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Remarks: This document is issued by the Company subject to its General Conditions of Service printed overleaf, available on request or
accessible at http://www.sgs.com//en/Terms-and-Conditions.aspx. And for electronic format documents, subject to Terms and Conditions for
Electronic Documents at http://mwww.sgs.com/en/Terms-and-Conditions/terms-e-document.aspx.

Attention is drawn to the limitation of liability, indemnification and jurisdiction issues defined therein. Any holder of this document is advised that
information contained hereon reflects the Company’s findings at the time of its intervention only and within the limits of Client’s instructions, if
any. The Company’s sole responsibility is to its Client and this document does not exonerate parties to a transaction from exercising all their
rights and obligations under the transaction documents. This document cannot be reproduced except in full, without prior written approval of the
Company. Any unauthorized alteration, forgery or falsification of the content or appearance of this document is unlawful and offenders may be
prosecuted to the fullest extent of the law. Unless otherwise stated the results shown in this test report refer only to the sample(s) tested and
such sample(s) are retained for a maximum of 30 days only.
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1 General Information

1.1 Client Information

Name:
Address:
City, State, Zip, Country:

1.2 Test Laboratory

Name:
Address:
City, State, Zip, Country:

Accrediting Body:
Type of lab:
Certificate Number:

Comma.ai, inc.
3900 Harney St.
San Diego, CA92110, USA

SGS North America, Inc.
12310 World Trade Drive, Suite 106/107
San Diego, CA 92128, USA

A2LA
Testing Laboratory
1935.01

1.3 General Information of EUT

Type of Product:
Model Number:
Serial Number:
Module Models:

Frequency Ranges:

Antenna Gain:

Max Conducted Output Power:

2.4/5 GHz WiFi module
LightningHard SOM
N/A

N/A

2412 — 2462 MHz (WLAN 2.4GHz)

5180 — 5240 MHz (WLAN 5GHz U-NII-1)
5260 — 5320 MHz (WLAN 5GHz U-NII-2A)
5500 — 5700 MHz (WLAN 5GHz U-NII-2C)
5745 — 5825 MHz (WLAN 5GHz U-NII-3)
PCB Omnidirectional Antenna (TE 2344654-7)
peak gain 2.4GHz:1.5dBi*

peak gain 5GHz: 5.7 dBi*

WLAN 2.4GHz, 802.11b NOHT: 8.93 dBm
WLAN 2.4GHz, 802.11b CCK: 10.02 dBm
WLAN 2.4GHz, 802.119: 12.48 dBm
WLAN 2.4GHz, 802.11n20: 12.34 dBm
WLAN 2.4GHz, 802.11n40: 11.17 dBm
WLAN 5GHz U-NII-1: 17.29 dBm

WLAN 5GHz U-NII-2A: 17.15 dBm

WLAN 5GHz U-NII-2C: 16.56 dBm

WLAN 5GHz U-NII-3: 13.01 dBm

*Data was not measured by SGS laboratory and therefore SGS is not responsible for accuracy. Data
obtained via customer, specification sheet, previous filing or other.

1.4 Operating Modes and Conditions
Maximum power levels were utilized for all calculations. Simultaneous transmission is not possible.

SGS North America Inc. | Connectivity & Products 620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024 t (770) 570-1800 WWW.SgS.com
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2 RF Exposure

2.1 Test Results

Test Result
Compliant

Test Description

Product Specific Standard

RF Exposure FCC Part 1.1310

2.2 Test Method
The formula below calculates power density.

EIRP
ATIR?

S = — S =
Or

Where;

S = Power density (mW/cm”"2)

P = Maximum sourced based average power delivered to antenna port (mW)

G = Maximum power gain of the antenna in the direction of interest relative to an isotropic radiator (dBi)
(numerical value)

R = Distance between by-stander and antenna (cm)

EIRP = Equivalent (or effective) isotropically radiated power

2.3 Limits

The table below shows the limits applicable for equipment subject to FCC 815.247 and §2.1091.

SGS North America Inc.

Limits for General Population/Uncontrolled Exposure

Frequency | Electric field | Magnetic field Power Averaging
Range strength strength Density Time
(MH2) (V/m) (A/m) (mW/cm?) | (Minutes)

0.3-1.34 614 20.4 *(100) 30
1.34 - 30 824/t 26.97 *(180/12) 30

30 - 300 27.5 33.62 0.2 30
300 - 1500 / / /1500 30
1500 — 100,000 / / 1.0 30

f = frequency in MHz
* = Plane-wave equivalent power density

Connectivity & Products

620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024

t (770) 570-1800

WWW.Sgs.com

Member of the SGS Group (SGS SA)
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2.4 Single transmission RF Exposure Levels (mW/cm?)
2.4 GHz band, IEEE 802.11b NOHT mode
. Tune up Evaluation Power .
Ilz\/rleHcl Antenna Gain conducted power Distance | Density MrE\IIEWL'r;nZ't
(MHz) @Bi)  |numerical | _(@Bm) | (mwW) | (cm) | (mwicm? |MW/em?)
2437 15 1.41 8.93 7.82 20 0.002 1
2.4 GHz band, IEEE 802.11b CCK mode
. Tune up Evaluation Power .
Ilz\/rleHcl Antenna Gain conducted power Distance | Density MnI?\I/Eler;nzlt
(il5ks) @Bi)  |numerical | _(@Bm) | (mw) | (cm) | (mwicm? |MW/em?)
2437 15 1.41 10.02 10.05 20 0.003 1
2.4 GHz band, IEEE 802.11g mode
. Tune up Evaluation Power A
Ilz\/rleH(i Antenna Gain conducted power Distance | Density Mnli’\I/Eler;nzlt
(il5ks) @Bi)  |numerical | _(@Bm) | (mw) | (cm) | (mwicm? |MW/em?)
2462 15 1.41 12.48 17.70 20 0.005 1
2.4 GHz band, IEEE 802.11n20 mode
. Tune up Evaluation Power A
Ilz\/rleH(i Antenna Gain conducted power Distance | Density Mnli’\I/Eler;nzlt
Gil5es) @Bi)  |numerical | _(@Bm) | (mw) | (cm) | (mwicm? |MW/em?)
2462 15 1.41 12.34 17.14 20 0.005 1
2.4 GHz band, IEEE 802.11n40 mode
. Tune up Evaluation Power A
'Iz\/rlquz PUIEMAE L conducted power Distance Density MnTVEWL'r:]nZ't
(il5Fs) @Bi)  |numerical | _(@Bm) | (mw) | (cm) | (mwicm? |MW/em?)
2452 15 1.41 11.17 13.09 20 0.004 1

SGS North America Inc.

Connectivity & Products

620 Old Peachtree Road NW, Suite 100, Suwanee, GA 30024
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5 GHz band, UNII1 band
. Tune up Evaluation Power .
(Ilz\/rleHc;) Antenna Gain conducted power Distance | Density 'zArTI?\I/EV/I(_:IrrT?ZI;
(dBi) numerical (dBm) (mW) (cm) (mW/cm?)
5240 5.7 3.72 17.29 53.58 20 0.040 1
5 GHz band, UNII2A band
. Tune up Evaluation Power .
(Ilz\/rleHc;) Antenna Gain conducted power Distance | Density Qﬂrrl?VEV/I;:Ir;anI;
(dBi) numerical (dBm) (mW) (cm) (mW/cm?2)
5280 5.7 3.72 17.15 51.88 20 0.038 1
5 GHz band, UNII2C band
. Tune up Evaluation| Power A
(IIZ\/rIeH(l) Antenna Gain conducted power Distance | Density QArE\I/EV/IEIrrT?;;
(dBi) numerical (dBm) (mW) (cm) (mW/cm?2)
5600 5.7 3.72 16.56 45.29 20 0.033 1
5 GHz band, UNII3 band
. Tune up Evaluation| Power A
(Ilz\/rleHi) Antenna Gain conducted power Distance | Density IzArE\I/EWIE'r:?Z';
(dBi) numerical (dBm) (mW) (cm) (mW/cm?)
5795 5.7 3.72 13.01 20.00 20 0.015 1

2.5
N/A

SGS North America Inc.

Connectivity & Products

Simultaneous Conditions
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WWW.SgS.com

Member of the SGS Group (SGS SA)




Test Report Number: 208726-3 Rev:2
Comma.ai, inc. / LightningHard SOM
Page: 7 of 7

3 Revision History

Revision Description of changes Revision Date
- ———————TESS——.......

0 Initial release May 15, 2024

1 Removed 2.1093 from cover page and corrected 5720 MHz to 5700 June 14, 2024
MHz in chapter 1.3

2 Corrected the max. antenna gain for 2.4 GHz to 1.5 dBi June 20, 2024
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