National Technical Systems Canada Inc.
’ 1490-D, Nobel
Boucherville, QC

J4B 5H3, Canada

\V « V Phone: 450-868-0360
www.nts-canada.ca

EMC/EMI Test Report
Tested Product:

4K2USB3

representative of HD2USB3

Test Report TR-0599498 R3

Prepared for: Inogeni
979 Av. De Bourgeois #530
Quebec, QC
G1W 2K7, Canada

Prepared by:
Xavier Couste, P. Eng' DESS EMC . Digitally signed by Xavier COUSTE
EMC Lab Manager Xavier COUST Date: 2023.08.25 13:06:11 -04'00"

CONFIDENTIAL

Results presented in this report relate only to the items tested. This report supersedes all previous revisions. This
report is not to be copied except in its entirely without the consent of the person signing this report. National
Technical Systems Canada Inc. is accredited ISO/IEC 17025: 2005 testing laboratory by the American Association
for Laboratory Accreditation (A2LA), certificate number 214.48. |ACCREDITED|

CERT #214.48




Client: Inogeni Tested Product: 4K2USB3

REVISION HISTORY

Revision Description Date
0 Initial Release 2021-12-09
1 EUT’s name modification 2022-05-16
2 Declaration of manufacturer added (4K2USB3 is representative of HD2USB3) 2022-09-09
3 Updated ICES-003 standard 2023-08-25

;""'Ia NTS @ Test Report TR-0599498_R3 Page 2/58

w“t‘V

LABORATOIRE D'ESSais

F-032 Rev 66




Client: Inogeni

Tested Product: 4K2USB3

TABLE OF CONTENTS

1 INTRODUGCTION ..tttteiittite ettt ett et e e ettt e e e st et e e e ssbe e e e e sstaeeeessteeeeeasteeaeeasteeeeeastaeeeeastaeeeeasteeaeeanteeaesanseeeeannsns 7
2 F O @ N D 1Y T TP RR 7
3 PROJECT DATES ...ttt ettt ettt s e e e e et e e e ettt e e e e s bt e e e ss b bt e e e aste e e e e aste e e e e astaeeeaastaeeeeastaeeeeantaeaesnnteeeeanees 8
4 DESCRIPTION OF EQUIPMENT UNDER TEST ...iciictiiieiiiiiee ettt sttt ettt s st e e e staa e e e sntaaa e s sntaeaesnnnaeaeenens 9
4.1 L PP 9
4.2 S0 o] oJe T ol <o U 1T o101 1] o | NP PO P PP PP PPPPRPRPUPPPPTN 11
4.3 L ST (U o I = Vo | =T o P PPPPPPPPNt 12
4.4 [[oTe (o) @ o =T =14 (o] O O TP TP PT R PUPPPP 13
4.5 =31 pTeTo o) WY, (o] o] (o] 110 To I O ST P TP ST PUPPPP 13

5 PERFORMANCE CRITERIA ...ttt ettt ettt e e et e e e sttt e e e snta e e e e anta e e e e anteeeeeanbaeeeeanbeeeeesnneeeeeans 14
6 CALCULATION OF THE COMPLIANCE MARGIN ... 15
7 MEASUREMENT UNCERTAINTIES ..ottt ittt ettt et e e sntae e e s st e e s snttee e e snbaeeessntaeeeesnsneeeeans 15
8 ENGINEERING COMMENTS ... ittt e e et e s e e et e e e ta e e e e e et eeatan e s eeeeeessstanaeeeaaeenes 16
8.1 Modifications incorporated iN the EUT .........ueiiiiiiic et 16
8.2 Deviations from the standards and/or laboratory teStS ProCeAUIE............uuveveeerreeiiiieeeeerereeeeerereeeeeeeeererene 16

9 TEST SUMMARY ..ottt ettt ettt e e e ettt e e e e et et e taa et e eeeeeeaa bt aaeaeeeeetan e aeaeseessasannseeeeeesastnnnaaaanarenes 17
10 EMISSIONS TESTS ...oiiiiiiiiie ittt ittt e ettt ettt e e sttt e e ettt eesas b et e e s anste e e e an s beeeaansbeeeaansbeeeeansbeeeeansbeeeeenseaeaeennees 18
O I8 R = o = 1 (=0 [ =t 11T [ o LSS 18
00 O =1 0= 1SR 18
00 7 =1 =T U o = o | SRR 19
L10.1.3  TSE RESUIS .ttt e e ettt e e e e e s ettt eeeeeeeaaaneeteeeeeaeeeaanestaeeeeeeeeanntnnnneaeaeeen 20
O S S 5 - | - PSP PSPPPPPPPPPPN 21
00200 0 T =1 1Y = o T SRR 25

11 L YL\ I =53 I8 T USSP 26
11.1 Electrostatic Discharge IMmUNILY ... 26
5 O O =1 D=1 - 1SR 26

O I =T Lo U] o] 0= | TP 27
0 O T =1 LU SRR 28
N S IS D - | v R TP P P PP PPPPPPPPPPPPPPPPPPR 29
5 O T =21 1Y = g o T PR 31
11.2 Radiated Electromagnetic Field IMMUNILY .........oooiiiiiiii et 32
0 R =2 A B T = 1| PP PTT TP 32
2 =2 ) =To [N o] 4= o | SO UTT TP PPPPT 34

0 2 T =1 -1 SRR 35
R 1S A 5 - | - PSPPSRt 36
O T =T /= 1 T To I TP EP PSR 39
11.3  Electrical Fast TranSient IMMUNILY ........coooooiii e e et e e e e e s ssbbbe e e e e e e s e s sanneeeeeas 40
O T A =T B = - LTRSS 40
RS 0 =2 ) =To [T o] 4= o | PP PTR TP PPPPT 41
T11.3.3 TS RESUIS ..ttt e e oo ettt et e e e e e s e abbbe et e e e e e e e nbbbe e e e e e e e e aanbbbneeaaaaeean 41
f)ti'd NTS CEﬁ\' Test Report TR-0599498_R3 Page 3/58

quV

LABORATOIRE D =ssais

F-032 Rev 66



Client: Inogeni Tested Product: 4K2USB3

N 1T B I - | - PP P PP PPPPPPPPPPPPPPPPIR 42
O T T =T V= 1 T To SO OTPRR 43
11.4 Conducted DiSturbDanCeS IMIMUNILY ........uuieiiiiiieee ittt ettt e et e e e s sbe e e e e sabreeeeabneeeeanes 44
O O =T = - L TSP RP TP 44
0 S = Y = [ U] o 1 = | SRR 45
L11.4.3  TESE RESUIS ..eeeiiiiiiiiiiieieiteee ettt eeteee et teteeeteeeeetesseesessaesssessssssssasssasasesssssssssssssasssssssssssssssnssnnsnsennsnnnnnnnnns 45
R 1T A DT | - PRSP 46
N T 1= 1Y/ =1 o To T P PPPPPPPPPPRt 49
11.5 Power Frequency Magnetic Field IMMUNILY ........oooviiiiiiiiiiiicce e e e e e e anaeaee s 50
L11.5.1  TESE DEIAIIS ...vevieitiiieiiitiieteteteteteeetetete et teeeeeeeeesessaesesssssasassssssssasasssasssssssssssssssassssssssssssssssssnnsnssnnnnnnsnrnnes 50
11.5.2 TSt EQUIPIMIENL.....eeeiieeiiiieieieeeeeeeeeeeeeteteeeeeeeeeeeeeeeeeseaesssesessssssssasssassssssssssssssssssssssssssssssssssnnsnnnnnnnnnnnnnnns 51
L11.5.3 TESE RESUILS ...ttt e oo e oottt e e e e e e e ab e e e et e e e e e s abb b e e e e e e e e e sannbbbneeaeaeaeas 51
R [T D - | v RO PP P PP PPPPPPPPPPPPPPPPPIR 52
L1155 TESEIMELNOA ... ...ttt e oottt e e e e e e ab et e et e e e e e e s nb b be e e e e e e e e sannbnbneeaeaeaeas 53

TABLE OF APPENDICES

APPENDIX A RADIATED EMISSIONS ...ttt ettt e e e e s e e e e e s e s nn e e e e e e e e aaes 54

S =
£ %a NTS CENI Test Report TR-0599498_R3 Page 4/ 58

quV -

LABORATOIRE D =ssais

F-032 Rev 66



Client: Inogeni Tested Product: 4K2USB3

LIST OF TABLES

Table 1: Example of Conducted Emissions Margin CalCulation..............cccuuiiiieeeiiiiiiiiiee e e e e ssirrre e e e e 15
Table 2: Example of Radiated Emissions Margin CalCulation .............c.coociuuiiriieeeiiiiiiiieee e st e e e e srrrrneee e e 15
Table 3: MeasUremMENt UNCEIAINTIES. .........uiii ittt eee ettt e st e st e e e s tb e e s tbe e e e saabeeeesasbaeeesanbeeeesanseeeessnnneeens 15
TaADIE 42 TESE SUMIMANY ....eeeiii ittt ettt e et et e e s b ettt oo ket et e 4k e e et e 4a bbb et eoa bbbt e e ok b et e e s kb et e e s bbb e e e s nbreeesannneee s 17
Table 5: Radiated EmMISSioNs — TeSt EQUIPIMENT ........oiiiiiiiiieiiii et 19
Table 6: Radiated Emissions — Test Results — FCC Part 15 Subpart B/ ICES-003 Class A .......coocovveiiiieeeniiineen, 20
Table 7: Radiated Emissions — Test Results — EN 55032 ClaSS A ....cooiiiiiiiiiiee ettt eee e srnaeeee e 20
Table 8: Radiated Emissions — Lowest Margin according to FCC Part 15 Subpart B / ICES-003...........ccccevvvieeen. 22
Table 9: Radiated Emissions — Lowest Margin according to EN55032 ..., 22
Table 10: ESD — TeSt EQUIPMENT ... 27
Table 11: ESD — Test Results — IndireCt DISCharges ........ccoooe i, 28
Table 12: ESD — Test Results — DireCt DISCharges.........ccoooe i, 28
Table 13: Radiated EM Field — Test EQUIPMENT.........cooii e, 34
Table 14: Radiated EM Field — TESt RESUILS ......coii ittt e e r e e e e st e e e e e e s s s nntnneeeeaeeeeas 35
Table 15: EFT — TS EQUIPMENT........eiiiiiiiie ittt ettt ettt e st et e st e et e skt et e e s kbt e e s bbb e e e snbeeeessnnneee s 41
TaDIE 16: EFT — TOSE RESUIIS .. .ueiieiiiie ettt e e e e e e e ettt et e eeeesa st et e eeeeeeesanteteeeeeeeeesnnntnneneeaaeaeas 41
Table 17: Conducted Disturbances — TeSt EQUIPMENT........cooiiiiiiiiii et 45
Table 18: Conducted Disturbances — Test ReSUItS — EM CIaMP ........ooiiiiiiiiiiiiiieiiiiece et 45
Table 19: Magnetic Field — TeSt EQUIDMENT ..., 51
Table 20: Magnetic Field — TEStRESUIS ... 51

LIST OF CAPTURES

(O T 10U LI I O 1= o ST 1T SRS 13

LIST OF FIGURES

Figure 1: EUT Setup Diagram ......ccooiiiiiie e 12
Figure 2: Magnetic Field — Position of INAUCLION COll ........coiiiiiiiiiie e 53

5% =
T NTS CEM Test Report TR-0599498_R3 Page 5/58

quV -

LABORATOIRE D =ssais

F-032 Rev 66



Client: Inogeni Tested Product: 4K2USB3

LIST OF PHOTOS

o 110 ] (o T T = OO PRSP PP RPN 9
o 0 T0] (o T2 = U I OO PP PPP PRI 10
(S aTo1 (O TRSTN] o] ool gl <o [ o] g [=T 0| dRell =T o] o] o SRR 11
Photo 4: Support Equipment — HDMI Pattern GENEIALON ........coouuriieiiiiiie ittt 11
Photo 5: Radiated EMISSIONS — TEST SEIUPD ...eeeiuutiiieiiiiiee ittt ettt ettt s et e e s et e e s e nb et e e e nbre e e e annnes 23
Photo 6: Radiated Emissions — Test Setup 30MHZ-LGHZ ........cuuiiiiiiiie e 23
Photo 7: Radiated EmIsSions — TeSt SetUP 1GHZ-2GHZ ........coouiiiiiiiiie e 24
Photo 8: Radiated EMiSSIONS — SUPPOIT EQUIPIMENT .....ceiiiiiiieiiiiiee ittt ettt bbb e e e 24
PhoOt0 9: ESD — TeSE SEUUP ooiieiii e 29
Photo 10: ESD — Location of Discharge PointS #1 ... 29
Photo 11: ESD — Location of Discharge PoINtS #2..........cooviiiiiiii 30
Photo 12: ESD — Location of Discharge PointS #3 ... 30
Photo 13: ESD — Location of Discharge PoINtS #4 ... 31
Photo 14: Radiated EM Field — TESt SEIUP — FIONT .. ...eiiiiiiii e 36
Photo 15: Radiated EM Field — TeSt SEtUP — RIGNT ......eiiiiiii e 36
Photo 16: Radiated EM Field — TESt SEIUP — REAI ... .ueiiiiiiiie ittt 37
Photo 17: Radiated EM Field — TESt SEIUP — LeTt. ..o 37
Photo 18: Radiated EM Field — TESE SEIUP — TOP .eeeiurriieiiiiiie ittt ettt sttt st e s e e e e e nbe e e e s e 38
Photo 19: Radiated EM Field — Test setup — BOMOM ......ccoooiiiiiiii e, 38
Photo 20: Radiated EM Field — Test setup — >3GHZ ......cccoooiiiiiiii 39
Photo 21: EFT — TSt SEUUD et e i, 42
Photo 22: EFT — Test Setup — Capacitive Clamp —USB Cable.........ccccoooiiii 42
Photo 23: EFT — Test Setup — Capacitive Clamp —HDMI Cable...........ccccooiiii 43
Photo 24: Conducted DiStUrbDanCes — TESE SEIUPD ...eiureiiiiiiiiie ittt abe e e e eeees 48
Photo 25: Conducted Disturbances — Test Setup — CDN — USB Cable ... 48
Photo 26: Conducted Disturbances — Test Setup — EM Clamp — HDMI Cable...........cccccooiiiiniiineece, 49
Photo 27: Magnetic Field — Test Setup — POSIHION H#1 ......ocuuiiiiiiiiie et 52
Photo 28: Magnetic Field — TesSt Setup — POSITION #2 ......ocuuiiiiiiiiie et 52
Photo 29: Magnetic Field — Test Setup — POSItION #3 .....cooooiiiiii 53

LIST OF GRAPHS

Graph 1: Radiated EMISSIONS SOMHZ-LGHZ ........ooiiiiiiiii ettt et e e e 21
Graph 2: Radiated EMISSIONS LG HZ-2GHZ ......cocuuiiiiiiiiii ettt ettt e e s bae e e e 21
Graph 3: Conducted Disturbances — Voltage Level — EM Clamp — USB Cable ...........cccccovvvieeiiiiciiiiene e, 46
Graph 4: Conducted Disturbances — Current Measurements — EM Clamp — USB Cable ............ccccooiiiiiiiecenn, 46
Graph 5: Conducted Disturbances — Voltage Level — EM Clamp — HDMI Cable..........cccccovieeeiiiiciiiieeee e, 47
Graph 6: Conducted Disturbances — Current Measurements — EM Clamp — HDMI Cable ...........ccccccceeiiiniiiinneen. 47

5% =
T NTS CEM Test Report TR-0599498_R3 Page 6/ 58

quV -

LABORATOIRE D =ssais

F-032 Rev 66



Client: Inogeni Tested Product: 4K2USB3

1 INTRODUCTION

This test report describes EMC tests on the product 4K2USB3:
e in compliance with electromagnetic compatibility directive 2014/30/EU as part of the
requirements leading to the CE marking
e in compliance with FCC part 15 subpart B
e in compliance with ICES-003

The essential requirements of the directive 2014/30/EU are covered by the following harmonized
standards:
e EN55032 (2015) A1l (2020) — Electromagnetic compatibility of multimedia equipment - Emission
requirements
e EN55035 (2017) A1l (2020) — Electromagnetic compatibility of multimedia equipment -
Immunity requirements

As per manufacturer declaration, there is no mechanical and electronical differences between 4K2USB3
and HD2USB3. HD2USB3 is a limited features edition of the 4K2USB3.

All qualification tests will be performed on 4K2USB3, which is considered a representative of HD2USB3
product.

2 ACRONYMS

EMC: ElectroMagnetic Compatibility
EUT: Equipment Under Test

S/N: Serial Number

N/A: Not Applicable / Not Available
NCR: No Calibration Required
VERIF: Internal Verification of Equipment Characteristics
AC: Alternating Current

DC: Direct Current

PSU: Power Supply Unit

AM: Amplitude Modulation

CDN: Coupling/Decoupling Network
EM Clamp: Electromagnetic Clamp
I/O: Inputs/Outputs

PE: Protective Earth

HCP: Horizontal Coupling Plane
VCP: Vertical Coupling Plane

ESD: Electrostatic Discharge

EFT: Electrical Fast Transient
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Client: Inogeni Tested Product: 4K2USB3

3 PROJECT DATES
RECEPTION DATE(S) 2021-12-06 (LABCEM#3287)
(Yyyy-mm-dd)
TESTS DATE(S) From 2021-12-06 to 2021-12-07 (LABCEM#3287)

(Yyyy-mm-dd)
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Client: Inogeni

Tested Product: 4K2USB3

4 DESCRIPTION OF EQUIPMENT UNDER TEST
4.1 EUT

TYPE: Toggle Switch for video streaming

PRODUCT NAME: 4K2USB3

MANUFACTURER: Inogeni

LABCEM NUMBER: LABCEM#3287

PART NUMBER: 4K2USB3

SERIAL NUMBER: 4KM131143

VOLTAGE RATING: USB Powered

EUT SIZE: Width = 8cm

Height = 2cm
Depth = 7cm

FIRMWARE: 8.39

HIGHEST INTERNAL

FREQUENCY: 333MHz

4K2USB3
«
Photo 1: EUT
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Client: Inogeni Tested Product: 4K2USB3

RN
4ARMVM131143 Tl

Photo 2: EUT — S/N
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Client: Inogeni Tested Product: 4K2USB3

4.2 Support Equipment

EUT was exercised with support equipment supplied by client.

Viasrshall Eleoctromnics
V-SG4K-HDY

L HOM Siigpval Gustvessiox

SRR ke

Photo 4: Support Equipment — HDMI Pattern Generator
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Client: Inogeni

Tested Product: 4K2USB3

4.3 EUT Setup Diagram
USB
120V/60Hz > H D M | | Powered
Laptop Pattern
Generator
A
USB Cable HDMI Cable
Unshielded Unshielded
>3m >3m
Inside the chamber
USB 3 V4K
EUT
4K2USB3
USB Powered
Figure 1: EUT Setup Diagram
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Client: Inogeni Tested Product: 4K2USB3

4.4 Mode of Operation

During the tests, the EUT forwards the data received from the HDMI Pattern Generator (HDMI, 4K30) to
the Laptop (USB, HD). The frame rate is set to 60Hz.

O INOSEN <
Lpdite  Wid:

' s ; (O || @inee
iy

Frer terfaaton  Advn Prrrmacs inrmaton
USS controller:

Wideo processor:

Video Device Resolition Feemat Frame Rate

Andio Engat Device At Qutput Device: Awdia Tnput | suel Uninue ideatifier
B US8 speed:
| 20 eyl ks Voterface (TOPSHOGET #1501 Spmakerr | Haadtonme (Ree bk i ) - UNS resabition:
. [
Comeratam verssac

Wogrm asien S0

\5ezo Infamztion
Wideo mput: R0 S .00

Rendered frame rate: 57,14

Capture 1: Client Software

4.5 Method of Monitoring

During the tests, the EUT was monitored by observing the picture and the Rendered Frame Rate on the
software.
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Client: Inogeni Tested Product: 4K2USB3

PERFORMANCE CRITERIA

During the tests, EUT shall operate normally, and the pattern displayed on the software has to be
updated smoothly, without cuts in the streaming. The Rendered Frame Rate has to be higher than 30
frames per second.

The performance criteria for the evaluation of the immunity test results are defined by EN55035 standard
(Electromagnetic compatibility of multimedia equipment — Immunity requirements).

Performance criterion A: The equipment shall continue to operate as intended without operator
intervention. No degradation of performance, loss of function or change of operating state is allowed
below a performance level specified by the manufacturer when the equipment is used as intended. The
performance level may be replaced by a permissible loss of performance. If the minimum performance
level or the permissible performance loss is not specified by the manufacturer, then either of these may
be derived from the product description and documentation, and by what the user may reasonably
expect from the equipment if used as intended.

Performance criterion B: During the application of the disturbance, degradation of performance is
allowed. However, no unintended change of actual operating state or stored data is allowed to persist
after the test.

After the test, the equipment shall continue to operate as intended without operator intervention; no
degradation of performance or loss of function is allowed, below a performance level specified by the
manufacturer, when the equipment is used as intended. The performance level may be replaced by a
permissible loss of performance.

If the minimum performance level (or the permissible performance loss), or recovery time, is not
specified by the manufacturer, then either of these may be derived from the product description and
documentation, and by what the user may reasonably expect from the equipment if used as intended.

Performance criterion C: Loss of function is allowed, provided the function is self-recoverable, or can be
restored by the operation of the controls by the user in accordance with the manufacturer’s instructions.
A reboot or re-start operation is allowed. Information stored in non-volatile memory, or protected by a
battery backup, shall not be lost.

4)’.'4
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Client: Inogeni Tested Product: 4K2USB3

6 CALCULATION OF THE COMPLIANCE MARGIN
Conducted Emission Level (dBuV) = Value Reading at the EMI receiver (dBuV) + Correction Factor (dB)
Correction Factor (dB) = LISN Attenuation (dB) + Cable Loss (dB) — Amplifier Gain (dB) +

Attenuator (dB)

Margin (dB) = Conducted Emission Level (dBuV) — Limit Value (dBuV)

Table 1: Example of Conducted Emissions Margin Calculation

Radiated Emission Level (dBuV/m) = | Value reading at the EMI receiver (dBuV) + Antenna Factor (dB/m) +
Correction Factor (dB)

Correction Factor (dB) = Cable Loss (dB) — Amplifier Gain (dB) + Attenuator (dB)
Margin (dB) = Radiated Emission Level (dBuV/m) — Limit Value (dBuV/m)

Table 2: Example of Radiated Emissions Margin Calculation

7 MEASUREMENT UNCERTAINTIES

All measurements under compliance testing, involve certain levels of uncertainties based on test
equipment and facilities. The measurement uncertainties of National Technical Systems Canada Inc.
(ULas) were calculated according to CISPR16-4-2 standard and were lower than the maximum allowed
by the standard (Uciser). Therefore, the measurement uncertainties need not to be considered for
compliance.

The following table presents uncertainty calculation for emission measurements as requested by ANSI
C63.4 (2014):

Test Expanded Uncertainty _With k=2 Coverage Factor
(95% Confidence Level)
Conducted Emissions with LISN (9kHz-150kHz) +3.77dB
Conducted Emissions with LISN (150kHz-30MHz) +3.33dB
Radiated Emissions (30MHz-1GHz) +5.87 dB
Radiated Emissions (1GHz-18GHz) +5.10dB

Table 3: Measurement Uncertainties

All other calculations of uncertainties evaluation are available upon request.
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Client: Inogeni Tested Product: 4K2USB3

8 ENGINEERING COMMENTS
8.1 Modifications incorporated in the EUT

No modification was performed on the EUT during testing.

8.2 Deviations from the standards and/or laboratory tests procedure

No deviation from standards and/or test laboratory procedure was performed during testing.
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Client: Inogeni

Tested Product: 4K2USB3

9 TEST SUMMARY

The following table lists all tests called by the harmonized standards indicated in the test report

introduction.

Minimum
Test Name Test Specifications R EMIENEE EUT Results
Standards P Criterion Serial Number
Required
Conducted Emissions
FCC part 15 (2020) subpart B Test NOT APPLICABLE. EUT powered from an USB cable.
Radiated Emissions Class A
FCC part 15 (2020) subpart B 30MHz-2GHz N/A 4KM131143 | Pass
Conducted Emissions Test NOT APPLICABLE. EUT powered from an USB cable
ICES-003 Issue 7 (2020) ' P :
Radiated Emissions Class A
ICES-003 Issue 7 (2020) 30MHz-2GHz NIA 4KM131143 Pass
Conducted Emissions
EN55032 (2015) A11 (2020) Test NOT APPLICABLE, EUT powered from an USB cable.
Radiated Emissions Class A
EN55032 (2015) A11 (2020) 30MHz-2GHz N/A 4KM131143 | Pass
Harmonic Current Emission Limits
IEC61000-3-2 (2018) Test NOT APPLICABLE. EUT powered from an USB cable.
Voltage Fluctuations and Flicker
Limitations Test NOT APPLICABLE. EUT powered from an USB cable.
IEC61000-3-3 (2013) Al (2017)
Electrostatic Discharge Immunity Contact: £4kV
IEC61000-4-2 (2008) Air: +2kV, +4kV, +8kV B 4KM131143 | Pass
80MHz-1000MHz: 3V/m
Radiated Electromagnetic Field Immunity | Discrete Frequencies, 3V/m
IEC61000-4-3 (2020) 1800MHz, 2600MHz A 4KM131143 Pass
3500MHz, 5000MHz
. . . Power: N/A
Electrical Fast Transient Immunity /O Ports: £0.5KV / 5kHz B 4KM131143 | Pass
IEC61000-4-4 (2012) T j
Communication Ports: N/A
Surge Immunity
IEC61000-4-5 (2014) Al (2017) Test NOT APPLICABLE. EUT powered from an USB cable.
EN61000-4-5 (2014) Al (2017)
Immunity to Conducted Disturbances, Power: N/A
Induced by Radio-Frequency Fields I/O Ports: 3V A 4KM131143 Pass
IEC61000-4-6 (2013) Communication Ports: N/A
Power Frequency Magnetic Field . .
Immunity g&:\gnuous Field: 1A/m / 50Hz & A AKM131143 Pass
IEC61000-4-8 (2009)
Voltage Dips, Short Interruptions and
Voltage Variation Immunity on AC Input Test NOT APPLICABLE. EUT powered from an USB cable.
IEC61000-4-11 (2004) Al (2017)
Table 4: Test Summary
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Client: Inogeni

Tested Product: 4K2USB3

10.1.1

EMISSIONS TESTS

10.1 Radiated Emissions

Test Details

REFERENCE
STANDARD

SPECIFICATIONS
Limit
Frequency Range

Measurement Distance
Installation

EUT
Identification
Voltage Input
TEST INFO
Test Date
(yyyy-mm-dd)
Temperature

°C (For Info Only)

Relative humidity
% (For Info Only)

Atmospheric pressure
kPa (For Info Only)

Operator
Client Witness

ANSI C63.4 (2014)
EN55032 (2015) A1l (2020)

FCC part 15 subpart B (2020) class A
ICES-003 Issue 7 (2020) class A
EN55032 (2015) Al11 (2020) class A

30MHz — 1GHz (EN55032 / FCC / ICES-003)
1GHz - 2GHz (EN55032 / FCC / ICES-003)

3m
Table-top equipment

4K2USB3
USB Powered

2021-12-06
23.8°C
21.4%
100.4kPa

Jean Cadotte
Denis Alain (Inogeni)
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Client: Inogeni

Tested Product: 4K2USB3

10.1.2 Test Equipment
Calibration Next
Manufacturer Description Model Serial No Cycle Calibration
(month) (y-m-d)
2022-09-04
issi i NSA
TDK Emission Anechoic 167061 5412 ” (NSA)
Chamber 2023-01-07
(SVSWR)
Sunol Sciences Antenna Positioning LABCEM
Corporation Tower TLT2 #0181 N.CR. N.CR.
Sunol Sciences Flush Mount Tumtable | FM2011vs/2022vs | - BCEM N.C.R. N.C.R.
Corporation #0182
Sunol Sciences LABCEM
Corporation System Controller SC110v 40183 N.C.R. N.C.R.
NEXIO Software BAT-EMC v3.21.0.22 N/A N/A N/A
Rohde&Schwarz EMI receiver ESW44 101905 12 2022-01-27
Schaffner Bilog antenna CBL6112D 22617 24 2023-06-28
TESEQ Horn antenna BHA9118 33053 24 2022-10-21
Amplical Amplifier 1IGHz-18GHz | AMP1G18-30-N/PSU 121212 12 2022-01-15
Table 5: Radiated Emissions — Test Equipment
4)’.'4 %
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Client: Inogeni

Tested Product: 4K2USB3

10.1.3 Test Results
F Quasi-Peak Limit Average Limit Peak Limit
requency extrapolated at 3m at 3m at 3m Results
(MHz)
(dBuV/m) (dBuV/m) (dBuV/m)
30-88 495 - -
88 — 216 54.0 - -
Pass
216 — 960 56.9 - -
960 — 1000 60.0 - -
1000 - 2000 - 60 80 Pass

The decision rule used to determine the test results is based on the limits stated in the test standard and the functional requirement provided

by the client.

Table 6: Radiated Emissions — Test Results — FCC Part 15 Subpart B / ICES-003 Class A

Frequenc Quasi-Peak Limit Average Limit Peak Limit
(l(\q/IHz) y extrapolated at 3m at 3m at 3m Results
(dBpV/m) (dBpV/m) (dBpV/m)
30 -230 50 - -
Pass
230 - 1000 57 - -
1000 - 2000 - 56 76 Pass
The decision rule used to determine the test results is based on the limits stated in the test standard and the functional requirement provided
by the client.
Table 7: Radiated Emissions — Test Results — EN 55032 Class A
Vs
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Client: Inogeni

Tested Product: 4K2USB3

10.1.4 Test Data

See APPENDIX A for data files.

0P0599498_EN55032_FCC-Bilog_#01
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Client: Inogeni

Tested Product: 4K2USB3

Frequency Detector Level Limit Bandwidth | Measurement Margin
(MHz) (dBuV/m) (dBuVv/m) (kHz) Time(s) (dB)
30-1000 .
Note 1 Quasi-Peak - - 120 15 -
1782.1 Average 34.865 60.00 1000 15 25.135

Note 1: No significant emission was noted

Table 8: Radiated Emissions — Lowest Margin according to FCC Part 15 Subpart B / ICES-003

Frequency Detector Level Limit Bandwidth | Measurement Margin

(MHz) (dBuV/m) (dBpV/m) (kHz) Time(s) (dB)

30-1000 .

Note 1 Quasi-Peak - - 120 15 -

1782.1 Average 34.865 56 1000 15 21.135
Note 1: No significant emission was noted

Table 9: Radiated Emissions — Lowest Margin according to EN55032
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Client: Inogeni Tested Product: 4K2USB3

Photo 5: Radiated Emissions — Test Setup

Photo 6: Radiated Emissions — Test Setup 30MHz-1GHz
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Client: Inogeni Tested Product: 4K2USB3

Photo 7: Radiated Emissions — Test Setup 1GHz-2GHz

Photo 8: Radiated Emissions — Support Equipment
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Client: Inogeni Tested Product: 4K2USB3

10.1.5 Test Method
Radiated emissions were performed using the procedures of the reference standard.

Once the configuration or mode of operation causing the highest emission level (worst case) was
determined, spectral previews were performed with the Peak detector in the frequency range specified
by the reference standard.

Frequencies where level was above the limit or within 10 dB of the limit were recorded. The level at
these frequencies was maximized and measured with the detector specified by the limit.
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Client: Inogeni

Tested Product: 4K2USB3

11 IMMUNITY TESTS
11.1 Electrostatic Discharge Immunity

11.1.1 Test Details

REFERENCE
STANDARD

SPECIFICATIONS
Test Level

Installation

Ungrounded
Equipment

PERFORMANCE
CRITERION

EUT
Identification
Voltage Input

TEST INFO

Test Date
(yyyy-mm-dd)

Temperature
Min 15°C — Max 35°C

Relative Humidity
Min 30% - Max 60%

Atmospheric Pressure
Min 86kPa — Max 106kPa

Operator
Client Witness

IEC61000-4-2 (2008)

Contact: +4kV
Air: £2kV, +4kV, £8kV

Table-top equipment
YES

4K2USB3
USB Powered

2021-12-06
25.8°C
45.0%
100.4kPa

Jean Cadotte
Denis Alain (Inogeni)

BnTS CENI
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Client: Inogeni

Tested Product: 4K2USB3

11.1.2 Test Equipment
Calibration Next
Manufacturer Description Model Serial No Cycle Calibration
(month) (y-m-d)
Vaisala Thermo-Hygrometer MI70/HMP77 H4610004/J0430012 24 2023-08-13
EMC-Partner Discharge Generator ESD3000 2076 12 2022-08-18
EMC-Partner Relay Module ESD3000RM32 1822 12 2022-08-18
EMC-Partner | Discharge Network 150pF/3300hms | ESD3000DN1 1777 12 2022-08-18
Table 10: ESD - Test Equipment
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Client: Inogeni Tested Product: 4K2USB3
11.1.3 Test Results
GOV Position ngtl?_relgel Number In-lt—:eTveaI Generator Comments Results
Plane (kV) s) Perpendicular
HCP Front 4 10+/10- 1 YES No event Pass
Front 4 10+/10- 1 YES No event Pass
Right 4 10+ /10- 1 YES No event Pass
VeP Rear 4 10+/10- 1 YES No event Pass
Left 4 10+/10- 1 YES No event Pass

The decision rule used to determine the test results is based on the limits stated in the test standard and the functional requirement provided
by the client. See section 5 for further detail.

Table 11: ESD - Test Results — Indirect Discharges

. Test Level e Generator
ESD Point ESD Type Number Interval - Comments Results
(kV) (s) Perpendicular
01651:2‘ Contact +4 10+/ 10- 1 YES Note 1 Pass
C3, C5,
Ce, C7,
C8 Co. Contact +4 10+/ 10- 1 YES No event Pass
Cc10
Al, A2 Air 12, +4, £8 10+ /10- 1 YES No event Pass

The decision rule used to determine the test results is based on the limits stated in the test standard and the functional requirement provided
by the client. See section 5 for further detail.

Note 1: Self-recoverable degradation: For a few times, the picture was lost during a split of a second.
This test result is considered as a Pass according to performance criteria defined in section 5

Table 12: ESD - Test Results — Direct Discharges

TS CENI

quV

LABORATOIRE D'ESSais

Test Report TR-0599498 R3

Page 28 /58

F-032 Rev 66



Client: Inogeni Tested Product: 4K2USB3

11.1.4 Test Data

Photo 9: ESD — Test Setup

Photo 10: ESD - Location of Discharge Points #1
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Client: Inogeni Tested Product: 4K2USB3

Photo 12: ESD — Location of Discharge Points #3
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Client: Inogeni Tested Product: 4K2USB3

Photo 13: ESD - Location of Discharge Points #4

11.1.5 Test Method
Electrostatic discharge immunity tests were performed using the procedures of the reference standard.

Application of direct discharges was applied to points and surfaces of EUT which are accessible to
person during normal use. If contact discharge cannot be applied, the air discharge method shall be
performed.

Application of indirect discharges was applied to the horizontal coupling plane (0.1m from the front of
EUT) and to vertical coupling plane (VCP is positioned at 0.1m from EUT in order to illuminate the four
faces of EUT).
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Client: Inogeni

Tested Product: 4K2USB3

11.2 Radiated Electromagnetic Field Immunity
11.2.1 Test Details
REFERENCE IEC61000-4-3 (2020)

STANDARD

SPECIFICATIONS
TEST
Frequency Range
Test Level
Test Distance
Uniformity Field Area
Modulation
Frequency Step
Dwell Time
TEST
Frequencies
Test Level
Test Distance
Uniformity Field Area
Modulation
Dwell Time
llluminated Face
Installation

PERFORMANCE
CRITERION

#1
80MHz-1000MHz
3V/m

2m

1.5m x 1.5m

AM 80% / 1kHz

1%

0.5s

#2

1800MHz, 2600MHz
3V/m

2m

1.5m x 1.5m

AM 80% / 1kHz

10s

6

Table-top equipment

A

#3

3500MHz, 5000MHz
1Vim

2.7m

1.5m x 1.5m

BnTS CENI
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Client: Inogeni

Tested Product: 4K2USB3

EUT
Identification
Voltage Input
TEST INFO
Test Date
(yyyy-mm-dd)
Temperature

°C (For Info Only)

Relative humidity
% (For Info Only)

Atmospheric pressure
kPa (For Info Only)

Operator
Client Witness

4K2USB3
USB Powered

2021-12-07

23.3°C

21.2%

100.5kPa

Jean Cadotte
No witness

BnTS CENI
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Client: Inogeni

Tested Product: 4K2USB3

11.2.2 Test Equipment
Calibration Next
Manufacturer Description Model Serial No Cycle Calibration
(month) (y-m-d)
TDK Immunity Anechoic Chamber 16706-2 5712 N/A N/A
NEXIO Software BAT-EMC v3.21.0.22 N/A N/A N/A
TESEQ Signal generator ITS 6006 33007 12 2022-08-02
Directional coupler
Werlatone (80MHz-1GHz) C3908-10 98552 12 2022-11-01
Directional coupler
Werlatone (0.8GHz-3GH2) C6721-10 98746 12 2022-11-01
. Directional coupler
Agilent (2GHz-18GHz) 773D MY28390533 12 2022-11-01
TESEQ Power meter PM 6006 72804 12 2022-08-05
TESEQ Power meter PM 6006 72805 12 2022-08-05
TESEQ Power meter PM 6006 77352 12 2022-08-05
TESEQ Power meter PM 6006 77353 12 2022-08-05
RF amplifier
TESEQ (80MHZz-1GHz2) CBA 1G-500 T44193 VERIF VERIF
TESEQ RF amplifier CBA 3G-180 T44194 VERIF VERIF
(800MHz-3GHz)
IFI RF Amplifier (LGHz-6GHz) S62-50 Q1539-0113 VERIF VERIF
Schwarzbeck Antenna STLP 9128 D special 9128DS 025 VERIF VERIF
Com-Power Horn Antenna AH-118 071324 24 2022-08-13
Narda Electric Field Probe PMM EP601 711WX80868 12 2022-04-28
RF Uniformity Field
LABCEM 80MHz-1GHz (36V/m) N/A N/A 12 2022-01-06
RF Uniformity Field
LABCEM 1GHz-3GHz (18V/m) N/A N/A 12 2022-01-06
RF Uniformity Field
LABCEM 3GHz-6GHz (9V/m) N/A N/A 12 2022-01-08
Table 13: Radiated EM Field — Test Equipment
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Client: Inogeni

Tested Product: 4K2USB3

11.2.3 Test Results

Illuminated Frequencies Test Level . L
Face (MH2) (V/m) Modulation Polarization Comments Results
Horizontal No event
80 - 1000 3 AM / 1kHz Vorten! Notol Pass
Front 1800, 2600 3 AM / 1kHz Horizontal No event Pass
Vertical Notel
3500, 5000 3 AM / 1kHz Horizontal No event Pass
Vertical Notel
Horizontal
80 - 1000 3 AM / 1kHz Vertical No event Pass
Right 1800, 2600 3 AM / 1kHz Horizontal No event Pass
Vertical
3500, 5000 3 AM / 1kHz Horizontal No event Pass
Vertical
Horizontal
80 - 1000 3 AM / 1kHz Vertical No event Pass
Rear 1800, 2600 3 AM / 1KHz Horizontal No event Pass
Vertical
3500, 5000 3 AM / 1kHz Horizontal No event Pass
Vertical
80 - 1000 3 AM / 1kHz Horizontal No event Pass
Vertical
Left 1800, 2600 3 AM / 1kHz Horizontal No event Pass
Vertical
3500, 5000 3 AM / 1kHz Horizontal No event Pass
Vertical
80 - 1000 3 AM / 1kHz Horizontal No event Pass
Vertical
Top 1800, 2600 3 AM / 1kHz Horizontal No event Pass
Vertical
3500, 5000 3 AM / 1kHz Horizontal No event Pass
Vertical
80 - 1000 3 AM / 1kHz Horizontal No event Pass
Vertical
Bottom 1800, 2600 3 AM / 1kHz Horizontal No event Pass
Vertical
3500, 5000 3 AM / 1kHz Horizontal No event Pass
Vertical

The decision rule used to determine the test results is based on the limits stated in the test standard and the functional requirement provided
by the client. See section 5 for further detail.

Note 1: 1m of cable was exposed to the electromagnetic field

Table 14: Radiated EM Field — Test Results
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Client: Inogeni Tested Product: 4K2USB3

11.2.4 Test Data

Photo 15: Radiated EM Field — Test setup — Right
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Client: Inogeni Tested Product: 4K2USB3

Photo 17: Radiated EM Field — Test setup — Left
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Client: Inogeni Tested Product: 4K2USB3

Photo 18: Radiated EM Field — Test setup — Top

A&,

Photo 19: Radiated EM Field — Test setup — Bottom
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Client: Inogeni Tested Product: 4K2USB3

Photo 20: Radiated EM Field — Test setup — >3GHz

11.2.5 Test Method

Radiated field immunity tests were performed using the procedures of the reference standard.
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Client: Inogeni

Tested Product: 4K2USB3

11.3 Electrical Fast Transient Immunity

11.3.1 Test Details

REFERENCE
STANDARD

SPECIFICATIONS
Test Level

Repetition Frequency

Installation
PERFORMANCE
CRITERION
EUT

Identification
Voltage Input

TEST INFO
Test Date
(yyyy-mm-dd)
Temperature

°C (For Info Only)

Relative humidity
% (For Info Only)

Atmospheric pressure
kPa (For Info Only)

Operator
Client Witness

IEC61000-4-4 (2012)

Power Ports: N/A
I/0O Ports: +0.5kV
Communication Ports: N/A

5kHz
Table-top equipment

4K2USB3
USB Powered

2021-12-06
26.5°C
23.9%
100.4kPa

Jean Cadotte
Denis Alain (Inogeni)
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Client: Inogeni

Tested Product: 4K2USB3

11.3.2 Test Equipment
Calibration Next
Manufacturer Description Model Serial No Cycle Calibration
(month) (y-m-d)
TESEQ Software Win3000 v1.3.2 N/A N/A N/A
TESEQ Multifunction generator NSG 3040 1918 12 2022-09-08
TESEQ EFT Clamp CDN 3425 1730 VERIF VERIF
Table 15: EFT — Test Equipment
11.3.3 Test Results
. o Test
Polarity . Repetition ;
Tested Line Test level Caugling Frequency Duratlop Comments Results
Method By Polarity
(kV) (kHz) (s)
USB Cable 0.5 Capacitive 5 60 No event Pass
clamp
HDMI Cable 105 | Capacitve 5 60 No event Pass
clamp

The decision rule used to determine the test results is based on the limits stated in the test standard and the functional requirement provided

by the client. See section 5 for further detail.

Table 16: EFT — Test Results
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Client: Inogeni Tested Product: 4K2USB3

11.3.4 Test Data

Photo 21: EFT — Test Setup
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Client: Inogeni Tested Product: 4K2USB3

i et

Photo 23: EFT — Test Setup — Capacitive Clamp — HDMI Cable

11.3.5 Test Method

Electrical fast transient immunity tests were performed using the procedures of the reference standard.
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Client: Inogeni

Tested Product: 4K2USB3

11.4 Conducted Disturbances Immunity

11.4.1 Test Details

REFERENCE
STANDARD

SPECIFICATIONS
Test level

Frequency Range
Modulation
Frequency Step
Dwell Time

PERFORMANCE
CRITERION

EUT
Identification
Voltage Input

TEST INFO

Test Date
(yyyy-mm-dd)

Temperature
°C (For Info Only)

Relative humidity
% (For Info Only)

Atmospheric pressure
kPa (For Info Only)

Operator
Client Witness

IEC61000-4-6 (2013)

Power: N/A
I/0 Ports: 3Vrms
Communication Ports: N/A

150kHz-80MHz
AM: 80% / 1kHz
1%

0.5s

A

4K2USB3
USB Powered

2021-12-06
23.8°C
21.4%
100.4kPa

Jean Cadotte
Denis Alain (Inogeni)

BnTS CENI
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Client: Inogeni Tested Product: 4K2USB3

11.4.2 Test Equipment

Calibration Next
Manufacturer Description Model Serial No Cycle Calibration
(month) (y-m-d)

BAT-EMC

NEXIO Software V3.21.0.22 N/A N/A N/A
TESEQ Conducted Immunity Test Generator NSG 4070B-75 34302 12 2022-08-19
TESEQ CDN M2/M3 CDN MO016 34597 24 2022-09-24
TESEQ EM Clamp KEMZ 801A 33460 24 2022-09-22
TESEQ RF Current Clamp MD 4070 33320 24 2022-09-18
TESEQ Attenuation Clamp KEMA 801A 34759 NCR NCR
Pasternack 6dB Fixed Attenuator PE7385-6 LA(I;’:;:SE6M# VERIF VERIF

Laboratory 3 - Conducted Voltage Immunity
LABCEM Calibration EM Clamp (sn:33460) - CI Injection N/A N/A 12 2022-09-07
Cable + Cl Monitoring Cable

Table 17: Conducted Disturbances — Test Equipment

11.4.3 Test Results

Tested Line Coupling Method RIECLIENGY vzl LEvE Modulation Comments Results
(MHz) V)

USB Cable EM Clamp 0.150 - 80 3 AM / 1kHz No event Pass

HDMI Cable EM Clamp 0.150 - 80 3 AM / 1kHz No event Pass

The decision rule used to determine the test results is based on the limits stated in the test standard and the functional requirement provided
by the client. See section 5 for further detail.

Table 18: Conducted Disturbances — Test Results — EM Clamp
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Client: Inogeni Tested Product: 4K2USB3

11.4.4 Test Data

Levels
50 = Target
\% —— Test level
10
1
150kHz 1M 10M 80MHz

CW Sub-range 1

Graph 3: Conducted Disturbances - Voltage Level — EM Clamp — USB Cable

Current

22m —— Limit level
A I —— Current

R
M /\/

150kHz 1M 10M 80MHz
CW Sub-range 1

Graph 4: Conducted Disturbances — Current Measurements — EM Clamp — USB Cable
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Client: Inogeni Tested Product: 4K2USB3

Levels
50 = Target
\ —— Test level
10
1
150kHz 1M 10M 80MHz

CW Sub-range 1

Graph 5: Conducted Disturbances - Voltage Level — EM Clamp — HDMI Cable

Current
22m —— Limit level
A e —— Current
k%wﬁ \/
———
|~
\L,—:—
0
150kHz 1M 10M 80MHz

CW Sub-range 1

Graph 6: Conducted Disturbances — Current Measurements — EM Clamp — HDMI Cable
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Client: Inogeni Tested Product: 4K2USB3

Photo 24: Conducted Disturbances — Test Setup

Photo 25: Conducted Disturbances — Test Setup — CDN — USB Cable
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Client: Inogeni Tested Product: 4K2USB3

e

Photo 26: Conducted Disturbances — Test Setup — EM Clamp — HDMI Cable

11.4.5 Test Method

Conducted Disturbances immunity tests were performed using the procedures of the reference standard.
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Client: Inogeni Tested Product: 4K2USB3

115 Power Frequency Magnetic Field Immunity

11.5.1 Test Details

REFERENCE IEC61000-4-8 (2009)
STANDARD

SPECIFICATIONS
Test Level Continuous field: 1A/m (60s)
Frequency 50Hz/60Hz
Induction Coil 1m x 1m

PERFORMANCE A
CRITERION

EUT
Identification 4K2USB3
Voltage Input USB Powered

TEST INFO

Test Date 2021-12-06
(yyyy-mm-dd)

Temperature 23.3°C
°C (For Info Only)

Relative humidity 26.1%
% (For Info Only)

Atmospheric pressure 100.4kPa
kPa (For Info Only)

Operator Jean Cadotte
Client Witness Denis Alain (Inogeni)
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Client: Inogeni

Tested Product: 4K2USB3

11.5.2 Test Equipment
Calibration Next
Manufacturer Description Model Serial No Cycle Calibration
(month) (y-m-d)
TESEQ Software Win2120 v6.0 BETA N/A N/A N/A
1232A04499
TESEQ AC-DC Power source NSG 1007 (NSG 1007) 12 2022-09-14
TESEQ Magnetic coil interface INA 2141 1417 NCR NCR
TESEQ Magnetic coil INA 703 1978 VERIF VERIF
Fluke Digital Clamp Meter 353 21950072 12 2022-05-27
F.W. Bell ELF Meter 4190 1237005 24 2022-10-08
Table 19: Magnetic Field — Test Equipment
11.5.3 Test Results
. Frequency Test Level Test Duration
Position (H2) (A/m) ) Comments Results
1 50 1 60 No event Pass
60 1 60 No event Pass
50 1 60 No event Pass
2
60 1 60 No event Pass
50 1 60 No event Pass
3
60 1 60 No event Pass

The decision rule used to determine the test results is based on the limits stated in the test standard and the functional requirement provided
by the client. See section 5 for further detail.

Table 20: Magnetic Field — Test Results
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Client: Inogeni Tested Product: 4K2USB3

11.5.4 Test Data

Photo 27: Magnetic Field — Test Setup — Position #1

Photo 28: Magnetic Field — Test Setup — Position #2
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Client: Inogeni Tested Product: 4K2USB3

Photo 29: Magnetic Field — Test Setup — Position #3

11.5.5 Test Method

v > : 7
Front ; Front Front
of of _Lof '
.............. EUT ’ EUT =" ||E0 -
Position 1 Position 2 Position 3

Figure 2: Magnetic Field — Position of Induction Coil

Power frequency field magnetic immunity tests were performed using the procedures of the reference
standard.
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Client: Inogeni Tested Product: 4K2USB3

APPENDIX A
RADIATED EMISSIONS
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Client: Inogeni Tested Product: 4K2USB3

;‘:«zé NTS CE K/j}“ RADIATED EMISSIONS — ELECT'I?L(; FIELD

- LANOCRATOIRE D'ESEEAIS

Project: OP0539498 Customer: Inogeni

DESCRIPTION OF EQUIPMENT UNDER TEST (EUT)

Equipment: Toggle Switch 4K2USB3
Manufacturer: Inogeni

Hardware Version:

Software Version:

RADIATED EMISSIONS MEASUREMENT: OP0599498 EN55032_FCC-Bilog_#01

Test Location: Anechoic chamber

Test Date: 2021-12-06 10:04:06 AM

Operator(s): Jean Cadotte

Test Standard: EN55032 / FCC part 15 subpart B/ Class A
Power: USB Powered

Operating Mode:

Comments:
TEST PARAMETERS TEST EQUIPMENT USED
Frequency Range Bandwidth Test Distance Antenna Mast : SUNOL
30 MHz - 1 GHz 120 kHz 3m Bilog Antenna + 6dB : Schaffner CBL6112D#22617

HF#1 + HF#2
Rohde & Schwarz : ESW44
Turntable : SUNOL

PR { OPS99408_ENS5032_FCC-Blog_#01
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Tested Product: 4K2USB3

Client: Inogeni
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Client: Inogeni Tested Product: 4K2USB3
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LANOCRATOIRE D'ESEEAIS

:;:.I:é NTS CE Kjl RADIATED EMISSIONS - ELECTRIC FIELD

Project: OP0539498 Customer: Inogeni

DESCRIPTION OF EQUIPMENT UNDER TEST (EUT)

Equipment: Toggle Switch 4K2USB3
Manufacturer: Inogeni

Hardware Version:

Software Version:

RADIATED EMISSIONS MEASUREMENT: OP0599498_EN55032_FCC-Horn_#02

Test Location: Anechoic chamber

Test Date: 2021-12-06 10:57:57 AM

Operator(s): Jean Cadotte

Test Standard: EN55032 / FCC part 15 subpart B/ Class A
Power: USB Powered

Operating Mode:

Comments:
TEST PARAMETERS TEST EQUIPMENT USED
Frequency Range Bandwidth Test Distance Antenna Mast : SUNOL
1GHz - 2 GHz 1 MHz 3m HF#1+HF#2 + HF-LNA + 3dB
Horn Antenna : TESEQ BHA9118
Rohde & Schwarz : ESW44
Turntable : SUNOL
FINAL RESULTS - PEAK
Peak Detector Peak Limit Margin o Azimuth Height Correction
Frequency SR # (dBuV/m) (dBuV/m) (dB) Polarization (dearee) (m) (dB)
1.195225012 GHz 1 43.216 76 32.784 Vertical 19 2.384 -13.772
1.32771853 GHz 1 43.152 76 32.848 Horizontal 349 2.058 -13.654
1.782105505 GHz 1 49.016 76 26.984 Horizontal 218.75 1.014 12.74
FINAL RESULTS - AVERAGE
Average P v v g 3
Average Limit Margin o Azimuth Height Correction
Frequency SR # Detector Polarization

(dBpY/m) (dBuV/m) (dB) (degree) (m) (dB)
1.195225012 GHz 1 29.357 56 26.643 Vertical 19 2.384 -13.772
1.32771853 GHz 1 29.434 56 26.566 Horizontal 349 2.058 -13.654
1.782105505 GHz 1 34.865 56 21.135 Horizontal 218.75 1.014 12.74

PR/ OPD599488_EN5SS03Z_FCC-Hom_802
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Tested Product: 4K2USB3

Client: Inogeni
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