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EMC Test Report Date: 5/18/2023

1 Introduction and Conclusion

The tests indicated in section 2.0 were performed on the product constructed as described in section 4.0. The
remaining test sections are the verbatim text from the actual data sheets used during the investigation. These test
sections include the test name, the specified test Method, a list of the actual Test Equipment Used, documentation
Photos, Results and raw Data. No additions, deviations, or exclusions have been made from the standard(s) unless
specifically noted.

Based on the results of our investigation, we have concluded the product tested complies with the requirements

of the standard(s) indicated. The results obtained in this test report pertain only to the item(s) tested. Intertek
does not make any claims of compliance for samples or variants which were not tested.

2 Test Summary

Section Test full name Result

Radiated Spurious Emissions

P
6 (FCC Part 15.247(d), RSS-247 Issue 2 § 5.5) ass
7 Conducted Spurious Emissions Pass
(FCC Part 15.247(d), RSS-247 Issue 2 § 5.5)
3 Output Power Pass
(FCC Part 15.247(b)(3), RSS-247 Issue 2 § 5.4(d))
9 Occupied Bandwidth Pass
(FCC Part 15.247, RSS-247 Issue 2 § 5.2(a))
10 Power Spectral Density Pass
(FCC Part 15.247(e), RSS-247 Issue 2 § 5.2(b))
Antenna Requirement
11 Pass
(FCC Part 15.203, RSS-Gen Issue 5 § 6.8)
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EMC Test Report Date: 5/18/2023

3  Client Information

This product was tested at the request of the following:

Client Information
Client Name: | Epicore Biosystems Inc.
Address: | 810 Memorial Drive Suite 100
Cambridge, MA 02139
USA
Contact: | Stephen Lee
Email: | stever@epicorebiosystems.com
Manufacturer Information
Manufacturer Name: | Epicore Biosystems Inc.
Manufacturer Address: | 810 Memorial Drive Suite 100
Cambridge, MA 02139
USA
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‘ m ’ Evaluation For: Epicore Biosystems Inc.
Product: Connected Hydration

EMC Test Report Date: 5/18/2023

4  Description of Equipment under Test and Variant Models

Equipment Under Test
Product Name | Connected Hydration
Model Numbers | ASY-0215
Serial Number | SN105, SN143
Receive Date | 3/31/2023
Test Start Date | 4/3/2023
Test End Date | 4/6/2023
Device Received Condition | Good
Test Sample Type | Production
Rated Voltage | 3.2V
Software Used By EUT | Conn Hydration RF Test Firmware
Frequency Band(s) | 2402, 2440, 2480 MHz
Modulation Type(s) | Constant modulation, PRBS9
Test Channel(s) | 2402, 2440, 2480 MHz
Maximum Antenna Gain (dBi) | -1.0?

Description of Equipment Under Test (provided by client)

Wearable sweat sensor.

1 Antenna gain not measured; values used are from § 4.1 Antenna Specifications, a client provided document

Non-Specific EMC Report Shell Rev. December 2017 Page 6 of 38
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‘ m ’ Evaluation For: Epicore Biosystems Inc.
Product: Connected Hydration

EMC Test Report Date: 5/18/2023

4.1 Antenna Specifications

High Frequency Ceramic Solutions

2.4 GHz SMD, Above Metal, Low Profile Mini Chip Antenna P/N 2450AT4ZE0M0B

This antenna will generally have a metal layer directly undemeath lor proper operalion, exceplions may apply.

Detad Specifcation: 105282021 Page 1 of 8

[General Specifications

|Fm1 Humber 2450AT42E0108

[Frequency (MHz) 2400 - 2480 %
EVEL EVEe

Ret Loss (dB

|_ urn Loss (dB) 2.7 min, 3.5 min,

Paak Gain (dBi typ.) 1.0 (YZ2-A) | -1.0 (Y2

Average Gain (dBi fyp.) 3.5 (YZV) | 5.0 (YZ-V)

Inp-ed;mm o] Ef) Antenna maunts

P = directhy above ar

Capacity (W) 2 max {CW) below the metal byer

IH‘BEI Cuantity LF’“B—"’HI:' 2,000 of PCE. Ma anbenna

Im]ﬂfﬂﬂl‘lg Temp -40 to +85°C dlearance reguired

Recommended Storage +5 1o +35°C ! eyer again |

Conditions and Perlod for Humidity 45 - 75% RH

unused Product on T&R 18 months max.

-
Evwaluation boasds 1 and 2 are meant to demansirate the diferenos in performance achievable with different substrate shickmnesses.

This antenna was designed In mind for small coin cell, wearable, loT, 2.4 BLE, BO2.11, 15M, Zigbea, etc. applications in
close-range networks whene metal or a babery'desplay covers the entire length or side of the PCB or encasement must be
present dwectly under the antenna and these's no room for usualtypical antenna metal clearance.

[Part Number Explanation - — —
Bl (| ] Suffix = 5 E.g. 2450AT42E010BS
Packing Style ulk (loose pes.) = [Ea
lem sufi T&R Suffix = E |E.g. 2450AT42E0OBE
x Evaluation Board 1 [2450AT42E010B-EB1SMA (comes with 1 female SMMA connecior)
Evaluation Board 2 |2450AT42E0106-EBZSMA (comes with 1 female SMA connecto)
[Mechanical Specifications [Terminal Confi
In mim _———— 1 Feading Pont
L0187 = 0.008 500 = 020 — 2 NE
w0079 + 0.008 200 + 0.20 ' w 3 GMD
1|0058 : 0.008 150 + 0.20 = : 4 GND
a |0.020 + 0.008 050 + 0.20 c - @ D
b [0.058 + 0.008 150 = 0.20 Top View — —
C |0.012 max 0.30 max — ]
b - -
P 3 T
N | o @
B Iy o
- "Makz sure o have Pin 2 saldered
Botiom Wew taits PCH land pad bt meot
Side View connected o GMD or inpus, i@ most
bz MC [or floating).

Johanson Technology, Inc. reserves the right to make design changes without notice.
All sales are subject to Johanson Technology, Inc. tlemms and conditons.

JOHANSON hittps://www . johansontechnology.com
TECHMOLOGY U2

- 4001 Calle Tecale + Camarilo, CA 53012 = TEL 8063891166 FAX BOS. 389 1821
ver. 5.1 421 Johansan Technology, inc. All Rights Feserved
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Product: Connected Hydration
Date: 5/18/2023

5 System Setup and Method

5.1 Method:

Configuration as required by ANSI C63.10:2013

No. | Descriptions of EUT Exercising

1 | Transmitting a Bluetooth Low Energy (BLE) signal or low, middle, or high channel

Cables
Qty Description Length (m) Shielding Ferrites Termination
Support Equipment
Description Manufacturer Model Number Serial Number

5.2  EUT Block Diagram:

Connected Hydration

Bluetooth Low Energy

3.2vDC
Battery

Non-Specific EMC Report Shell Rev. December 2017
Report Number: 105353929LEX-003
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‘ m ’ Evaluation For: Epicore Biosystems Inc.
Product: Connected Hydration

EMC Test Report Date: 5/18/2023

6

6.1

Transmitter Spurious Emissions & Band Edge

Test Limits

FCC Part 15.247(d):

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement, provided the
transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval, as permitted
under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead
of 20 dB. Attenuation below the general limits specified in §15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

RSS-247 Issue 2 § 5.5:

6.2

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
device is operating, the RF power that is produced shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement, provided that the transmitter demonstrates compliance with the
peak conducted power limits. If the transmitter complies with the conducted power limits based on the use
of root-mean-square averaging over a time interval, as permitted under section 5.4(d), the attenuation
required shall be 30 dB instead of 20 dB. Attenuation below the general field strength limits specified in
RSS-Gen is not required.

Test Method

Tests are performed in accordance with ANSI C63.10:2013 § 11.12.1 Radiated emission measurements.

Non-Specific EMC Report Shell Rev. December 2017 Page 9 of 38
Report Number: 105353929LEX-003



()

EMC Test Report

Evaluation For: Epicore Biosystems Inc.

Product: Connected Hydration

Date: 5/18/2023

6.3  Test Equipment Used

Description Asset Manufacturer Model Cal Date Cal Due
EMI Test Receiver 8285 Rohde & Schwarz EW44 12/23/2022 | 12/23/2023
Bilog Antenna (30MHz-1GHz) 7085 SunAR JB6 3/7/2023 3/7/2024
Horn Antenna (1-18GHz) 3780 ETS 3117 8/19/2022 8/19/2023
Horn Antenna (18-40GHz) 3779 ETS 3116¢ 8/29/2022 8/29/2023
System Controller 4096 ETS Lindgren 2090 Verify at Verify at
Time of Use | Time of Use
System Controller 3957 Sunol Sciences SC99V Verify at Verify at
Time of Use | Time of Use
Preamplifier 3918 Rohde & Schwarz TS-PR18 1/10/2023 | 1/10/2024
Coaxial Cable 3074 1/10/2023 | 1/10/2024
Coaxial Cable 2588 1/10/2023 1/10/2024
Coaxial Cable 2593 1/10/2023 1/10/2024
Coaxial Cable 8185 1/10/2023 1/10/2024
Coaxial Cable 8188 1/10/2023 1/10/2024
Preamplifier 3919 Rohde & Schwarz TS-PR3 1/10/2023 1/10/2024
Coaxial Cable 3172 1/10/2023 1/10/2024
Coaxial Cable 2590 1/10/2023 1/10/2024
Coaxial Cable 8186 1/10/2023 1/10/2024
Coaxial Cable 8187 1/10/2023 1/10/2024
Preamplifier (18-40GHz) 3921 Rohde & Schwarz TS-PR40 1/12/2023 1/12/2024
Coaxial Cable 7020 Rohde & Schwarz TS-PR40 1/12/2023 1/12/2024
Coaxial Cable 7021 Rohde & Schwarz TS-PR40 1/12/2023 1/12/2024
6.4  Software Utilized
Name Manufacturer Version
EMC32 Rohde & Schwarz Version 10.60.20
6.5 Test Results

The sample tested was found to be compliant. The data presented represents the worst-case emissions with the
device positioned in three orthogonal positions.

6.6 Test Conditions

Test Personnel:
Supervising/Reviewing Engineer:
(Where Applicable)

Product Standard:

Input Voltage:

Pretest Verification w / Ambient
Signals or BB Source:

David Perry

Brian Lackey
FCC Part 15.247
RSS-247 Issue 2
3.2V DC

Yes

Deviations, Additions, or Exclusions: None

Test Date:
Limit Applied:

Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

4/3/2023

FCC Part 15.209 in Restricted
Bands from FCC Part 15.205

22.0C

23.5%

990.8mbar

Non-Specific EMC Report Shell Rev. December 2017
Report Number: 105353929LEX-003
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EMC Test Report

Evaluation For: Epicore Biosystems Inc.
Product: Connected Hydration
Date: 5/18/2023

6.7  Test Data: Radiated Band Edge
6.7.1 2402 MHz
150
140
120
E
e
:_: 100
=0
60 . X
PP TS TTCINWA RS- PROp (0 [ O RN PV Sy ORI VIO FO RS e o T S PR S P R R T RN
40 * it ‘._.%* o AJ 0T R T VT TRIY 1 VT P — -
Pttt —t 1
2300 2320 240 2360 2380 2400 40 2480 2480 2500 2560 2580 2600
Frequency in MHz
Frequency MaxPeak Limit Margin | Bandwidth | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (kHz) (cm) (deg) (dB/m)
2328.730769 52.32 73.98 21.66 1000.000 121.0 \Y 228.0 38.3
2353.826923 55.58 73.98 18.40 1000.000 344.0 H 346.0 38.3
2369.980769 55.34 73.98 18.64 1000.000 305.0 H 0.0 38.2
2377.942308 54.09 73.98 19.89 1000.000 340.0 H 0.0 38.3
Frequency Average Limit Margin | Bandwidth | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (kHz) (cm) (deg) (dB/m)
2328.730769 35.67 53.98 18.31 1000.000 121.0 Vv 228.0 38.3
2353.826923 36.72 53.98 17.26 1000.000 344.0 H 346.0 38.3
2369.980769 38.29 53.98 15.69 1000.000 305.0 H 0.0 38.2
2377.942308 39.55 53.98 14.43 1000.000 340.0 H 0.0 38.3
Test Personnel:  David Perry Test Date:  4/3/2023
Supervising/Reviewing Engineer: FCC Part 15.209 in Restricted
(Where Applicable)  Brian Lackey Limit Applied: ~ Bands from FCC Part 15.205

Product Standard:

Input Voltage:

Pretest Verification w / Ambient
Signals or BB Source:

FCC Part 15.247
RSS-247 Issue 2

3.2v DC

Yes

Deviations, Additions, or Exclusions: None

Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

22.0C
23.5%

990.8mbar

Non-Specific EMC Report Shell Rev. December 2017
Report Number: 105353929LEX-003
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EMC Test Report

Evaluation For: Epicore Biosystems Inc.

Product: Connected Hydration
Date: 5/18/2023

6.7.2 2480 MHz
150
140
120
E
—
o 10
@ 8
60
S B b
K| + + + + + !
2300 2350 2400 2450 2500 2550 2600
Frequency in MHz
Frequency MaxPeak Limit Margin | Bandwidth | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (kHz) (cm) (deg) (dB/m)
2485.076923 53.40 73.98 20.58 1000.000 283.0 H 171.0 39.0
2488.019231 54.96 73.98 19.02 1000.000 395.0 H 0.0 39.1
2489.750000 54.40 73.98 19.58 1000.000 390.0 Vv 328.0 39.1
2497.192308 53.51 73.98 20.47 1000.000 256.0 H 238.0 39.2
Frequency Average Limit Margin | Bandwidth | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (kHz) (cm) (deg) (dB/m)
2485.076923 36.84 53.98 17.14 1000.000 283.0 H 171.0 39.0
2488.019231 40.99 53.98 12.99 1000.000 395.0 H 0.0 39.1
2489.750000 36.79 53.98 17.19 1000.000 390.0 \" 328.0 39.1
2497.192308 36.98 53.98 17.00 1000.000 256.0 H 238.0 39.2
Test Personnel:  David Perry Test Date:  4/3/2023
Supervising/Reviewing Engineer: FCC Part 15.209 in Restricted
(Where Applicable)  Brian Lackey Limit Applied:  Bands from FCC Part 15.205

Product Standard:

Input Voltage:

FCC Part 15.247
RSS-247 Issue 2

3.2vDC

Pretest Verification w / Ambient
Signals or BB Source:

Yes

Deviations, Additions, or Exclusions: None

Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

22.0C

23.5%

990.8mbar

Non-Specific EMC Report Shell Rev. December 2017
Report Number: 105353929LEX-003

Page 12 of 38



()

EMC Test Report

Evaluation For: Epicore Biosystems Inc.

Product: Connected Hydration
Date: 5/18/2023

6.8 Test Data: Radiated Spurious Emissions
6.8.1  BLE 9KHz-30MHz:
140
10
= 10
-
ca
—
|
+
i) 4
%
4
0 f f f f ; f + ; f f f ; ; !
% A 0 il 100K 030 500 M MM ol 10 A M
Frequency in Hz
Frequency MaxPeak Limit Margin Bandwidth Azimuth Corr.
(MHz) (dBuV/m) (dBuV/m) (dB) (kHz) (deg) (dB/m)
0.606530 45.05 91.95 46.9 9.000 203.0 11.7
2.669691 31.01 89.5 58.49 9.000 34.0 11.3
7.283272 22.78 89.5 66.72 9.000 128.0 10.8
30.000000 16.82 89.5 72.68 9.000 194.0 8.1
Frequency Average Limit Margin Bandwidth Azimuth Corr.
(MHz) (dBuV/m) (dBuV/m) (dB) (kHz) (deg) (dB/m)
0.606530 33.60 71.95 38.35 9.000 203.0 11.7
2.669691 18.95 69.50 50.55 9.000 34.0 11.3
7.283272 10.28 69.50 59.22 9.000 128.0 10.8
30.000000 4.47 69.50 35.53 9.000 194.0 8.1
Test Personnel:  David Perry Test Date:  4/3/2023
Supervising/Reviewing Engineer: FCC Part 15.209 in Restricted
(Where Applicable)  Brian Lackey Limit Applied: ~ Bands from FCC Part 15.205

Product Standard:

Input Voltage:

Pretest Verification w / Ambient
Signals or BB Source:

FCC Part 15.247
RSS-247 Issue 2

Ambient Temperature:

3.2vDC

22.0C

Relative Humidity:

Yes

23.5%

Atmospheric Pressure:

990.8mbar

Deviations, Additions, or Exclusions: Measurements with a max peak detector showed compliance with the quasi-

peak limit and thereby the device is deemed to comply.

Note: Testing represents worst case of low, middle, and high channels.

Non-Specific EMC Report Shell Rev. December 2017
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EMC Test Report

Evaluation For: Epicore Biosystems Inc.
Product: Connected Hydration
Date: 5/18/2023

6.8.2 BLE 2402MHz, 30MHz-1GHz:
80
10
6[] Crr Dhetrintad Oa MDA
= FCCRpstricted Bands QPAYG
= 30
2 | L
i
=3
2 !
+ ¥
10
0 —— i : i ‘ ‘ |
30M 0 60 80 100M 200 300 500 800 1G
Frequencyin Hz
Frequency QuasiPeak Limit Margin | Bandwidth | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (kHz) (cm) (deg) (dB/m)
126.838333 13.20 43.52 30.32 120.000 185.0 H 58.0 20.9
274.116667 13.86 46.02 32.16 120.000 250.0 \Y 151.0 21.4
613.886111 21.99 46.02 24.03 120.000 95.0 H 47.0 28.6
Test Personnel:  David Perry Test Date:  4/3/2023
Supervising/Reviewing Engineer: FCC Part 15.209 in Restricted
(Where Applicable)  Brian Lackey Limit Applied: ~ Bands from FCC Part 15.205

FCC Part 15.247

Product Standard:  RSS-247 Issue 2

Input Voltage: 3.2V DC

Pretest Verification w / Ambient
Signals or BB Source:  Yes

Deviations, Additions, or Exclusions: None

Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

22.0C

23.5%

990.8mbar

Non-Specific EMC Report Shell Rev. December 2017
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EMC Test Report

Evaluation For: Epicore Biosystems Inc.
Product: Connected Hydration
Date: 5/18/2023

6.8.3  BLE 2440MHz, 30MHz-1GHz:

80
10
60
FCIL Restricted Bands QP AYG
E
= 50
s
P
0 '
4 ¥
10
0 + ; + + ; + + ; + !
M 5 60 80 100M 200 300 400 500 800 16
Frequency in Hz
Frequency QuasiPeak Limit Margin | Bandwidth | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (kHz) (cm) (deg) (dB/m)
130.341111 13.11 43.52 30.41 120.000 321.0 \Y 278.0 21.0
170.057222 12.10 43.52 31.42 120.000 323.0 \Y 111.0 19.8
262.261111 13.12 46.02 32.90 120.000 388.0 H 171.0 20.9
610.221667 21.79 46.02 24.23 120.000 400.0 H 210.0 28.6
Test Personnel:  David Perry Test Date:  4/3/2023
Supervising/Reviewing Engineer: FCC Part 15.209 in Restricted
(Where Applicable)  Brian Lackey Limit Applied: ~ Bands from FCC Part 15.205

Product Standard:

Input Voltage:

Pretest Verification w / Ambient
Signals or BB Source:

FCC Part 15.247
RSS-247 Issue 2

3.2vDC

Yes

Deviations, Additions, or Exclusions: None

Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

22.0C

23.5%

990.8mbar

Non-Specific EMC Report Shell Rev. December 2017
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EMC Test Report

Evaluation For: Epicore Biosystems Inc.

Product: Connected Hydration
Date: 5/18/2023

6.8.4 BLE 2480MHz, 30MHz-1GHz:
80
il
60
FCIL Resticied Bands QP AYG
E
= i
py)
P
+
2 .
%
10
0 . ; f f 1 t . 1 f 1
M 50 60 80 100M 200 30 400 500 800 16
Frequency in Hz
Frequency QuasiPeak Limit Margin | Bandwidth | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (kHz) (cm) (deg) (dB/m)
114.497778 13.85 43.52 29.67 120.000 376.0 \Y 129.0 204
262.638333 13.14 46.02 32.88 120.000 282.0 H 191.0 20.9
409.647222 17.79 46.02 28.23 120.000 207.0 Vv 304.0 24.3
610.545000 21.30 46.02 24.72 120.000 147.0 \Y 223.0 28.0
Test Personnel:  David Perry Test Date:  4/3/2023
Supervising/Reviewing Engineer: FCC Part 15.209 in Restricted
(Where Applicable)  Brian Lackey Limit Applied: ~ Bands from FCC Part 15.205

Product Standard:

Input Voltage:

Pretest Verification w / Ambient
Signals or BB Source:

FCC Part 15.247
RSS-247 Issue 2

3.2vDC

Yes

Deviations, Additions, or Exclusions: None

Ambient Temperature:
Relative Humidity:

22.0C

23.5%

Atmospheric Pressure:

990.8mbar

Non-Specific EMC Report Shell Rev. December 2017
Report Number: 105353929LEX-003
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EMC Test Report

Evaluation For: Epicore Biosystems Inc.

Product: Connected Hydration
Date: 5/18/2023

6.8.5  BLE 2402MHz 1GHz-18GHz:
0
. 1 L _ LU rocReie st
= 10
=4
oo FCC Restrcted Bahdg QP AV
= - - - ) -
- A
= A
= 4 A
= '
M
0
10 t T t
1G %6 6 56 b § 10 186
Frequencyin Hz
Frequency MaxPeak Limit Margin | Bandwidth | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (kHz) (cm) (deg) (dB/m)
1722.000000 36.98 73.98 37.00 1000.000 109.0 Vv 93.0 1.7
4804.000000 47.28 73.98 26.70 1000.000 281.0 H 225.0 104
7329.500000 44.95 73.98 29.03 1000.000 126.0 H 140.0 14.6
11607.500000 52.39 73.98 21.59 1000.000 109.0 H 34.0 20.9
Frequency Average Limit Margin | Bandwidth | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (kHz) (cm) (deg) (dB/m)
1722.000000 22.46 53.98 31.52 1000.000 109.0 \Y 93.0 1.7
4804.000000 39.01 53.98 14.97 1000.000 281.0 H 225.0 10.4
7329.500000 31.66 53.98 22.32 1000.000 126.0 H 140.0 14.6
11607.500000 39.12 53.98 14.86 1000.000 109.0 H 34.0 20.9
Test Personnel:  David Perry Test Date:  4/3/2023
Supervising/Reviewing Engineer: FCC Part 15.209 in Restricted
(Where Applicable)  Brian Lackey Limit Applied:  Bands from FCC Part 15.205

Product Standard:
Input Voltage:

Pretest Verification w / Ambient
Signals or BB Source:

FCC Part 15.247
RSS-247 Issue 2

3.2vDC

Yes

Deviations, Additions, or Exclusions: None

Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

22.0C

23.5%

990.8mbar

Non-Specific EMC Report Shell Rev. December 2017
Report Number: 105353929LEX-003
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EMC Test Report

Evaluation For: Epicore Biosystems Inc.
Product: Connected Hydration
Date: 5/18/2023

6.8.6  BLE 2440MHz 1GHz-18GHz:
%
i .
L] I LUl FOC Repfriceg Bind CPP
]
=
-
= f0 . .
o i FCCRast{Eed Bangs (P AV
o . T N T [ -
_ 0
<= A
24 A
0 o A bty
W
|
i i i f f f —t |
16 16 16 16 56 b § 106 186
FrequencyinHz
Frequency MaxPeak Limit Margin | Bandwidth | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (kHz) (cm) (deg) (dB/m)
2860.500000 40.30 73.98 33.68 1000.000 100.0 H 151.0 6.4
4880.000000 46.32 73.98 27.66 1000.000 308.0 Vv 55.0 10.3
7321.000000 59.22 73.98 14.76 1000.000 388.0 H 303.0 14.4
11520.500000 52.55 73.98 21.43 1000.000 100.0 H 33.0 20.6
Frequency Average Limit Margin | Bandwidth | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (kHz) (cm) (deg) (dB/m)
2860.500000 25.63 53.98 28.35 1000.000 100.0 H 151.0 6.4
4880.000000 37.10 53.98 16.88 1000.000 308.0 Vv 55.0 10.3
7321.000000 50.63 53.98 3.35 1000.000 388.0 H 303.0 14.4
11520.500000 39.06 53.98 14.92 1000.000 100.0 H 33.0 20.6
Test Personnel:  David Perry Test Date:  4/3/2023
Supervising/Reviewing Engineer: FCC Part 15.209 in Restricted
(Where Applicable)  Brian Lackey Limit Applied:  Bands from FCC Part 15.205

Product Standard:

Input Voltage:

Pretest Verification w / Ambient
Signals or BB Source:

FCC Part 15.247
RSS-247 Issue 2

3.2vDC

Yes

Atmospheric Pressure:

Deviations, Additions, or Exclusions: None

Ambient Temperature:
Relative Humidity:

22.0C

23.5%

990.8mbar

Non-Specific EMC Report Shell Rev. December 2017
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EMC Test Report

Evaluation For: Epicore Biosystems Inc.

Product: Connected Hydration
Date: 5/18/2023

6.8.7 BLE 2480MHz 1GHz-18GHz:
%
80 .
il I LU FCC Refrcef Bendg PP
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- L] | AL U FOCRgsifped pands QP AV
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a il
K]
¥
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‘|G t t t t t t } t t i
16 16 16 16 56 b § 106 186
Frequencyin Hz
Frequency MaxPeak Limit Margin | Bandwidth | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (kHz) (cm) (deg) (dB/m)
1722.000000 36.40 73.98 37.58 1000.000 100.0 Vv 339.0 1.7
3921.000000 41.82 73.98 32.16 1000.000 100.0 Vv 318.0 9.1
4960.000000 46.76 73.98 27.22 1000.000 296.0 H 316.0 10.2
7439.500000 57.71 73.98 16.27 1000.000 100.0 \Y 169.0 13.9
Frequency Average Limit Margin | Bandwidth | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (kHz) (cm) (deg) (dB/m)
1722.000000 22.46 53.98 31.52 1000.000 100.0 \Y 339.0 1.7
3921.000000 27.49 53.98 26.49 1000.000 100.0 \Y 318.0 9.1
4960.000000 38.19 53.98 15.79 1000.000 296.0 H 316.0 10.2
7439.500000 50.78 53.98 3.20 1000.000 100.0 Vv 169.0 13.9
Test Personnel:  David Perry Test Date:  4/3/2023
Supervising/Reviewing Engineer: FCC Part 15.209 in Restricted
(Where Applicable)  Brian Lackey Limit Applied:  Bands from FCC Part 15.205

Product Standard:

Input Voltage:

Pretest Verification w / Ambient
Signals or BB Source:

FCC Part 15.247
RSS-247 Issue 2

Ambient Temperature:

3.2vDC

Relative Humidity:

Yes

Atmospheric Pressure:

Deviations, Additions, or Exclusions: None

22.0C

23.5%

990.8mbar

Non-Specific EMC Report Shell Rev. December 2017
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EMC Test Report

Evaluation For: Epicore Biosystems Inc.
Product: Connected Hydration
Date: 5/18/2023

6.8.8  Spurious Emissions, 18GHz-40GHz:
90
80
|| | |FCCRestricted Bands QP F4
70
E
= 60
o 4 L FLC Restricted Bands QPAVG
Z 5 & b
E 40 * *
30
2
10 t 1l
18G 306 406
Frequencyin Hz
Frequency MaxPeak Limit Margin | Bandwidth | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (kHz) (cm) (deg) (dB/m)
18487.500000 55.55 73.98 18.43 1000.000 125.0 H 349.0 254
22163.500000 50.84 73.98 23.14 1000.000 350.0 \Y 349.0 9.7
23883.000000 51.23 73.98 22.75 1000.000 215.0 \Y 195.0 7.7
31366.000000 53.23 73.98 20.75 1000.000 345.0 Vv 260.0 12.9
Frequency Average Limit Margin | Bandwidth | Height | Pol | Azimuth Corr.
(MHz) (dBuV/m) | (dBuV/m) (dB) (kHz) (cm) (deg) (dB/m)
18487.500000 42.03 53.98 11.95 1000.000 125.0 H 349.0 254
22163.500000 37.70 53.98 16.28 1000.000 350.0 Vv 349.0 9.7
23883.000000 37.82 53.98 16.16 1000.000 215.0 Vv 195.0 7.7
31366.000000 39.83 53.98 14.15 1000.000 345.0 \Y 260.0 12.9
Test Personnel:  David Perry Test Date:  4/4/2023
Supervising/Reviewing Engineer: FCC Part 15.209 in Restricted
(Where Applicable)  Brian Lackey Limit Applied: ~ Bands from FCC Part 15.205
FCC Part 15.247
Product Standard:  RSS-247 Issue 2 Ambient Temperature:  23.6C
Input Voltage: 3.4V DC Relative Humidity:  41.3%
Pretest Verification w / Ambient
Signals or BB Source:  Yes Atmospheric Pressure:  991.1mbar

Deviations, Additions, or Exclusions: None

Note: Testing represents worst case of low, middle, and high channels.
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7 Conducted Spurious Emissions
7.1 Test Limits

FCC Part 15.247(d):

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement, provided the
transmitter demonstrates compliance with the peak conducted power limits. If the transmitter complies
with the conducted power limits based on the use of RMS averaging over a time interval, as permitted
under paragraph (b)(3) of this section, the attenuation required under this paragraph shall be 30 dB instead
of 20 dB. Attenuation below the general limits specified in §15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in §15.205(a), must also comply with the radiated
emission limits specified in §15.209(a) (see §15.205(c)).

RSS-247 Issue 2 § 5.5:

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally modulated
device is operating, the RF power that is produced shall be at least 20 dB below that in the 100 kHz
bandwidth within the band that contains the highest level of the desired power, based on either an RF
conducted or a radiated measurement, provided that the transmitter demonstrates compliance with the
peak conducted power limits. If the transmitter complies with the conducted power limits based on the use
of root-mean-square averaging over a time interval, as permitted under section 5.4(d), the attenuation
required shall be 30 dB instead of 20 dB. Attenuation below the general field strength limits specified in
RSS-Gen is not required.

7.2 Test Method

Tests are performed in accordance with ANSI C63.10:2013 § 11.11 Emissions in nonrestricted frequency bands.

7.3  Test Equipment Used

Description Asset Manufacturer Model Cal Date Cal Due
EMI Test Receiver 3900 Rohde & Schwarz ESU40 10/3/2022 10/3/2023

7.4 Test Results

The device was found to be compliant. All spurious emissions were found to be attenuated more than 20dB below
the level of the fundamental.
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7.5 Test Data

7.5.1 2402 MHz

RBW = 100kHz
VBW = 300kHz
Detector = Peak — Limit
Sweep=MaxHold = ==7==

30
20
10

— Low Channel

Amplitude (dBm)
&
o

-198.0M 100.0M 1.0G 10.0G 26.5G
Frequency

7.5.2 2440 MHz

RBW = 100kHz
VBW = 300kHz
Detector = Peak — Limit
Sweep=MaxHold = “="==

30
20
10

— Low Channel

Amplitude (dBm)
&
(=]

'198.0M 100.0M 1.0G 10.0G 26.5G
Frequency
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7.5.3 2480 MHz

RBW = 100kHz — High Channel
VBW = 300kHz
Detector = Peak — Limit
Sweep=MaxHold = “-=7==

30
20
10

Amplitude (dBm)
&
o

-19&0M 100.0M 1.0G 10.0G 26.5G
Frequency

7.5.4 Band Edge

RBW = 100kHz — Low Channel
VBW = 300kHz — Mid Channel

Detector = Peak . o - Eu::l Channel
Sweep = Max Hold Caonducted Spurious Emissions (Band)

30

20
10

Amplitude (dBm)
&
(=]

| I NAY
afi bl | *‘,1 l T T e |

10055 2.376 2.396 2.416 2.436 2.456 2.476 2.496 2,516 2.53G 2.55G
Frequency

Non-Specific EMC Report Shell Rev. December 2017 Page 23 of 38
Report Number: 105353929LEX-003



‘ m ’ Evaluation For: Epicore Biosystems Inc.
Product: Connected Hydration

EMC Test Report Date: 5/18/2023

8  Output Power
8.1 Test Limits

FCC Part 15.247(b)(3):

For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz, and 5725-5850 MHz bands: 1
Watt. As an alternative to a peak power measurement, compliance with the one Watt limit can be based
on a measurement of the maximum conducted output power. Maximum Conducted Output Power is
defined as the total transmit power delivered to all antennas and antenna elements averaged across all
symbols in the signaling alphabet when the transmitter is operating at its maximum power control level.
Power must be summed across all antennas and antenna elements. The average must not include any
time intervals during which the transmitter is off or is transmitting at a reduced power level. If multiple
modes of operation are possible (e.g., alternative modulation methods), the maximum conducted output
power is the highest total transmit power occurring in any mode.

RSS-247 Issue 2 § 5.4(d):

For DTSs employing digital modulation techniques operating in the bands 902-928 MHz and 2400-2483.5
MHz, the maximum peak conducted output power shall not exceed 1 W. The e.i.r.p. shall not exceed 4 W,
except as provided in section 5.4(e).

As an alternative to a peak power measurement, compliance can be based on a measurement of the
maximum conducted output power. The maximum conducted output power is the total transmit power
delivered to all antennas and antenna elements, averaged across all symbols in the signaling alphabet
when the transmitter is operating at its maximum power control level. Power must be summed across all
antennas and antenna elements. The average must not include any time intervals during which the
transmitter is off or transmitting at a reduced power level. If multiple modes of operation are
implemented, the maximum conducted output power is the highest total transmit power occurring in any
mode.

8.2 Test Method

Tests are performed in accordance with ANSI C63.10:2013 § 11.9.1.1

8.3  Test Equipment Used

Description Asset Manufacturer Model Cal Date Cal Due
EMI Test Receiver 3900 Rohde & Schwarz ESU40 10/3/2022 10/3/2023
Non-Specific EMC Report Shell Rev. December 2017 Page 24 of 38
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8.4  Test Results

The device was found to be compliant. The peak output power was less than 1W and the EIRP was less than 4W.

8.5 Test Conditions

Test Personnel:
Supervising/Reviewing Engineer:
(Where Applicable)

David Perry

Test Date:

Brian Lackey

Limit Applied:

FCC Part 15.247

4/3/2023

From FCC Part 15.247(b)(3), RSS-

247 Issue 2 § 5.4(d)

Product Standard:  RSS-247 Issue 2 Ambient Temperature:  22.0C
Input Voltage: 3.2V DC Relative Humidity:  23.5%
Pretest Verification w / Ambient
Signals or BB Source:  Yes Atmospheric Pressure:  990.8mbar
Deviations, Additions, or Exclusions: None
8.6 Test Data
Conducted Conducted | MaxAntenna
Frequency Max Peak Power Power Limit Gain? EIRP EIRP Limit
(MHz) (dBuV) (dBm) (dBm) (dBi) (dBm) (dBm)
2402 107.64 0.7 30 -1 -0.3 36.02
2440 107.21 0.2 30 -1 -0.8 36.02
2480 106.72 -0.3 30 -1 -1.3 36.02

2 Antenna gain not measured; values used are from § 4.1 Antenna Specifications, a client provided document
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8.7  Spectrum Plots
8.7.1 2402 MHz
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8.7.2 2480 MHz
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VBW 3 MH= LO& . 7 ABuv
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9  Occupied Bandwidth
9.1 Test Limits

FCC Part 15.247(a)(2):

Systems using digital modulation techniques may operate in the 902-928 MHz, 2400-2483.5 MHz, and
5725-5850 MHz bands. The minimum 6 dB bandwidth shall be at least 500 kHz.

RSS-247 Issue 2 § 5.2(a):

The minimum 6 dB bandwidth shall be 500 kHz.

9.2 Test Method

Tests are performed in accordance with ANSI C63.10:2013 § 11.8.1.

9.3 Test Equipment Used

Description Asset Manufacturer Model Cal Date Cal Due

EMI Test Receiver 3900 Rohde & Schwarz ESU40 10/3/2022 10/3/2023
9.4 Test Results
The device was found to be compliant. The 6dB bandwidth was at least 500kHz.
9.5 Test Conditions

Test Personnel:  David Perry Test Date:  4/4/2023
Supervising/Reviewing Engineer: From FCC Part 15.247(a)(2), RSS-
(Where Applicable)  Brian Lackey Limit Applied: 247 Issue 2 § 5.2(a)

Product Standard:

Input Voltage:

Pretest Verification w / Ambient
Signals or BB Source:

FCC Part 15.247
RSS-247 Issue 2

3.2V DC

Yes

Deviations, Additions, or Exclusions: None

9.6 Test Data

Ambient Temperature:
Relative Humidity:

Atmospheric Pressure:

22.0C

23.5%

990.8mbar

Frequency (MHz) 6dB BW (kHz) 20dB BW (kHz) 99% BW (kHz)
2402 754.81 1160 1083
2440 721.15 1166 1083
2480 730.77 1185 1096
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EMC Test Report Date: 5/18/2023
9.6.1 2402MHz 6dB BW
® EBW 100 kHz Marker 1 [T1 ]
VBW 300 kHz 107 .20 dBpvW
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9.6.2 2402MHz 20dB BW
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9.6.3 2402MHz 99% BW
® RBW 30 kHz Marker 1 [T1 ]
VBW 100 kHz 104.03 dBpv
Ref 125 dBpv Attt 25 dB SWT 20 ms 2.402076923 GHz
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9.6.4 2440MHz 6dB BW
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9.6.5 2440MHz 20dB BW
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9.6.6 2440MHz 99% BW
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9.6.7 2480MHz 6dB BW
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9.6.8 2480MHz 20dB BW
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9.6.9 2480MHz 99% BW
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10 Power Spectral Density
10.1 Test Limits

FCC Part 15.247(e):

For digitally modulated systems, the power spectral density conducted from the intentional radiator to
the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of continuous
transmission. This power spectral density shall be determined in accordance with the provisions of
paragraph (b) of this section. The same method of determining the conducted output power shall be used
to determine the power spectral density.

RSS-247 Issue 2 § 5.2(b):

The transmitter power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission. This power spectral
density shall be determined in accordance with the provisions of section 5.4(d), (i.e., the power spectral
density shall be determined using the same method as is used to determine the conducted output power).

10.2 Test Method

Tests are performed in accordance with ANSI C63.10:2020 § 11.10.2 Method PKPSD (peak PSD).

10.3 Test Equipment Used

Description Asset Manufacturer Model Cal Date Cal Due
EMI Test Receiver 3900 Rohde & Schwarz ESU40 10/3/2022 10/3/2023
10.4 Test Results
The device was found to be compliant. The peak power spectral density was less than 8dBm.
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10.5 Test Conditions

Test Personnel:

David Perry

Supervising/Reviewing Engineer:

(Where Applicable)

Brian Lackey

Test Date:  4/4/2023
FCC Part 15.209 in Restricted
Limit Applied: ~ Bands from FCC Part 15.205

FCC Part 15.247

Product Standard:  RSS-247 Issue 2 Ambient Temperature:  22.0C
Input Voltage: 3.2V DC Relative Humidity:  23.5%
Pretest Verification w / Ambient
Signals or BB Source:  Yes Atmospheric Pressure:  990.8mbar
Deviations, Additions, or Exclusions: None
10.6 Test Data
PPSD PPSD Limit
Frequency (MHz) (dBuV/10KHz) (dBm/10KHz) (dBm/3KHz) Result
2402 101.66 -5.3 8 Pass
2440 101.67 -5.3 8 Pass
2480 100.12 -6.9 8 Pass
10.6.1 2402MHz PPSD
® RBW 10 kHz Marker 1 [T1 ]
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11 Antenna Requirement
11.1 Test Limits
FCC Part 15.203:

An intentional radiator shall be designed to ensure that no antenna other than that furnished by the
responsible party shall be used with the device. The use of a permanently attached antenna or of an
antenna that uses a unique coupling to the intentional radiator shall be considered sufficient to comply with
the provisions of this section. The manufacturer may design the unit so that a broken antenna can be
replaced by the user, but the use of a standard antenna jack or electrical connector is prohibited. This
requirement does not apply to carrier current devices or to devices operated under the provisions of
§§15.211, 15.213, 15.217, 15.219, 15.221, or §15.236. Further, this requirement does not apply to
intentional radiators that must be professionally installed, such as perimeter protection systems and some
field disturbance sensors, or to other intentional radiators which, in accordance with §15.31(d), must be
measured at the installation site. However, the installer shall be responsible for ensuring that the proper
antenna is employed so that the limits in this part are not exceeded.

RSS-Gen Issue 5 § 6.8:

The applicant for equipment certification, as per RSP-100, must provide a list of all antenna types that
may be used with the licence-exempt transmitter, indicating the maximum permissible antenna gain (in
dBi) and the required impedance for each antenna.

Licence-exempt transmitters that have received equipment certification may operate with different types
of antennas. However, it is not permissible to exceed the maximum equivalent isotropically radiated
power (e.i.r.p.) limits specified in the applicable standard (RSS) for the licence-exempt apparatus.

Testing shall be performed using the highest gain antenna of each combination of licence-exempt
transmitter and antenna type, with the transmitter output power set at the maximum level. When a
measurement at the antenna connector is used to determine RF output power, the effective gain of the
device’s antenna shall be stated, based on a measurement or on data from the antenna manufacturer.

User manuals for transmitters equipped with detachable antennas shall also contain the following notice
in a conspicuous location:

This radio transmitter (identify the device by certification number) has been approved by Industry Canada
to operate with the antenna types listed below with the maximum permissible gain indicated. Antenna
types not included in this list, having a gain greater than the maximum gain indicated for that type, are
strictly prohibited for use with this device.

Immediately following the above notice, the manufacturer shall provide a list of all antenna types
approved for use with the transmitter, indicating the maximum permissible antenna gain (in dBi).

11.2 Test Results

The device was found to be compliant. The device has an internal, permanently affixed antenna.
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13 Revision History

Revision Date Report Number Prepared Reviewed Notes
Level By By
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