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REPORT NO: 12672932-E1V3 DATE: 2/27/2019
FCC ID: 2ASFFACO019

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: ALIVECOR
444 CASTRO STREET
MOUNTAIN VIEW, CA 94043, U.S.A.

EUT DESCRIPTION: ECG SYSTEM
MODEL.: AC-019
SERIAL NUMBER: 19DVT527B (CONDUCTED)
19DVT519C (RADIATED)
DATE TESTED: JANUARY 29, 2019 TO FEBRUARY 05, 2019
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Complies
ISED RSS-247 Issue 2 Complies
ISED RSS-GEN Issue 5 Complies

UL Verification Services Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. It is the manufacturer's responsibility to assure that
additional production units of this model are manufactured with identical electrical and
mechanical components. All samples tested were in good operating condition throughout the
entire test program. Measurement Uncertainties are published for informational purposes only
and were not taken into account unless noted otherwise.

This document may not be altered or revised in any way unless done so by UL Verification
Services Inc. and all revisions are duly noted in the revisions section. Any alteration of this
document not carried out by UL Verification Services Inc. will constitute fraud and shall nullify
the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of the U.S. government.
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REPORT NO: 12672932-E1V3
FCC ID: 2ASFFACO019

DATE: 2/27/2019

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with FCC CFR 47 Part 2,
FCC CFR 47 Part 15, ANSI C63.10-2013, KDB 558074 D01 15.247 Meas Guidance v05, RSS-

GEN Issue 5, and RSS-247 Issue 2.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 and 47266
Benicia Street, and 47658 Kato Road, Fremont, California, USA. Line conducted emissions are
measured only at the 47173 address. The following table identifies which facilities were utilized
for radiated emission measurements documented in this report. Specific facilities are also

identified in the test results sections.

47173 Benicia Street

47266 Benicia Street

47658 Kato Rd.

[0 Chamber A (ISED:2324B-1)

Chamber D (ISED:22541-1)

Chamber | (ISED: 2324A-5)

[0 Chamber B (ISED:2324B-2)

Chamber E (ISED:22541-2)

Chamber J (ISED: 2324A-6)

[0 Chamber C (ISED:2324B-3)

Chamber F (ISED:22541-3)

Chamber K (ISED: 2324A-1)

OXXO

Chamber G (ISED:22541-4)

Chamber L (ISED: 2324A-3)

gg|oo|io

Chamber H (ISED:22541-5)

The above test sites and facilities are covered under FCC Test Firm Registration # 208313.
Chambers above are covered under Industry Canada company address and respective code

UL Verification Services Inc. is accredited by NVLAP, Laboratory Code 200065-0
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REPORT NO: 12672932-E1V3 DATE: 2/27/2019
FCC ID: 2ASFFACO019

4. CALIBRATION AND UNCERTAINTY

4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

RADIATED EMISSIONS

Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) + Cable
Loss (dB) — Preamp Gain (dB)

36.5dBuV +18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

MAINS CONDUCTED EMISSIONS

Where relevant, the following sample calculation is provided:

Final Voltage (dBuV) = Measured Voltage (dBuV) + Cable Loss (dB) + Limiter Factor (dB) +
LISN Insertion Loss.

36.5dBuV + 0dB +10.1 dB+ 0 dB =46.6 dBuV

4.3. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests
performed on the apparatus:

PARAMETER UNCERTAINTY
Worst Case Conducted Disturbance, 9KHz to 0.15 MHz 3.84dB
Worst Case Conducted Disturbance, 0.15 to 30 MHz 3.65dB
Worst Case Radiated Disturbance, 9KHz to 30 MHz 2.52dB
Worst Case Radiated Disturbance, 30 to 1000 MHz 4.88 dB
Worst Case Radiated Disturbance, 1000 to 18000 MHz 4.24 dB
Worst Case Radiated Disturbance, 18000 to 26000 MHz 4.37 dB
Worst Case Radiated Disturbance, 26000 to 40000 MHz 5.17 dB

Uncertainty figures are valid to a confidence level of 95%.
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REPORT NO: 12672932-E1V3 DATE: 2/27/2019
FCC ID: 2ASFFACO019

5. EQUIPMENT UNDER TEST

5.1. EUT DESCRIPTION

The EUT is a handheld ECG system with BLE function, it is powered by a lithium coin cell
battery.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MH2z) (dBm) (mwW)
2402 - 2480 BLE 1.44 1.39
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a SMT Chip antenna with a maximum gain of -2 dBi.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was Kardia Mobile 5.5.0
The firmware installed in the EUT during testing was Version 1.2.6

5.5. WORST-CASE CONFIGURATION AND MODE

Band edge and radiated emissions were performed with the EUT set to transmit at the channel
with highest output power as worst-case scenario.

The fundamental of the EUT was investigated in three orthogonal orientations X/Y/Z, it was
determined that Y-Landscape orientation was worst-case orientation. Therefore, all final
radiated testing was performed with the EUT in Y-Landscape orientation.

Worst-case data rate as provided by the client was BLE: 1 Mbps.
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REPORT NO: 12672932-E1V3
FCC ID: 2ASFFACO019

DATE: 2/27/2019

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Description Manufacturer Model Serial Number FCC
ID/DoC
Type 20LT-
Laptop Lenovo S12D00 PF-1HON1K DoC
Lap;%gggr/ bC Lenovo | ADLXG5YCC2A | 8SSA10M13947C1SG8BNGDOY | DoC
DC power supply Ametek XT20-3 1318A00529 DoC
DC power box AliveCor - - DoC

Note: 30-1GHz testing, DC power box was used. Power box contains batteries. Above 1GHz testing the DC
power supply was used.

I/O CABLES (CONDUCTED TEST)

I/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports m
1 AC 1 AC Unshielded 1 | ACMainsto AC/DC
adapter
. AC/DC adapter to
2 DC 1 DC Unshielded 1.8 laptop
3 USB 1 Serial ports Shielded 1.9 Laptop to EUT
4 Antenna 1 SMA Unshielded 0.22 | To spectrum analyzer
5 AC 1 3-prong Unshielded 15
2-core . . DC power supply to
6 DC power 1 Hook clips Unshielded 0.8 EUT
I/O CABLES (RADIATED TEST)
I/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports m
1 AC 1 3-prong Unshielded 15
2-core Banana . DC power supply to
2 DC power 1 ports Unshielded 0.8 EUT
3 uUsB 1 Serial ports Shielded 1.9 Laptop to EUT
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REPORT NO: 12672932-E1V3
FCC ID: 2ASFFACO019

DATE: 2/27/2019

TEST SETUP-CONDUCTED TEST

The EUT powered by DC power supply. Test software exercised the EUT.

SETUP DIAGRAM

Spectrum
Analyzer

5

AC/DC Adapter

AC MAINS
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REPORT NO: 12672932-E1V3
FCC ID: 2ASFFACO019

DATE: 2/27/2019

TEST SETUP- RADIATED TEST

The EUT powered by DC power supply. Test software exercised the EUT. Laptop was removed

after test script was started.
SETUP DIAGRAM

Below 30MHz to 1GHz

Antenna/Amp

' Radiated Test

<

EUT

m
w

DC power
supply (2 AA
batteries)

30MHz to 26GHz

Antenna/Amp

Spectrum Analyzer

Radiated Test

<

EUT

gﬁ]
wJ

1 AC Cord

DC Power Supply

AC MAINS/ LISN

!

Spectrum Analyzer
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REPORT NO: 12672932-E1V3 DATE: 2/27/2019
FCC ID: 2ASFFACO019

6. MEASUREMENT METHOD
6 dB BW: ANSI C63.10 Subclause -11.8.1

Occupied BW (99%): ANSI C63.10-2013 Section 6.9.3

Output Power: ANSI C63.10 Subclause-11.9.1.3 PKPM1 Peak power meter method

Average Power: ANSI C63.10 Subclause -11.9.2.3.2Method AVGPM-G (Measurement using a
gated RF average-reading power meter)

PSD: ANSI C63.10 Subclause -11.10.2 Method PKPSD (peak PSD)

Radiated emissions non-restricted frequency bands: ANSI C63.10 Subclause -11.11

Radiated emissions restricted frequency bands: ANSI C63.10 Subclause -11.12.1

Conducted emissions in restricted frequency bands: ANSI C63.10 Subclause -11.12.2

Band-edge: ANSI C63.10 Subclause -11.13.3.4 Trace averaging across ON and OFF times of
the EUT transmissions followed by duty cycle correction
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REPORT NO: 12672932-E1V3
FCC ID: 2ASFFACO019

DATE: 2/27/2019

7. TEST AND MEASUREMENT EQUIPMENT

The following test and measurement equipment was utilized for the tests documented in this

report:
TEST EQUIPMENT LIST
Description Manufacturer Model Asset Cal Due
Antenna, Passive Loop 30Hz to 1MHz ELETRO METRICS EM-6871 PRE0179465 05/22/2019
Antenna, Pasg'(‘)’,\‘le"g"p 100kHz to ELETRO METRICS EM-6872 PRE0179467 | 05/22/2019
o SONOMA
Amplifier, 9KHz to 1GHz, 32dB INSTRUMENT 310 175953 12/13/2019
EMI TEST RECEIVER Rohde&Schwarz ESW44 PREQ0179375 05/08/2019
Antenna, Horn 1-18GHz ETS Lindgren 3117 ATO0067 03/06/2019
Amplifier, 1 to 18GHz Amplical AMP1G18-35 T1571 07/30/2019
Antenna, Broadband Hybrid, 30MHz to Sunol Sciences JB1 PRE0181575 08/01/2019
2000MHz
Amplifier, 10KHz to 1GHz, 32dB SONOMA 310 PRE0180174 05/31/2019
INSTRUMENT
Spectrum Anﬁ’éﬁ{é PXA, 3Hz to Keysight E4446A T146 08/13/2019
Antenna Horn, 18 to 26.5GHz ARA MWH-1826/B T448 03/13/2019
Pre-Amp 1-26.5 GHz Agilent 8449B T404 03/09/2019
EMI Test Receiver Rohde&Schwarz ESW44 PREQ0179372 05/04/2019
EMI Test Receiver Rohde&Schwarz ESW44 PRE0179367 04/28/2019
. . Agilent (Keysight)
Power Meter, P-series single channel Technologies N1911A T1271 07/17/2019
Power Sensor, P-series, 50MHz to Agilent (Keysight)
18GHz, Wideband Technologies N1921A 1225 04/10/2019
UL AUTOMATION SOFTWARE
Radiated Software UL UL EMC Ver 9.5, Jan 11, 2019
Radiated Software UL UL EMC Ver 9.5, Jun 22, 2018
Antenna Port Software UL UL RF Ver 9.3.1, Dec 17, 2018

NOTES:

1. Equipment listed above that calibrated during the testing period was set for test after the

calibration.

2. Equipment listed above that has a calibration due date during the testing period, the testing is
completed before equipment expiration date.
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REPORT NO: 12672932-E1V3 DATE: 2/27/2019
FCC ID: 2ASFFACO019

8. ANTENNA PORT TEST RESULTS

8.1. ON TIME AND DUTY CYCLE

LIMITS

None; for reporting purposes only.
PROCEDURE

KDB 558074 Zero-Span Spectrum Analyzer Method.

RESULTS
Date: 1/29/2019
Test Engineer: 10629 RL
ON TIME AND DUTY CYCLE RESULTS
Mode ON Time| Period [Duty Cycle| Duty Duty Cycle 1/B
B X Cycle [Correction Factor|Minimum VBW
(msec) | (msec)| (linear) (%) (dB) (kHz)
BLE 0.392 0.626 0.626 62.62% 2.03 2.551
DUTY CYCLE PLOTS
= Keysight Spectrum Analyzer - Swept SA =R
[ RF [s00 bC | | [ SENSE:INT] | [11:16:44 PMJan 29,2019
|[center Freq 2.440000000 GHz | #Avg Type: RMS macs[-ais5|  Frequency
NFE PNO: Fast —»— 1rig: Free Run TVPE[ WA
IFGain:Low Atten: 14 dB DET|P
Auto Tune
Ref Offset 11.5 dB
1LO deidiv. Ref 15.00 dBm
og
500 Center Freq
5,00 2.440000000 GHz
-15.0 |
o StartFreq
e 2.440000000 GHz
-45.0
-850 iy (s
. Stop Freq
o 2.440000000 GHz|
-75.0
Center 2.440000000 GHz Span 0 Hz CF Step
Res BW 8 MHz #VBW 50 MHz Sweep 2.000 ms (1001 pts) 8.000000 MHz
e s s B T TS | Man
1 N t 404.0 s 0.19 dBm
2 A1 t (A) 3920 us (A) 0.01dB
3 A1 t (4l 626015 (A) 0.02 dE FreqOffset
4 0Hz
5
6
7
8 Scale Type
9
10 i
11 | Log Linff
‘ ' |
IMSG STATUS
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REPORT NO: 12672932-E1V3
FCC ID: 2ASFFACO019

DATE: 2/27/2019

8.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.
RESULTS

Channel

Frequency

99% Bandwidth

(MHZz) (MHZz)

Low

2402 1.0463

Middle

2440 1.0469

High

2480 1.0481

= Keysight Spectrum Analyzer - AP0 3.1(122018)10620 L, Temp A SN == Keysight Spectrum Analyzer - APV 31 (L22018]10620 L, Temp A o | a )
T e . UL N p— . n g 10:4L33P#on 31, 2019 Fraquency
402000000 GH: Center Fraq: 2.402000000 GH: Radio Std: Ne 440000000 GH: Center Fraq: 2.440000000 GH; Radio Std: N
Center Freq 2 NE = — T?l'::';re?;un Avgm:ﬂ! 1001100 ° one [Center Freq 2.44 NE = == T:\';'Frn:'gun Avgm:m: 100100 " one
#IF Gain:Low #Atten: 30 dB Radio Device: BTS #FGainow #Atten: 30 dB Radio Device: BTS
Ref Offset 115 dB Ref Offset 116 dB
0 dBidiv Ref 20.00 dBm 0 dBidiv Ref 20.00 dBm
Log Log
Center Freq| CenterFreq
2.402000000 GHz| 2.440000000 GHz|
Center 2.402 GHz Span 2 MHz| CF Step Center 2.44 GHz Span 2 MHz, CF Step,
#Res BW 18 kHz #VBW 51 kHz #Sweep 100 ms 200,000 kHz| #Res BW 18 kHz #VBW 51 kHz #Sweep 100 ms; 200,000 kiHz|
Man Man
Occupied Bandwidth Total Power 3.05 dBm Occupled Bandwidth Total Power 3.10 dBm
1.0463 MHz FreqOffset]| 1.0469 MHz FreqOffset
Transmit Freq Error 7796 kHz % of OBW Power  99.00 % o Ha Transmit Freq Error -7.54TkHz % of OBW Power  99.00 % oHe
x dB Bandwidth 1.202 MHz x dB -20.00 dB x dB Bandwidth 1.202 MHz x dB -20.00 dB
Stans, arams,
= - AP LLZVIALL069 R Temp A P
. ) ) 10,44:28 P 130 31, 2018
(Center Freq 2.480000000 GHz | Center Freq: 2.430000000 GHz Radio Std: None Frequency
- 3 —+~ Trig: Free Run Avg|Held: 100100
#FGain-Low #Aren: 30 dB Radio Device: BTS
Ref Offset 116 dB.
0 dBJdi Ref 20.00 dBm
Log
CenterFreq
2.480000000 GHz|
Center 248 GHz Span 2 MHz| CF Step,
#Res BW 18 kHz #VBW 51 kHz #Sweep 100 ms 200,000 kiHz|
Man
Occupied Bandwidth Total Power 2.94 dBm
1.0481 MHz FreqOffset
Transmit Freq Error 7.731kHz % of OBW Power  99.00 % oHz
x dB Bandwidth 1.202 MHz x dB -20.00 dB
arams,
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REPORT NO: 12672932-E1V3

FCC ID: 2ASFFACO019

DATE: 2/27/2019

8.3.

LIMITS

FCC §15.407 (e)
RSS-247 5.2 (a)

6 dB BANDWIDTH

The minimum 6 dB bandwidth shall be at least 500 kHz.

RESULTS

Channel Frequency | 6 dB Bandwidth | Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.705 0.5

Middle

2440

0.699

0.5

2480

High

0.699

0.5

[ Ferogt Spectam Ay - AP 31 LZVIELI0GE8 L Temg A e [ Kot Spectram Aty - AP 3 L0 IELI0638 AL Tems A e
) L N 10:37:33 PMJan 31,2019 X L R ] 10 2
| TRACE = Frequency - Frequency
Zhvy Type: RMS e . #hvg Type: RS
enter Freq 2. AUZDIJ&IEIJO GPI;% i Trig: Free Run Av;i‘n;:'1ﬂm1nﬂ = enter Freq 2.440000000 GHz T p—— M;s‘l"n}ﬂW‘m
IFainlow  WARen: 40 dB /P . #Aten: 40 48
Auto Tune| Auto Tune
Ref Offset 115 dB Ref Offset 115 dB
10 deidiv Ref 30.00 dBm 0deidiv Ref 30.00 dBm
Log - Log -
Center Freq| CenterFreq|
2.402000000 GHz 2.440000000 GHz
StartFreq| StartFreq
2.400800000 GHz 2.438500000 GHz
# g X t
StopFreq| StopFreq
2.403800000 GHz 2.441500000 GHz
CF Step| CF Step|
300,000 kHz| 300.000 kHz|
|Auta Wan) lAuto Man|
Freq Offset| Freq Offset|
0 Hz| 0 Hz|
Scale Type Scale Type|
Center 2.402000 GHz Span 3.000 MHz||-°¢8 Lin) Center 2.440000 GHz Span 3.000 MHz| |-°2 Lin|
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts) HRes BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)
p— -
[ Vot Soectnam frabees - A8 3 120810623 R Temg A e
% L ] 104
#Avg Type: RMS Fraquency
enter Fre 2'430')“,?;2“0 G::,é Wide —»— Trig: Free Run Avg\gno!::'mmmﬁ
IFGain:Low #Atten: 40 dB
Auto Tune
Ref Offset 115 dB
odeidiv  Ref 30.00 dBm
Log -
Center Freq|
2.480000000 GHz|
StartFreq
2478500000 GHz,
X ¢
StopFreq
2.481500000 GHz|
CF Step
300.000 kHz|
Man|
Freq Offset|
0 Hz|
Scale Type
Center 2.480000 GHz Span 3.000 MHz|[-°9 Lin)
#Res BW 100 kHz #VBW 300 kHz Sweep 1.533 ms (1001 pts)|
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REPORT NO: 12672932-E1V3
FCC ID: 2ASFFACO019

DATE: 2/27/2019

8.4. OUTPUT POWER

LIMITS

FCC §15.247 (b) (3)
RSS-247 5.4 (d)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.5 dB (including 10 dB pad and 1.5 dB cable) was
entered as an offset in the power meter to allow for a gated peak reading of power.

RESULTS
Tested By: |10629 RL
Date: 1/29/2019
Channel Frequency Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 1.350 30 -28.650
Middle 2440 1.440 30 -28.560
High 2480 1.320 30 -28.680
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LIMITS

None; for reporting purposes only.

AVERAGE POWER

TEST PROCEDURE

The transmitter output is connected to a power meter.

The cable assembly insertion loss of 11.5 dB (including 10 dB pad and 1.5 dB cable) was
entered as an offset in the power meter to allow for a gated average reading of power.

RESULTS

Tested By: (10629 RL
Date: 1/29/2019
Channel Frequency AV power
(MH2z) (dBm)
Low 2402 1.28
Middle 2440 1.37
High 2480 1.25
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8.6. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
RSS-247 (5.2) (b)

The 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.

RESULTS

Channel | Frequency PSD Limit Margin

(MHZz) (dBm/3kHz) | (dBm/3kHz) (dB)
Low 2402 -15.03 8 -23.03

Middle 2440 -15.04 8 -23.04
High 2480 -15.13 8 -23.13
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8.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
RSS-247 5.5

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

RESULTS
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DATE: 2/27/2019

9. RADIATED TEST RESULTS

9.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§15.205 and §15.209
RSS-GEN, Section 8.9 and 8.10.

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/im)at3m (dBuV/m) at3m
0.009-0.490 2400/F(kHz) @ 300 m -
0.490-1.705 24000/F(kHz) @ 30 m -
1.705 - 30 30 @ 30m -
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane for measurement
below 1GHz; 1.5 m above the ground plane for measurement above 1GHz. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.10. The EUT is set to
transmit in a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used
unless otherwise noted as quasi-peak.

For pre-scans above 1 GHz the resolution bandwidth is set to 1 MHz; the video bandwidth is set
to 30 KHz for peak measurements.

For final measurements above 1 GHz the resolution bandwidth is set to 1 MHz; the video
bandwidth is set to 3 MHz for peak measurements and as applicable for average
measurements.

The spectrum from 1 GHz to 18 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels in each applicable band. Below 1GHz and above 18GHz
emissions, the channel with the highest output power was tested.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.

2D antenna use - For below 30MHz testing, investigation was done on three antenna

orientations (parallel, perpendicular, and ground-parallel), parallel and perpendicular are the
worst orientations, therefore testing was performed on these two orientations only.

Page 22 of 41

UL VERIFICATION SERVICES INC.
47173 Benicia Street, Fremont, CA 94538; USA TEL:(510) 319-4000 FAX:(510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL Verification Services Inc.



REPORT NO: 12672932-E1V3 DATE: 2/27/2019
FCC ID: 2ASFFACO019

KDB 414788 Open Field Test Site and Chamber Correlation Justification

Base on FCC 15.31 (f) (2): measurements may be performed at a distance closer than that
specified in the regulations; however, an attempt should be made to avoid making
measurements in the near field.

Open field test site and chamber correlation testing had been performed and chamber
measured test result is the worst case test result.
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9.2. TRANSMITTER ABOVE 1 GHz

BANDEDGE (LOW CHANNEL)

HORIZONTAL RESULT

I,):UL Fremont - Chamber J 2019 Jon 38 B9:27:43
23
Restricted Bondedge
; Project Number: 12672832
115 ! | ! Client:AliveCor
Config:EUT + Suppart Equipment
H H . i Mode:BLE_24B2MH=
165 i i i i Tested by: 18629 RL
95 i - ;
H A
il
85 I x‘
€ _— . . i i i i i |
3 75 T : H ] : i |
2 : : — : : I
T i
. 1 : ‘ i i |
£5 : i : ; i .
Bl g2 s ImLE (dBulymd
mmm Lo ”n Lk "
B T
" Vw
35
2. 31 18 .5MH=z/ 2.415
Frequency (GHz)
[ FBUI/ U Ref/Atin  Detifvg Mode Sucep Pt WSwpsiMode Position Rarge (GHz) RBUAE Ref/fttn  Det/vg Hode Sucep Pts  FapalMod: Fosition
1:230-2.415  HCBBI/M 1818 PERK/Pur PvgS)  Orsscifute) 9901 A 263 dege 340 3124 ME-6382/0 0 AERPur uglRS) Geaec o0t 1 3 doge
Low CH BE - H.TST Rev 9.5 11 Jon 2819
Marker Frequency Meter Det AF AT0067 AmpICBI/FItr/Pad DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVIm) (dB) (dBuVim) (dB) (Degs) (cm)
(dBuv) (dBuVim)
1 *2.39 41.25 Pk 32 -25.! 0 4745 - - 74 -26.55 93 40 H
2 *2.386 44.06 Pk 32 -25.! 0 50.26 - - 74 -23.74 93 40 H
3 *2.39 1.03 RMS 32 -25.! 2.03 39.26 54 -14.74 - - 93 40 H
4 *2.389 3269 RMS 32 -25.! 2.03 40.92 54 -13.08 - - 93 40 H

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

IE"_UL Fremont - Chamber J 2819 Jon 30 89,4621
i i Restricted Bandedge
Froject Number; 12672932
1150 : oo Client:AliveCor
Config:EUT + Support Equipnent
: H : | Mode:BLE_24B2MH=
185 : i i y Tested by: 18629 RL
95 i -
B85
~ Peak Limjt C(dBulU/m)| i :
3 75k ‘ — :
[as]
o
B B3 beeeeeemeerreeeeeeeeeeeeecbeeeeeeee e eeeeeesssssmmeefeessssssssssnaseeessssaaf e
55l TS cirret A O SO SO SV SO SO N ‘,’ | N O——
\
=)
il i ekl 1 il TREYT FRPRRIOT| pm ik o Wit IH,WM
) e ol Ay ol
T o O A s |
1 3
- a
35
2.3 18.5MH=z/ 2.415
Frequency (GHz)
Forge (i) BB Reifitin Demgheds  Se o Faplfod Position Rarge (62) BB Ref/fttn  Detiivg fode Sucep Pts  FoupalModk  Fosition
Low CH BE - U TST Rev 9.5 11 Jon 2819
Marker Frequency Meter Det AF ATO067 AmpICBIFItr/Pad BC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuVv/im) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVim)
*2.39 40.66 Pk 32 -25.! 0 46.86 - - 74 -27.14 26 53 \
*2.379 4457 Pk 32 -25.! 0 50.77 - - 74 -23.23 26 53 \
*2.39 1.28 RMS 32 -25.! 2.03 3951 54 -14.49 - - 26 53 v
4 *2.379 2.56 RMS 32 -25.! 2.03 40.79 54 -13.21 - - 26 53 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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BANDEDGE (HIGH CHANNEL)

HORIZONTAL RESULT

IE:UL Fremont - Chamber J 2819 Jon 30 11:33:38
] Restricted Bondedge
; Project Number: 12672832
1150 I ‘ Client:AliveCor
‘ ‘ Config:EUT + Suppart Equipment
! | Mode :BLE_248MHz
1P5 ; ; Tested by: |BG29 RL
RIS e B s 3 :
85 i i {
I : :
P / Ii ] H
3 e ‘W | Peck Lin IBul)/n
3 o e ———— - —
@ I : :
z N ] ] i
5 e : :
I : ;
. fverage Limit CdBul/m)
551 - o : j— - - :
' ATNY YRR -
45} S S — i
| k‘ ] 4 H
e ™ vl ity " " "
- e . . . y
35
2.46 T8 . 3MHz/ 2.563
Frequency (GHz)
Range (GHz) REU/BY Ref/Attn  Det/Fvg Mode Suzep Pls  #Swpa/Mode  Position flange (6Hz) FEW/UEY Ref/fttn  Det/fvg Hode Sueep Ptz ¥Sups/Mode Position
1:246-2 563 IN(-6B)/ M 187/18 PERK/Pur fvg(RMS)  Snsmc(huto) 98BI MAXH 280 dege 318 2, 2462 56, 1Mi-582/I0 187,18 AUER/Fur Avg(M5)  Omsec(éuio) 9881 BETRUG 288 degs H
High CH BE- H.TST Rev 9.5 11 Jon 2019
Marker Frequency Meter Det AF AT0067 AmpICBI/FItr/Pad DC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuvim) (dB) (dBuVv/m) (dB] (Degs) (cm)
(dBuv) (dBuVim)
484 4324 Pk 32! 25, 0 49.94 - - 74 24.06 280
484 4471 Pk 32! 25, 0 141 - - 74 2259 280
484 136 RMS 32! 25, 2.03 40,09 54 1391 - - 280
4 499 325 RMS 32! 25, 2.03 4133 54 1267 280

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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VERTICAL RESULT

IE"_UL Fremont - Chamber J 2819 Jon 30 [1:48:18
Restricted Bandedge
i H i i Froject Number; 12672932
1150 : oo : : Client:AliveCor
i Config:EUT + Support Equipnent
H H . i Mode:BLE_2486MH=
185 : i i ; Tested by: 18629 RL
95 i -
B85
3 ; ek Limit (dBul/n
3 750 o :
o H
g :
ol e B i
B/
B B3 e ceeeeeeeeeeeeeeeeeeseeesbeeeeesseseesssssssssef e et b e ef e oL et
| o
.p.wmmﬂm.w..««\f D i ol ek i e s - Il ini g
45
35
2.46 18.3MH=z/ 2.563
Frequency (GHz)
Range () R Ref/ittn  Det/fvg Mode S Pio Boupsifode Position Rarge (62) BB Ref/fttn  Detiivg fode Sucep Pts  FoupalModke  Fosition
High CH BE - U T5T Rev 8.5 11 Jon 2819
Marker Frequency Meter Det AF ATO067 AmpICBIFItr/Pad BC Corr (dB) Corrected Average Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) (dB) Reading (dBuvim) (dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVim)
*2.484 4168 Pk 32! -25.! 0 48.38 - - 74 -25.62 63 69 v
2.553 4454 Pk 32! -25. 0 51.34 - - 74 -22.66 63 69 \
*2.484 31.09 RMS 32! -25.! 2.03 39.82 54 -14.18 - - 63 69 \
4 *2.487 3253 RMS 32! -25. 2.03 41.36 54 -12.64 - - 63 69 v

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
Pk - Peak detector
RMS - RMS detection
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HARMONICS AND SPURIOUS EMISSIONS

LOW CHANNEL RESULTS

HRUL Fremant - Chamber J 2819 Jon 38 09:43:48

Rodiated Emissions 3-Meters
Froject Number: 12672932

25 O B i

Canfig:EUT + Support Equipment

Made :BLE_24B2MHz

g5 | Tested by: 18629 R
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P PATEPY i
25
1 8 8
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Farge (6) T faf/itln  Det/feg odo Surep s Fupo/fodo Fosition Farge (5] REN/UB Rof/Atin  Dot/fvg fode Suzcp Pla  Faps/ode Pasition
1-3 1H(-6dB)/ 3k 187/18 PERK/Pir Bug(RMS) it 681 HH B-3fdegs H 3:Fe 1M(-6dB)/38k 82 PEAKFar Avg(RMS)  RAut 16k Hei -X0degs H
BLE_HARM_24B2_iMbps. dat Rev 9.5 11 Jon 2819
HRUL Fremont - Chamber J 2819 Jon 38 09:43:48

Rodiated Emissions 3-Meters

Project Number: 12672932
2 B S M.

Canfig:EUT + Suppart Equipment
Mode :BLE_24B82MHz

95 | Tested by: 10629 R
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[=)]
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35

25

1 8 8
Frequency (GHz)
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BLE_HARM_24E2_1Mbps.dot Rew 9.5 11 Jon 2619

VERTICAL
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RADIATED EMISSIONS

Frequency Meter Det AF AT0067 Amp/Cbl/FI DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuVv/m) dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
*2.793 42.3 PK2 325 -255 0 49.3 - - 74 -24.7 316 169 H
*2.791 32.18 MAv1 32.4 -25.5 2.03 41.11 54 -12.89 - - 316 169 H
*2.866 41.17 PK2 325 -25.4 0 48.27 - - 74 -25.73 211 361 \
*2.868 31.86 MAv1 325 -25.4 2.03 40.99 54 -13.01 - - 211 361 \
*4.804 46.12 PK2 34.1 -31.3 0 48.92 - - 74 -25.08 218 134 H
*4.804 38.47 MAv1 34.1 -31.3 2.03 433 54 -10.7 - - 218 134 H
*17.849 29.89 PK2 40.7 -18.2 0 52.39 - - 74 -21.61 258 133 H
*17.848 20.87 MAv1 40.7 -18.2 2.03 45.4 54 -8.6 - - 258 133 H
*4.804 43.14 PK2 34.1 -31.3 0 45.94 - - 74 -28.06 243 230 \
*4.804 34.81 MAv1 34.1 -31.3 2.03 39.64 54 -14.36 - - 243 230 \
*17.963 30.41 PK2 40.7 -18.2 0 52.91 - - 74 -21.09 38 147 \
*17.963 21.36 MAv1 40.7 -18.2 2.03 45.89 54 -8.11 - - 38 147 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT

NO: 12672932-E1V3

FCC ID: 2ASFFACO019

DATE: 2/27/2019

MID CHANNEL RESULTS
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REPORT NO: 12672932-E1V3 DATE: 2/27/2019
FCC ID: 2ASFFACO019

RADIATED EMISSIONS

Frequency Meter Det AF AT0067 Amp/Cbl/FI DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuVv/m) dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
*2.873 28.59 PK2 325 -13.7 0 47.39 - - 74 -26.61 270 109 H
*2.875 19.37 MAv1 325 -13.7 2.03 40.2 54 -13.8 - - 270 109 H
*2.895 32.34 PK2 32.6 -13.6 0 51.34 - - 74 -22.66 14 104 \
*2.894 21.18 MAv1 32.6 -13.7 2.03 42.11 54 -11.89 - - 14 104 \
*4.879 54.02 PK2 34 -31.4 0 56.62 - - 74 -17.38 173 133 H
*4.88 44.39 MAv1 34 -31.4 2.03 49.02 54 -4.98 - - 173 133 H
*17.867 30.46 PK2 40.7 -18.3 0 52.86 - - 74 -21.14 14 389 H
*17.865 20.98 MAv1 40.7 -18.2 2.03 45.51 54 -8.49 - - 14 389 H
*4.88 50.56 PK2 34 -31.4 0 53.16 - - 74 -20.84 92 242 \
*4.88 42.61 MAv1 34 -31.4 2.03 47.24 54 -6.76 - - 92 242 \
*17.985 30.63 PK2 40.7 -17.9 0 53.43 - - 74 -20.57 287 201 \
*17.984 21.06 MAv1 40.7 -17.9 2.03 45.89 54 -8.11 - - 287 201 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12672932-E1V3 DATE: 2/27/2019
FCC ID: 2ASFFACO019

HIGH CHANNEL RESULTS
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REPORT NO: 12672932-E1V3 DATE: 2/27/2019
FCC ID: 2ASFFACO019

RADIATED EMISSIONS

Frequency Meter Det AF AT0067 Amp/Cbl/FI DC Corr Corrected Avg Limit Margin Peak Limit PK Margin Azimuth Height Polarity
(GHz) Reading (dB/m) tr/Pad (dB) (dB) Reading (dBuVv/m) dB) (dBuVv/m) (dB) (Degs) (cm)
(dBuv) (dBuVv/m)
*2.815 41.8 PK2 325 -255 0 48.8 - - 74 -25.2 135 181 H
*2.816 31.54 MAv1 325 -25.5 2.03 40.57 54 -13.43 - - 135 181 H
*2.859 42.02 PK2 325 -25.4 0 49.12 - - 74 -24.88 340 217 \
*2.858 32.66 MAv1 325 -25.4 2.03 41.79 54 -12.21 - - 340 217 \
*4.959 52.59 PK2 34 -30.4 0 56.19 - - 74 -17.81 218 105 H
*4.96 44.51 MAv1 34 -30.4 2.03 50.14 54 -3.86 - - 218 105 H
*17.949 30.33 PK2 40.7 -18.4 0 52.63 - - 74 -21.37 125 246 H
*17.952 21.25 MAv1 40.7 -18.4 2.03 45.58 54 -8.42 - - 125 246 H
*4.96 49.53 PK2 34 -30.4 0 53.13 - - 74 -20.87 271 207 \
*4.96 40.7 MAv1 34 -30.4 2.03 46.33 54 -7.67 - - 271 207 \
*17.982 30.81 PK2 40.7 -18 0 53.51 - - 74 -20.49 281 266 \
*17.979 20.88 MAv1 40.7 -18 2.03 45.61 54 -8.39 - - 281 266 \

* - indicates frequency in CFR47 Pt 15 / IC RSS-Restricted Band
PK2 - KDB558074 Method: Maximum Peak
MAv1 - KDB558074 Option 1 Maximum RMS Average
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REPORT NO: 12672932-E1V3
FCC ID: 2ASFFACO019

DATE: 2/27/2019

9.3.

WORST CASE BELOW 30MHz

SPURIOUS EMISSIONS BELOW 30 MHz (WORST-CASE CONFIGURATION)

9 Feb 5 18:38: 18

13

UL Fremant - Chamber K 281

RF Emissions
Project Number:12672932
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50 \71\; St A ] [ : &
Fabe o s
5)5E01 1 1 iG] Slz]
Frequency (MHz)
Rarge (MHz) REU/VEN Ref/Atin  Det/fvg Mode Sueep Pts  #5wps/Mode Position Rarge (MHz) RELVEL Ref/Bttn  Det/fvg Mode Sueep Pts  #5upaMode  Pasition
1: BA9- .15 TH 8 58174 PERK/Pur fuglRM5) B e (Auto HEXH B-3Hdegs i
2:.15-.43 Tk (- a7/e L o MR Xfdegs T-1.766 18k(-3c8)/38  EB7/8 PEAK/T RAvg(RMS)  Auto 16k HiXH B-Yedegs
B8 wios 81 78538 IBC B/ BB PR GrgBS Auto T W =

FCC 15.289 Bslow 3BMHz .TST

Rev 9.5 11 Jon 26819

ANTENNA- TWO ORIENTATIONS FACE ON/FACE OFF

Below 30MHz Data

Marker Frequency Meter Det Loop Cables w/ Dist Corrected Peak Margin Avg Limit Margin Azimuth
(MHz) Reading Antenna PRE0186650 Corr Reading Limit (dB) (dBuVv/m) (dB) (Degs)
(dBuV) (ACF) 300m (dBuVolts) (dBuVv/m)
1 .01213 21.38 Pk 60 -31.8 -80 -30.42 65.91 -96.33 45.91 -76.33 0-360
2 .01614 22.56 Pk 59.5 -319 -80 -29.84 63.43 -93.27 43.43 -73.27 0-360
4 .01214 22.05 Pk 60 -31.8 -80 -29.75 65.9 -95.65 45.9 -75.65 0-360
5 .01615 21.46 Pk 59.5 -319 -80 -30.94 63.42 -94.36 43.42 -74.36 0-360
Marker Frequency Meter Det Loop Cables w/ Dist Corr Corrected QP Limit Margin Azimuth
(MHz) Reading Antenna PRE0186650 30m (dB) Reading (dBuV/m) (dB) (Degs)
(dBuV) (ACF) 40Log (dBuVolts)
3 .86472 19.68 Pk 56.3 -32.1 -40 3.88 28.88 -25 0-360
6 .86176 20.46 Pk 56.3 -32.1 -40 4.66 28.91 -24.25 0-360

Pk - Peak detector
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REPORT NO: 12672932-E1V3
FCC ID: 2ASFFACO019

DATE: 2/27/2019

9.4.

WORST CASE BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION)
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VERTICAL
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REPORT NO: 12672932-E1V3 DATE: 2/27/2019
FCC ID: 2ASFFACO019

Below 1GHz Data

Marker Frequency Meter Det AF Amp Cbl (dB) Corrected QPk Limit Margin Azimuth Height Polarity
(MHz) Reading PRE0181575 Reading (dBuV/m) (dB) (Degs) (cm)
(dBuv) (dB/m) (dBuV/m)

1 106.1372 38.43 Pk 17.9 -30.9 25.43 43.52 -18.09 0-360 101 V
2 * 115.0645 39.62 Pk 19.3 -30.9 28.02 43.52 -15.5 0-360 101 V
3 *116.2548 39.55 Pk 19.4 -30.9 28.05 43.52 -15.47 0-360 101 \
4 705.3657 36.24 Pk 26.2 -28.8 33.64 46.02 -12.38 0-360 198 H
5 707.466 37.21 Pk 26.2 -28.8 34.61 46.02 -11.41 0-360 198 H

713.045 21.37 Qp 26.3 -28.9 18.77 46.02 -27.25 125 229 \
6 713.1667 31.27 Pk 26.3 -28.9 28.67 46.02 -17.35 0-360 101 \

Pk - Peak detector
Qp - Quasi-Peak detector
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REPORT NO: 12672932-E1V3 DATE: 2/27/2019
FCC ID: 2ASFFACO019

9.5. WORST CASE 18-26 GHz

SPURIOUS EMISSIONS 18-26 GHz (WORST-CASE CONFIGURATION)

18EUL EMC 2019 Jon 38 14:36: 38
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REPORT NO: 12672932-E1V3 DATE: 2/27/2019
FCC ID: 2ASFFACO019

18 — 26GHz DATA

Marker Frequency Meter Det T448 AF (dB/m) Amp/Cbl (dB) Dist Corr (dB) Corrected Avg Limit Margin Peak Limit PK Margin
(GHz) Reading Reading (dBuV/m) (dB) (dBuv/m) (dB)
(dBuv) (dBuVolts)
1 18.06 72.13 Pk 324 -59.9 -9.5 35.13 54 -18.87 74 -38.87
2 21.239 70.09 Pk 33.1 -56.8 -9.5 36.89 54 -17.11 74 -37.11
3 25.921 68.79 Pk 34.7 -55.1 -9.5 38.89 54 -15.11 74 -35.11
4 18.085 71.57 Pk 323 -60 -9.5 34.37 54 -19.63 74 -39.63
5 21.176 68 Pk 33.2 -56.5 -9.5 35.2 54 -18.8 74 -38.8
6 25.889 67.12 Pk 34.7 -55.3 -9.5 37.02 54 -16.98 74 -36.98

Pk - Peak detector
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