1.3 105 2
5973.3 42 32.6 2.5 44.5 74 -29.5 PASS 35.1 54 -18.9 PASS il 310
1-6GHz Horizontal
N N — Work Order - W0235
Bureau Veritas Consumer Product Services Inc. Peak Scan Data, 1MHz RBW, 3MHz VBW EUT Power Input . 24VDC
V. Average Data, 1MHz BW Test Site - Chamber 2
Radiated Emissions, Electric Field, 3m Test Distance — Peak Limit: FCC_pt15_209_Peak Conditions - 23.9°C; 59.3%RH; 996mBar
R Test Engineer - Matthew McCarthy
1-6GHz Horizontal Antenna Polarity Average Limit: FCC_pt18_209_Average Date of Test - 7-13-2022
—  Marginal Level EUTMaximum Frequency - 2480MHz
TE Used: EMI Chamber 2, MXE 2093, 1861, 2583, 2610, 2474, 8449, 2116, None, None
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1
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Corr Factor = Ant + Cab + Filter + Presel + Atten - Preamp. Frequency (Hz) Zigbee High
Adjusted Amplitude = Raw Reading + Corr Factor.
Tile Version: 7.4.4.12, Profile Version 15 May, 2019.
1-6GHz Horizontal
Bureau Veritas Consumer Product One Distribution Center Circle, #1 Tel.: (978) 486-8880
Services Inc. Littleton, MA Fax: (978) 486-8828
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VERITAS
Bureau Veritas Consumer Product Services Inc. Work Order - W0235
Radiated Emissions Electric Field 1m Distance EUT Power Input - 24VDC
6-18GHz Vertical Data Test Site - Chamber 2
Notes: Conditions - 24.1°C; 56.7%RH; 997mBar
Zigbee High Test Engineer - Matthew McCarthy
0 Date of Test - 7-21-2022
Adjusted Pk Lim: Adjusted Av Lim:
Raw Peak Raw Avg | Correction Peak FCC_pt15_20| Worst Peak Avg FCC_pt15_20| Worst Avg
Frequency | Reading Reading Factor Amplitude 9 _Peak [Peak Margin |Peak Results| Margin Amplitude | 9_Average | Avg Margin | Avg Results | Margin | Antenna Height EUT Azimuth
(MHz) (dBpv) (dBuv) (dB/m) (dBuv/m) | (dBuv/m) (dB) (Pass/Fail) (dB) (dBuv/m) | (dBuv/m) (dB) (Pass/Fail) (dB) (em) (degrees)
7362.1 42.7 33.6 3.1 45.9 83.5 -37.6 PASS 36.8 63.5 -26.7 PASS 100 0
7440.1 52 49.7 3.2 55.2 83.5 -28.3 PASS 52.8 63.5 -10.7 PASS -10.7 200 295
10531.5 41.5 33.7 6.3 47.9 83.5 -35.6 PASS 40 63.5 -23.5 PASS 100 7
11766.7 45.1 35.8 7.4 52.5 83.5 -31 PASS 43.2 63.5 -20.3 PASS 200 309
17995.7 42.6 34.4 14.9 57.5 83.5 -26 PASS -26 49.3 63.5 -14.2 PASS 20 23
6-18GHz Vertical
N N — Work Order - W0235
Bureau Veritas Consumer Product Services Inc. Peak Scan Data, 1MHz RBW, 3MHz VBW EUT Power Input . 24VDC
V. Average Data, 1MHz BW Test Site - Chamber 2
Radiated Emissions, Electric Field, 1m Test Distance — Peak Limit: FCC_pt15_209_Peak Conditions - 24.1°C; 56.7%RH; 997mBar
R Test Engineer - Matthew McCarthy
6-18GHz Vertical Antenna Polarity Average Limit: FCC_pt15_209 Average Date of Test - 7-21-2022 PEUREAU |
—  Marginal Level EUTMaximum Frequency - 2480MHz
TE Used: EMI Chamber 2, MXE 2093, 1861, 2583, 2610, 2474, 8449, None, None, None
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Corr Factor = Ant + Cab + Filter + Presel + Atten - Preamp. Frequency (Hz) Zigbee High
Adjusted Amplitude = Raw Reading + Corr Factor.
Tile Version: 7.4.4.12, Profile Version 15 May, 2019.
6-18GHz Vertical
Bureau Veritas Consumer Product One Distribution Center Circle, #1 Tel.: (978) 486-8880
Services Inc. Littleton, MA Fax: (978) 486-8828
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Bureau Veritas Consumer Product Services Inc. Work Order - W0235
Radiated Emissions Electric Field 1m Distance EUT Power Input - 24VDC
6-18GHz Horizontal Data Test Site - Chamber 2
Notes: Conditions - 24.1°C; 56.7%RH; 997mBar
Zigbee High Test Engineer - Matthew McCarthy
0 Date of Test - 7-21-2022
Adjusted Pk Lim: Adjusted Av Lim:
Raw Peak Raw Avg | Correction Peak FCC_pt15_20 Peak Test | Worst Peak Avg FCC_pt15_20 AvgTest | Worst Avg
Frequency Reading Reading Factor Amplitude 9 Peak |Peak Margin| Results Margin Amplitude | 9_Average | Avg Margin Results Margin | Antenna Height EUT Azimuth
(MHz) (dBpv) (dBuv) (dB/m) (dBuV/m) | (dBpV/m) (dB) (Pass/Fail) (dB) (dBuv/m) | (dBuv/m) (dB) (Pass/Fail) (dB) (em) (degrees)
7440 56.8 55.2 32 59.9 83.5 -23.6 PASS -23.6 58.4 63.5 -5.1 PASS -5.1 158 '
10532.3 48.1 33.7 6.3 54.4 83.5 -29.1 PASS 40 63.5 -23.5 PASS 195 0
11672.6 44.3 35.6 7.5 51.9 83.5 -31.6 PASS 43.1 63.5 -20.4 PASS 157 %
17999 43.2 344 14.9 58.1 83.5 -25.4 PASS 49.3 63.5 -14.2 PASS 108 5

6-18GHz Horizontal

6-18GHz Horizontal Antenna Polarity

Bureau Veritas Consumer Product Services Inc.

Radiated Emissions, Electric Field, 1m Test Distance

— Peak Limit: FCC_pt15_209_Peak
Average Limit: FCC_pt15_209_Average
Marginal Level

TE Used: EMI Chamber 2, MXE 2093, 1861, 2583, 2610, 2474, 8449, None, None, None

— Peak Scan Data, 1IMHz RBW, 3MHz VBW
W Average Data, 1IMHz BW

Work Order - W0235
EUT Power Input - 24VDC
Test Site - Chamber 2

Conditions - 24.1°C; 56.7%RH; 997mBar

Test Engineer - Matthew McCarthy
Date of Test - 7-21-2022
EUT Maximum Frequency - 2480MHz

[BUREAU |
VERITAS

Amplitude (dBpuVim)

20
6G

Corr Factor = Ant + Cab + Filter + Presel + Atten - Preamp.
Adjusted Amplitude = Raw Reading + Corr Factor.
Tile Version: 7.4.4.12, Profile Version 15 May, 2019.

10G

Frequency (Hz)

Zigbee

High

18G

Bureau Veritas Consumer Product

Services Inc.

6-18GHz Horizontal

One Distribution Center Circle, #1
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VERITAS
Radiated Emissions Table
Date: 28-Jul-22 Company: Assa Abloy Work Order: W0235
Engineer: Matthew McCarthy EUT Desc: DR100 Door Relay EUT Operating Voltage/Frequency: 24VDC
Temp:’23.3 Humidity: 51% Pressure: 1003mBar
Frequency Range: 18-25GHz Measurement Distance: 0.1 m
Notes: Zigbee High EUT Max Freq: 2480MHz
FCC 15.209 Peak FCC 15.209 Average
Antenna Peak Average Preamp | Antenna | Cable Adjusted Adjusted
Polarization Frequency Reading Reading Factor Factor | Factor | Peak Reading Avg Reading Limit Margin Result Limit Margin Result
(H/V) (MHz) (dBuV) (dBuV) (dB) (dB/m) (dB) (dBuV/m) (dBpV/m (dBuV/m) (dB) (Pass/Fail) (dBuVim) (dB) (Pass/Fail)
Noise Floor 21360.0 47.87 47.9 42.9 40.2 9.6 54.8 54.8 103.5 -48.7 Pass 83.5 -28.7 Pass
Table Result: Pass by -28.7 dB Worst Freq:  21360.0 MHz

Test Site: EMI Chamber 2 Cable 1: Asset #2323 Cable 2: ---
Analyzer: Gold Preamp: 18-26.5GHz Antenna: 18-26.5GHz Horn

CSsoft Radiated Emissions Calculator v 1.017.222 Copyright Curtis-Straus LLC 2000
Adjusted Reading = Reading - Preamp Factor + Antenna Factor + Cable Factor

18-25GHz

Ref 183 dB >4
i 1A B 47.87 dBuV

Mkrl 21,3600 GHz

Clear W

Max H

Min H¢

““““ — Vie

Blan

Start 18 GHz

#Res BN 1 MHz

18-25GHz Plot (High Channel)

Bureau Veritas Consumer Product One Distribution Center Circle, #1 Tel.: (978) 486-8880
Services Inc. Littleton, MA Fax: (978) 486-8828
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Results for Zigbee 250Kbps O-QPSK Radiated Band-edge:

Radiated Emissions Table
Date: 19-Jul-22 Company: Assa Abloy Work Order: W0235
Engineer: Matthew McCarthy EUT Desc: DR100 Door Relay EUT Operating Voltage/Frequency: 24V DC
Temp: 23.9°C Humidity: 59% Pressure: 996mBar
Frequency Range: Band Edge Measurement Distance: 3 m
Notes: EUT Max Freq: 2480
FCC Class B High Frequency - FCC Class B High Frequency -
Antenna Peak Average Preamp Antenna Cable Adjusted Adjusted Peak Average
Polarization Frequency Reading Reading Factor Factor | Factor | Peak Reading Avg Reading Limit Margin Result Limit Margin Result
(H/V) (MHz) (dBuV) (dBpv) (dB) (dB/m) (dB) (dBuV/m) (dByV/m) (dBuV/m) (dB) (Pass/Fail) (dBuV/m) (dB) (Pass/Fail)
BLE Low CH +Zigbee Low Ch - - - - - - - - - - -
\ 2390.0 54.464 50.2 38.7 32.2 28 50.8 46.5 74.0 -23.2 Pass 54.0 -7.5 Pass
H 2390.0 58.802 52.8 38.7 32.2 28 55.1 49.1 74.0 -18.9 Pass 54.0 -4.9 Pass
BLE High CH + Zigbee High Ch - - - - - — - — -— — —
\ 2483.5 65.394 51.4 38.8 324 3.0 62.0 48.0 74.0 -12.0 Pass 54.0 -6.0 Pass
H 2483.5 64.088 52.6 38.8 32.4 3.0 60.7 49.2 74.0 -13.3 Pass 54.0 -4.8 Pass
Table Result: Pass by -4.8 dB Worst Freq: ~ 2483.5 MHz

Test Site: EMI Chamber 1 Cable 1: Asset #2583 Cable 2: Asset #2610 Cable 3: Asset #2474
Analyzer: Asset #2093 Preamp: Asset #3449B Antenna: Blue Horn

CSsoft Radiated Emissions Calculator v 1.017.222 Copyright Curtis-Straus LLC 200
Adjusted Reading = Reading - Preamp Factor + Antenna Factor + Cable Factor

In addition, 2.2GHz to 2.8 GHz notch filter range was checked for emissions and no emissions were

found.
Bureau Veritas Consumer Product One Distribution Center Circle, #1 Tel.: (978) 486-8880
Services Inc. Littleton, MA Fax: (978) 486-8828
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4.3 6DB CHANNEL BANDWIDTH & 99% OBW

LIMIT: The minimum 6 dB bandwidth shall be 500 kHz.

TEST PROCEDURE

Set RBW =100 kHz.

Set the video bandwidth (VBW) = 3 RBW.

Detector = Peak.

Trace mode = max hold.

Sweep = auto couple.

Allow the trace to stabilize.

Measure the maximum width of the emission that is constrained by the
frequencies associated with the two outermost amplitude points (upper and lower
frequencies) that are attenuated by 6 dB relative to the maximum level measured in
the fundamental emission.

NOo O ®ON =~

99% OBW

The instrument center frequency is set to the nominal EUT channel center frequency.
The frequency span for the spectrum analyzer shall be between 1.5 times and 5.0
times the OBW.

The nominal IF filter bandwidth (3 dB RBW) shall be in the range of 1% to 5% of the
OBW, and VBW shall be approximately three times the RBW, unless otherwise
specified by the applicable requirement.

Set the reference level of the instrument as required, keeping the signal from
exceeding the maximum input mixer level for linear operation. In general, the peak of
the spectral envelope shall be more than [10 log (OBW/RBW)] below the reference
level. Specific guidance is given in 4.1.5.2.

Step a) through step c) might require iteration to adjust within the specified range.
Video averaging is not permitted. Where practical, a sample detection and single
sweep mode shall be used. Otherwise, peak detection and max hold mode (until the
trace stabilizes) shall be used.

Use the 99% power bandwidth function of the instrument (if available) and report the
measured bandwidth.

Bureau Veritas Consumer Product One Distribution Center Circle, #1 Tel.: (978) 486-8880
Services Inc. Littleton, MA Fax: (978) 486-8828
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Bureau Veritas Consumer Product
Services Inc.

Report No. EW0235-4 Issue 5
DEVIATION FROM TEST STANDARD
None.

TEST SETUP
SCHEMATIC RF-CABLING

Generator

SMB100AB OSP-B157W

OSP-B157TWX
DLUT1
DuT2
DUT3
DUT4

Switching &
Conditioning

SMBVID0AE
Unit

|
Internal 10 part
power detecior
& A/D canverter
& signal processor

Companion Device
e.g. CMW27o

\ideo to A/D

Spectrum Analyzer
FSWa43

EUT

TEST EQUIPMENT USED
Equipment Manufacturer Asset No. [(Model No. Serial No.|Last Cal. |Next Cal.
Cable Carlisle 2595 UTIiFLEX 1/21/2022 | 1/21/2023
Signal Analyzer Rohde-Schwarz 2200 FSV 40 101551 | 10/11/2022 | 10/11/2023
OSP-B157W8 Rohde-Schwarz 2558 OSP_B157W8| 100955 | 8/26/2021 | 8/26/2023
Test date: 11-30-2022
TEST RESULTS
CHANNEL 6dB
CHANNEL FREQUENCY BANDWIDTH 99% OBW (MHz) |PASS / FAIL
(MHz) (MHz)
11 2405 1.7 2.725 Pass
18 2440 1.7 2.675 Pass
26 2480 1.7 2.675 Pass

One Distribution Center Circle, #1
Littleton, MA
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VERITAS
CH11
6dB Bandwidth 99% OBW
G dB Bandwadth 89 % Bandwidth
3 B :
10 7 - » i
5 ocfnnnet RN -2 3
. i Rl N . L
3 f A i X
2 40 et 3 a4 n‘_w_\
EY & — 50 ik ¥
. [~ 1.700 MHz o of el TERE WA
ZLIUD 2402 2404 2405 2408 2410 Zill]D 2402 2404 2405 2408 2410
Frequency in MHz Frequency in MHz
Measurement Measurement
Setting Instrument Target Value Setting hs:-.mem Target Value
Value -
Start Frequency S 40000 GHz | 240000 Grz Start Frequency 240000 GHz | 2 40000 GHz
= Stop Frequency 241000 GHz | 2 41000 GHz
S Frequency ez 2 e Span 10,000 MHz | 10.000 MHz
q ' (rew  |s50000kHz |
|RBW 000 [100.000kHz [~
- VEW 200.000 kHz | >= 150.000 kHz
mgpﬁm %3"“’“ e - gg-‘“"’ ke SweepPoints 400 ~ 400
. T | Sweeptime 7930 s AUTO
Reference Level 6.000 i 10,000 dBm Reference Level -10.000 dBm | -10.000 dBm
Aftenuation 10.000 dB AUTD Attenuation 10.000 dB AUTO)
- Detector MaxPeak MaxPeak
Detector MaxPeak MaxPeak
SweepCount 100 100 | SweepCount 100 100
| Filter 3 dB 1 dB | Filter 3dB JdE
Trace Mode Max Hold Max Hold Trace Mode Max Hold Max Hold
Sweeptype FFT AUTO | Sweeptype FFT AUTD
| Preamp off off | Ereamp off off
Stablemode Trace Trace Stablemode Trace Trace
Stablovalue 050 0B 0.50 oB8 Stablevalue 0.30 dB 0.30 dB
F - Run 31/ max 150 | max 150
R 15 fmax 1501 max 150 Stable 33 3
[ Max Stable Difference | 0.41 dB 0.50 dBt [ Max Stable Difference 10.21dB 0.30 dB
CH18
6dB Bandwidth 99% OBW
a8 Bandwidth U Bandwias
g 0 A
LY ¥
o Mg ot 10 ol ¥ -
- v ¥ & Yy
e ; \"; Cm
. = .
H 5 40
a0 Y
0 1700 MHz TN 0 el 2 675 MHz N
e 80 Wy
uE o m= 248 440 a2 Bl M®E M- 243 2440 2442 44 2Ms
Freguency in MHz Frequency in MHz
Measurement Measurement
Setting Instrument Target Value Setting Instrument Target Value
Value Value
Start Freguency 2 43500 GHz | 2 43500 GHz Start Freguency 2.43500 GHz | 2.43500 GHz
Stop Frequency 2 44500 GHz 2 44500 GHz Stop Frequency 2.44500 GHz 244500 GHz
Span 10.000 MHz | 10.000 MHz Span 10.000 MHz | 10.000 MHz
REW 100000 kHz -~ EEW e
VEW 300,000 kHz | ~ 300.000 kHz VEW 200000 kHz | >= 150.000 kHz
SweepPoints 200 ~ 200 | SweepPoints 400 ~ 400
i [18.845 ys AUTD | Sweeptime 37.930 ys AUTO
Reference Level -10.000 dBm | -10.000 dBm Reference Level -10.000 dBm | -10.000 dBm
Attenuation 10.000 dB AUTO Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak Detector MaxPeak MaxFeak
SweepCount 100 100 | SweepCount 100 100
| Filter 3dB Jde | Filter 3 dB ade
Trace Mode Max Hold Max Hold Trace Mode Max Hold Max Hold
| Sweeptype FET AUTO | Sweeptvpe FET AUTO
| Preamp aoff off | Preamp aff off
Stablemade Trace Trace Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB Stablevalue 0.30 dB 0.30 dB
Run 27 i max. 150 | max_ 150 Run 24 i max. 150 | max 150
Stable 515 5 Stable 3i/3 3

Bureau Veritas Consumer Product
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VERITAS
CH26
6dB Bandwidth 99% OBW
8 4B Banduidth 98 % Bandwidth
5 1
0 i oA
a - N -0 o i
r ~ V'
é = \"'\ Ty é =
1} M L% = -4
H N i
3 p. & a0
R 1.700 Mz - -50 AT i
-0 - - ol T Eraliis N o
[P ' 2473 ' 2480 ' 242 ' s 248 " . _
Frequeney in Mz 475 M7 2478 2480 2482 484 2485
Frequency in MHz
Measurement Measurement
Setting Instrument Target Value Setting Instrument Target Value
Value Value
Start Frequency 2 ATHO0 GHz 2. 47500 GHz Start Frequency 2 ATHOD GHz 247500 GHz
Stop Frequency 2 4B500 GHz 2 48500 GH=z Stop Frequency 2 4AB500 GHz 2 48500 GHz
Span 10.000 MHz 10.000 MHz Span 10.000 MHz 10.000 MHz
|BEBwW 00 | I00000kHz I~ |REVW 00 |S0000kHr |==S0000KHz |
VEW 300.000 kHz = 300.000 kHz VEW 200.000 kHz >= 150.000 kHz
SweepPoints 200 ~ 200 SweepPoints 400 ~ 400
i | 18,945 ys AUTO I | 27930 ys AUTO
Reference Lewvel -10.000 dBm -10.000 dBm Reference Level -10.000 dBm -10.000 dBm
Attenuation 10.000 dB AUTO Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak Detector MaxFeak MaxPeak
SweepCount 100 100 Swee| unt 100 100
| Filter 2dB ade | Filter 3de 3de
Trace Mode Max Hold Max Hold Trace Mode Max Hold Max Hold
| Sweeptype FET AUTO | Sweeptype FFT AUTO
| Preamip off off Preamp off off
Stablemode Trace Trace Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB Stablevalue 0.30 dB 0.30 dB
Run 24 I max. 150 | max. 150 Run 17§ mace. 150 | max. 150
Stable 515 5 Stable 373 3
| Max Stable Difference  1000dE | 050d8 | | Max Stable Difference 0.25 dB 0.30 dB

Bureau Veritas Consumer Product
Services Inc.
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4.4 CONDUCTED OUTPUT POWER

LIMIT

Test Report for Hanchett Entry Systems, Inc.

For systems using digital modulation in the 2400-2483.5 MHz band: 1 Watt (30dBm)

TEST SETUP
SCHEMATIC RF-CABLING
Generator
SMB100A/B OSP-B15TW
VSG Switching & OSP-B157WX
SHEEILE Conditioning DUT EUT
Linit DuUT2
Companion Device 1 DUT3
2.9 CMW2T0 |
DT
Internal 10 port :
power detecior
& A/D converter
& signal processor
TEST EQUIPMENT USED
Equipment Manufacturer Asset No. [(Model No. Serial No.|Last Cal. |Next Cal.
Cable Carlisle 2595 UTIiFLEX 1/21/2022 | 1/21/2023
Signal Analyzer Rohde-Schwarz 2200 FSV 40 101551 | 10/11/2022 | 10/11/2023
OSP-B157W8 Rohde-Schwarz 2558 OSP_B157W8 | 100955 | 8/26/2021 | 8/26/2023

Test date: 01-05-2023

TEST PROCEDURES

Per 11.9.1.1 of ANSI C63.10, for peak conducted output power measurement when

RBW 2 DTS bandwidth.

DEVIATION FROM TEST STANDARD

None.

Bureau Veritas Consumer Product
Services Inc.

One Distribution Center Circle, #1
Littleton, MA
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TEST RESULTS
CHANNEL PEAK PEAK PEAK
CHANNEL |FREQUENCY| POWER POWER | POWER LIMIT | PASS/FAIL
(MHz) (dBm) (mW) (W)
11 2405 3.3 214 1 PASS
18 2440 3.4 219 1 PASS
26 2480 25 1.78 1 PASS
CH 11 Output Power
Peak Power
k)
% 10
i R S
10 T
:4-(;'3.5 ' 2“:]3 Z‘i:EH Ziilﬁ 24=EIB : 24[:@.5
Frequency in MHz
Connector 1 ® Peak Connector 1
Measurement
Setfing Instrument Target Value
Start Frequency 2.4[)!]“;;“;& 2.40050 GHz
Stop Frequency 2.40950 GHz | 3.40850 GHz
Span 5.000 MH= 5.000 MHz
REW 2000 MHz 5=
VBW 10.000 MHz >= 10.000 MHz
SweepP oints 101 ~ 101
Sweeptime 1271 ps AUTO
Reference Level 0.000 dBm 0.000 dBm
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
| Filter 3de 3dB
Trace Mode Macx Hold Max Hold
| Sweeptype FFT AUTO
| Preamp. off off
Stablemode Trace Trace
Stablevalus 0.50 dB 0.50 dB
Run 4 ! max. 150 ma. 150
Stable 33 3
| Max Stable Difference 0.01dB 0.50 dB

Bureau Veritas Consumer Product
Services Inc.
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VERITAS
CH 18 Output Power
Peak Power
20
E
g 1
s
Ed — T
5 o B s
-0 "/-' -
24(.";5.5 I I 21238 I ZiliD ' ZiIAE I 24-4‘4.5
Frequency in MHz
Connector 1 * Peak Connector 1
Measurement
Setting Instrument Target Value
Value
Start Frequency 2.43550 GHz | 2.43550 GHz
Stop Frequency 2.44450 GHz | 2.44450 GHz
Span 5.000 MH= 5.000 MHz
|BEW 00 [JO000MHz [e=3000MHz |
VEW 10.000 MHz >= 10.000 MH=
SweepP oints 101 ~ 101
| Sweeptime 1271 us AUTO
Reference Level 0.000 dBm 0.000 dBm
Attenuation 20.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
| Filter 3de 2dB
Trace Mode Maxe Hold Max Hold
| Sweeptype FFT AUTO
Preamp off off
Stablemode Trace Trace
Stablevalus 0.50 dB 0.50 dB
Bun 4/ max. 150 | max. 150
Stable 3/3 3
| Max Stable Difference 010 dB 0.50 dB
CH 26 Output Power
Peak Power
30
20
E
g8 10
£
E 0 e = - I ———
-10 e
— -
24'1"5.5 I I 2“?8 I Z“ISD I 2“82 I 2454.5
Freguency in MHz
Connector | * Peak Connector 1
Measurement
Setting Instrumemnt Target Value
Value
Start Freguency 247550 GHz | 2.47550 GHz
Stop Frequency 248450 GHz | 2.48450 GHz
Span 5,000 MHz 5.000 MHz
|REW 0 0 |Z000MHr |>=3000MHr |
VBEW 10.000 MH=z == 10.000 MH=
SweepPoints 101 ~ 101
] ime 1271 us AUTO
Reference L ewel 0.000 dBm 0.000 dBm
Attenuation 20.000 dB AUTD
Detector MaxPeak MaxPeak
SweepCount 100 100
| Filter 2dB 2dB
Trace Mode Max Hold Max Hold
Sweeptype FFET AUTOD
| Ereamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 4 | max. 150 max_ 150
Stable 3/3 3
| Max Stable Difference 0.02 4B 0.50 di
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Test Report for Hanchett Entry Systems, Inc.
Report No. EW0235-4 Issue 5

4.5 POWER SPECTRAL DENSITY

LIMITS

The limit for Power Spectral Density is 8dBm/3kHz.

TEST SETUP
SCHEMATIC RF-CABLING
Generator
SMB100AS OSP-B157TW
VSG Switching & OSP-B157WX
SMEVIDOAS Conditioning buT1 EUT
Linit DuUT2
Companion Device OUT3
2.9 CMW2T0 |
ouT4
Internal 10 port :
power detector :
Video to AD & AD converter
& signal processor
TEST EQUIPMENT USED
Equipment Manufacturer Asset No. (Model No. Serial No.|Last Cal. |Next Cal.
Cable Carlisle 2595 UTIiFLEX 1/21/2022 | 1/21/2023
Signal Analyzer Rohde-Schwarz 2200 FSV 40 101551 | 10/11/2022 | 10/11/2023
OSP-B157W8 Rohde-Schwarz 2558 OSP_B157W8| 100955 | 8/26/2021 | 8/26/2023

Test date: 11-30-2022

TEST PROCEDURE
1. Set the span to 1.5 times the DTS bandwidth

2.
3.
4.

DEVIATIONS

None.

Bureau Veritas Consumer Product
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Set the RBW = 10 kHz, VBW = 3 x RBW, Detector = peak.
Sweep time = auto couple, Trace mode = max hold, allow trace to fully stabilize.
Use the peak marker function to determine the maximum amplitude level.
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TEST RESULTS
FREQ. PSD Limit
Channel Q RESULT
(MHz) (dBm/3kHz) | (dBm/3kHz)
1" 2405 -7.194 8 PASS
18 2440 -7.099 8 PASS
26 2480 -8.183 8 PASS
CH 11 Power Spectral Density
Peak Power Spectral Density
NE
ol
§ it e A
3 AT £ ! ‘M"l. A
LRI MR,
},ﬂ'”.“\f:‘|) ﬁ'.h.\""-nim
24M25 M02 2403 2404 2405 2408 2407 208 240875
Frequency in MHz
Limit Sum Level L J PSD
Measurement
Setting Imstrument Target Value
Value
Start Frequency 240125 GHz | 2 40125 GHz
Stop Frequeney 2 40875 GHz | 2 40875 GHz
[ Span 7.500 MHz 7.500 MHz
| EEW 10,000 kHz ==
VEW 30.000 kHz == 30.000 kHz
SweepPoints 1500 ~ 1500
[ Sweeptime 7500 ms AUTO
Reference Level 40.000 dBm | -10.000 dEm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
| Filter 3dB 3dB
Trace Mode Max Hold Max Hold
| Sweeptype Sweep Sweep
| Breamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 54/ man. 150 | max. 150
Stable 212 2
| Max Stable Difference 1000dB 1050 dB |
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CH 18 Power Spectral Density
Peak Power Spectral Density
0E
ok
e T ol T | A
§ ot ‘,.ﬁ‘-“ Jd Mﬁ\"-’ft‘
= - e A A A
£t ’r:rm'r‘:“\t I-'(’fML'
et T
P '( | \'f
243525 437 2438 2430 2440 441 2442 2443 244375
Frequency in MHz.
Lirmit Sum Level * PSD
Measurement
Setting Instrument: Target Value
Value
Start Frequency 2 43625 GHz 2 43625 GHz
Stop Frequency 2 44375 GHz 244375 GHz
Span 7.500 MHz 7.500 MH=
| BEW 10.000 kHz ==10.000 kHz |
VEW 30.000 kHz == 30.000 kHz
SweepPoints 1500 ~ 1500
| Sweeptime 7.500 ms AUTO
Reference Lewvel -10.000 dBm -10.000 dBm
Attenuation 10,000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
| Filter 3de ade
Trace Mode Maox Hold Max Hold
| Sweeptype Sweep Sweep
| Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 48 [ mac. 150 | max. 150
Stable 212 2
| Max Stable Difference 0.47 dB 0.50 dB
CH 26 Power Spectral Density
Peak Power Speciral Densty
nE
ok
I iR
g -t ﬂ_,.w )% \“V\--"\
1 ) AN
H P LT VAT
fal A b
i i T~
kY { W“n‘.‘“‘
47BI5 4T 2478 478 2480 2481 2482 ME] 248375
Frequency in MHz
Lirmit Sum Lewel ® PSD
Measurement
Setting Instrument Target Value
Value
Start Frequency 247625 GHz 247625 GHz
Stop Frequency 248375 GHz 248375 GHz
Span 7.500 MH=z 7.500 MH=z
| REW 10,000 kHz == 10000 kHz |
VEW 30.000 kHz == 30.000 kHz
SweepPoints 1500 ~ 1500
| Sweeptime 1.500 ms AUTO
Reference Level -10.000 dBm -10.000 dBm
Attenuation 10.000 4B AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
| Filter 3de 3de
Trace Mode Max Hold Max Hold
| Sweeptype Sweep Sweep
Preampg off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Fun A8 max. 150 | max. 150
Stable 212 2
| Max Stable Difference 0.32 dB 0.50 dig
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4.6 CONDUCTED SPURIOUS EMISSIONS

Test Report for Hanchett Entry Systems, Inc.
Report No. EW0235-4 Issue 5

LIMITS
Below —20dB of the highest emission level of operating band (in 100kHz Resolution
Bandwidth).
TEST SETUP
SCHEMATIC RF-CABLING
Generator
SMB100A/E OSP-B157TW
o~ ETIA
$‘I’|-"Ftd'llm 3 03P'B1 2 I|u .lr-:{
Conditioning ouT EUT
Lnit DuUT2
Companion Device L DuT3
e.g. CMW2T0 | i
DUT4
Internal 10 port ; ;
power detector '
Video fo A/D & A/D converter
& signal processor
TEST EQUIPMENT USED
Equipment Manufacturer Asset No. [(Model No. Serial No.|Last Cal. |Next Cal.
Cable Carlisle 2595 UTIiFLEX 1/21/2022 | 1/21/2023
Signal Analyzer Rohde-Schwarz 2200 FSV 40 101551 | 10/11/2022 | 10/11/2023
OSP-B157W8 Rohde-Schwarz 2558 OSP_B157W8 | 100955 | 8/26/2021 | 8/26/2023

Test date: 11-30-2022
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TEST PROCEDURE

MEASUREMENT PROCEDURE REF

. Set the RBW = 100 kHz.

. Set the VBW = 300 kHz.

. Detector = peak.

. Sweep time = auto couple.

. Trace mode = max hold.

. Allow trace to fully stabilize.

. Use the peak marker function to determine the maximum power level in any 100
kHz band segment within the fundamental EBW.

~N O o WDN -

MEASUREMENT PROCEDURE OOBE

1. Set RBW = 100 kHz.

2. Set VBW = 300 kHz.

3. Set span to encompass the spectrum to be examined
4. Detector = peak.

5. Trace Mode = max hold.

6. Sweep = auto couple.

DEVIATIONS

None.
Bureau Veritas Consumer Product One Distribution Center Circle, #1 Tel.: (978) 486-8880
Services Inc. Littleton, MA Fax: (978) 486-8828
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CH 11

Spurious

Pre M Irements
Frequency Level | Margin a—
| (MHz) | (dBm) | {dB) | I
4B07.166065] 4564 2685 r
| 9624400659 -52.2 327 .o
9614.406396] 5314 336 g T
2395.021008] _54.0 345 = a0t
7215783362] 56 36.5 T |
12023.023693[ 58 38 ~ s I L 1 |
1727.836134] 58 35 T
| 4817.160327| -53.3] 398 %) S S L SN AN S 0 o ,..._.JW |
12033.017956| 626 431
2385 DEI025 82 487 20M 5060 BNOOM 200 300 400500 800G 2G 3G 4G5GE B 110G 20G26G
2375.105042] 704 50.6 Frequency in Hz
'm'-mf ';i-; z:g Umt  ——— Sumlevel Threshoid % Crl Final Critical
4797171802 _744] 548
4847 143115] 745 550
Pre M irement 1
Setting Instrument | Target Value
Value
REW 100.000 kHz | <= 100.000 kHz
VBW 300.000 kifz | == 300.000 kitz
SweepPoints 238 ~238
i 23700 ms AUTO
Level -20.000 dBm -30 000 dBm
il 10.000 dB \WTO
Detactor MaxPeak MaxPeak
SweepCount E] 3
Fifter 3dE 3dB
Trace Mode Max Hold Max Hold
Sweep AUTO
Preamp off off
Trace Trace
1.00 dB 1.00 4B
Run 3 /max, 40 max, 40
Stable 212 2
Max Stable Difference | 0.00 dB 1.00 8
Spurious

Pre Measurements

Frequency Level | Margin | Limit
|— (MHz) | (dBm) | (dB) | {dBm) |
4B77 125903 480 287 193 r
| 1747752901 554 s L
5764.320336] 594 X g
4887 120166] 597 = T
L
5754.326073 604 ol
5 L Lot
b S S A .M,M'..\W'W“‘J
M 5060 BONOOM 200 300 400600 EBOONG 2G 3G 4G5G 20G26G
2395021008 713 Freguency in Hz
2385063025 -T26 Limit ——  Sum Level Threshold x Critical Final Critical
4947085742 734
2498491394 740 %
4327 097216 744 s51] 193
Pre Measurement 1
Setting Instrument Target Value
Value
REW 100.000 kHz <= 100.000 kHz
VEW 300.000 kHz = 300.000 kHz
SweepPoints 238 ~238
i 22700 ms AUTO.
Level -30.000 dBm | -30.000 dBm
i 0.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 3 3
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweep AUTO
Preamp. off off
Trace Trace
1.00 dB 1.00 dB
Bun 3/ max 40 max 40
Stable 2/3
Max Stable Difference 0.00 dB 1.00 dB
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VERITAS
Seunious.
Pre Measurements
Frequency Level | Margin | Limit 5T
(dBm) | (dB) | (dBm) N
2488 497131 -A7.6 282 -18.3 0F
4557080004 493 310 183 el
20258296111 -56.5 38.1] 183 g ol
15730895134 -56.7 383 -18.3 3 L
T ot
il 0 R IOV W - W
20148 359299 30M 5080 BONOM 200 300400600 S001G 2G 3G 43566 G105 206295
| 19468 749363 | Erequ inHe
16410.504994] 57.4 e
20108.382172] 5715 — Lmit Sum Level Threshoid X Crigeal Final Critical
16390.516468| -57.5
19708.611666] 575
Pre M irement 1
Setting Instrument | Target Value
Value
RBW 100.000 kHz | == 100.000 kHz
VEw 300.000 kiz__| >= 300.000 kiz
SweepPoints 238 ~238
i 23700ms  |AUTO
Level -30.000 dBm | -30 000 dBm
i 0.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 3 3
Filter 3dB 3dB
Trace Mode Max Hold Max Hold
Sweep AUTO
Preamp off off
Trace Trace
Stableval 1.00 dB 1.00 dB
Run 4/max 40 |max 40
Stable 212 2
Max Stable Difference | 0.00 dB 10048
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4.7 CONDUCTED BAND EDGES

TEST EQUIPMENT USED

Test Report for Hanchett Entry Systems, Inc.
Report No. EW0235-4 Issue 5

Equipment Manufacturer Asset No. [(Model No. Serial No.|Last Cal. |Next Cal.
Cable Carlisle 2595 UTIFLEX 1/21/2022 | 1/21/2023
Signal Analyzer Rohde-Schwarz 2200 FSV 40 101551 | 10/11/2022 | 10/11/2023
OSP-B157W8 Rohde-Schwarz 2558 OSP_B157W8| 100955 | 8/26/2021 | 8/26/2023
Test date: 11-30-2022
CH 11
Band Edge
Measurements
Frequency Level | Margin | Limit Result 51 "
(MHz) (dBm) | (dB) | (dBm) B |
| __2asoo7s5000] -550] 3s1| -4e9[pass | - 1
359 625000 -55.2 383 -16.9 | PASS £ 20+ i
399 575000 -55.2 383 -16.9| PASS & [ !
359 875000 -55.2 383 -16.9 | PASS - { '\
2398.425000] -55.4 385] -163]PASS I \
[ 2as9spsoon| 654 385 e9]pAss | i y
359 475000 -55.4 385 -16.9 | PASS -
2399.525000] 655]  386] 169 PASS = WWWM“ B M e e
[ 2399925000 -556 BT -169| PASS
398475000 -55.6 3BT -16.9 | PASS 2310 2320 2340 23680 2230 2400 2420 2440 2460 24835
2399 675000] -55.8]  389] -169] PASS Fraquency in MHz
399 775000 -55.8 389 -16.9 | PASS . ;
2398.375000| 559 39.0] 16.9] PASS Limit Sum Level o Fal
[ 2309725000 -562 333 -169| PASS
358325000 -56.3 334 -16.9| PASS
Measurement 1
Sefting Instrument Target Value
Walue
Start Frequency 231000 GHz | 231000 GHz,
Stop Frequency 2.4D000 GHz | 2.40000 GHz
[Span 50.000 MHz | 90.000 MHz
mﬂ o=
VEW 300,000 kHz | >= 300,000 kHz.
SweepPoints 1800 ~ 1800
Sweeptime 113677 s AUTO
Reference Level -10.000 dBm__| -10.000 dBm
Attenuation 10.000 dB AUTO
Detector MaxPeak MaxPeak
SweepCount 100 100
| Filter adE adE
Trace Mode Max Hold Max Hold
Sweeptype FFT AUTD
Preamp off off
Stablemode Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 5 max. 150 max. 150
Stable 33 3
| Max Stable Difference | 000 di 0.50 dit
CH 26
T
Measurements
Frequency Level | Margin | Limit | Result 5
L iMHz) | (dBm) | (dB} | (dBm) _‘ﬂ.
[ 2483 525000 -44 5 261 -18.4| PASS H
2483 675000 459]  275| -18.4[PASS £ i
2483 BT5000 -45.9 276 -18.4| PASS z 1
2483 625000 463|279 84| PASS E l
2483 725000 465 281| 184| PASS g 0 fiy
AT 293 -18.4| PASS | i 5
2483 825000 AT 8 294 -18.4| PASS \ W i
2483 875000] _503| _ 313| 184 PASS Bl V[ PR SRR WPTaTY PP | 11 v ey g Wi,
|— 2483325000 0.7 323 184 | PASS ZiIUIJ ' E4I20 ' 2:43 ' 24‘I60 ' ZMIBIJ ' 25'00
2484 025000 -51.7 333 -18.4| PASS Erequency in MHz
2484 125000 51.7 333 -18.4| PASS
2483 975000 51.8 334 -18.4| PASS Lirnit Sum Level ® Fail
2484 375000 -51.9 335 -18.4| PASS
-51.9 336 -18.4| PASS
2484.325000 521 337 -18.4[PASS
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Measurement 2
Setfing Instrument Target Value
Value
Start Frequency 2 48350 GHz | 2 48350 GHz
Stop Frequency 2.50000 GHz | 2.50000 GHz
Span 16.500 MHz 16.500 MHz
Setting Instrument Target Value
Value
REW 100000 kHz | <= 100 000 kHz
VEW 300.000 kHz == 300.000 kHz
SweepPoints 330 ~ 330
i 18.545 ps AUTO
Level 10000 dBm | -10.000 dBm
i 10.000 dB AUTD
Detector MaxPeak MaxPeak
SweepCount 100 100
Filter 3de 3dB
Trace Mode Max Hold Max Hold
FFT AUTD
Preamp off off
Stablemocs Trace Trace
Stablevalue 0.50 dB 0.50 dB
Run 5/ max. 150 max. 150
Stable EYE) 3
Max Stable Difference 0.38 dB 0.50 dB
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5 PHOTOGRAPHS OF THE TEST CONFIGURATION

Please refer to the Test Setup Photos exhibit.

6 APPENDIX A — Modifications

No modifications were made to the EUT during testing.

---END OF REPORT---
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