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SECTION 1
REPORT SUMMARY
Radio Testing of the
Delphi Deutschland GmbH
J3TR Short Range Radar
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11

INTRODUCTION

America

The information contained in this report is intended to show verification of the Delphi Deutschland
GmbH J3TR Short Range Radar to the requirements of Low-power Radio-frequency Devices

Technical Regulations LPO002.

Objective

Manufacturer

Product Name

Model Number(s)
Serial Number(s)
Number of Samples Tested

Test Specification/Issue/Date

Start of Test
Finish of Test
Name of Engineer(s)

Related Document(s)

To perform Radio Testing to determine the Equipment Under
Test's (EUT’s) compliance with the Test Specification, for the
series of tests carried out.

Delphi Deutschland GmbH

J3TR Short Range Radar
J3TR

286606920
1

Low-power Radio-frequency Devices
Technical Regulations LP0002 (August 23, 2016).

December 20, 2017
January 16, 2018
Ivan Retana

None. Supporting documents for EUT certification are
separate exhibits.

Page 6 of 88

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



Delphi Deutschland GmbH
Report No. SD72133292-1117B Model: J3TR

1.2 BRIEF SUMMARY OF RESULTS

America

A brief summary of the tests carried out in accordance with Low-power Radio-frequency Devices
Technical Regulations LP0002 is shown below.

Section LP0002 Spec Clause Test Description Result Corr;r:;enr;tas{:ase
2.1 3.14.1.2 Radiated Emission Limits Compliant
2.2 3.14.13 Spurious Emissions Compliant
2.3 3.14.1.4 Frequency Stability Compliant
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1.3 PRODUCT INFORMATION

1.3.1 Technical Description

The Equipment Under Test (EUT) was a Delphi Deutschland GmbH J3TR Short Range Radar. The EUT is a Third-
Generation Short Range Radar. The EUT operates in the 76-77 GHz band. The device employs a dynamic chirp
modulated transmit array. Multiple receive antennas are used to determine target angular resolution through
digital beam forming. The device is intended to be mounted at the front and rear corners of a vehicle. The EUT
nominal operating voltage is 12.0 VDC or 24.0 VDC.

Equipment Under Test
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1.3.2

133

EUT General Description

EUT Description
Product Name
Model Number(s)
Rated Voltage
Output Power

Frequency Range

Channels Verified

Antenna Type (used during
evaluation)

Antenna Details

Manufacturer
Antenna Type
Antenna Gain
EUT Antenna Connector

Maximum Dimensions

=

America

Third-Generation Short Range Radar
J3TR Short Range Radar

J3TR

12.0 VDC or 24.0 VDC

23.29 dBm Peak EIRP

76.003900 GHz to 76.981600 GHz in the 76.0 GHz to 77.0 GHz
band.

Low, Mid and High

Integral

Delphi Deutschland GmbH
Planar array antenna

14 dBi

N/A.

96.5 mMm x 73.9 mm x 23.0 mm
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1.4

14.1

1.4.2

143

144

EUT TEST CONFIGURATION

Test Configuration Description

America

Test
Configurations

Description

Default

Radiated configuration. EUT transmitting continuously through the integral antenna.

EUT Exercise Software

Before each test, the EUT is configured using CalFlasher tool version 2.00. The tool allows configuration
of operating channel and modulation bandwidth.

Support Equipment and 1/0 cables

Manufacturer Equipment/Cable Description
Latitude D630 (Delphi Wireless Test configuration
Dell
e Support Laptop Support Laptop)
Dell PA-10 AC Adapter M/N: LASOPS1-00
. f icati EUT
Vector Single channel CAN HW Used for communication between EUT and

Support Laptop

Harness with pins for power
supply and CAN connector.

Connects the EUT to a 12 VDC power supply and to

the CAN HW

Worst Case Configuration

Worst-case configuration used in this test report based from Peak Power Density measurement:

Channel Modulation BW
Low 175 MHz
Mid 300 MHz
High 175 MHz

EUT is mobile device designed to be installed on a vehicular environment, for radiated spurious
measurement only default configuration was evaluated (See test setup picture exhibit).
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1.4.5 Simplified Test Configuration Diagram

Power | ) \
+12 VDC .
supply >

EUT transmitting at 76-77 GHz
from integral antenna

For lllustration Purpose Only
Image presented may not represent the
actual EUT or support equipment
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15 DEVIATIONS FROM THE STANDARD
No deviations from the applicable test standards or test plan were made during testing.
1.6 MODIFICATION RECORD
M) Date
Description of Modification Mo.d|f|cat|on Modification
Fitted By Fitted

Serial Number: N/A

N/A ) B

The table above details modifications made to the EUT during the test programme. The modifications incorporated during each
test (if relevant) are recorded on the appropriate test pages.

1.7 TEST METHODOLOGY

All measurements contained in this report were conducted with ANSI C63.10-2013, American National
Standard for Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and
Electronic Equipment in the range of 9 kHz to 40 GHz.

For conducted and radiated emissions the equipment under test (EUT) was configured to measure its
highest possible emission level. This level was based on the maximized cable configuration from
exploratory testing per ANSI C63.10-2013. The test modes were adapted according to the Operating
Instructions provided by the manufacturer/client.

1.8 TEST FACILITY LOCATION

1.8.1 TUV SUD America Inc. (Mira Mesa)
10040 Mesa Rim Road, San Diego, CA 92121-2912 (32.901268,-117.177681). Phone: 858 678 1400 Fax:
858 546 0364.

1.8.2 TUV sUD America Inc. (Rancho Bernardo)

16936 Via Del Campo, San Diego, CA 92127-1708 (33.018644,-117.092409). Phone: 858 678-1436/65/67
Fax: 858 546 0364.
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1.9

1.9.1

1.9.2

193

1.9.4

1.95

America
TEST FACILITY REGISTRATION

FCC — Designation No.: US1146

TUV SUD America Inc. (San Diego), is an accredited test facility with the site description report on file
and has met all the requirements specified in §2.948 of the FCC rules. The acceptance letter from the
FCC is maintained in our files and the Designation is US1146.

Innovation, Science and Economic Development Canada (IC) Registration No.: 3067A-1 & 22806-1

The 10m Semi-anechoic chamber of TUV SUD America Inc. (San Diego Rancho Bernardo) has been
registered by Certification and Engineering Bureau of Innovation, Science and Economic Development
Canada for radio equipment testing with Registration No. 3067A-1.

The 3m Semi-anechoic chamber of TUV SUD America Inc. (San Diego Mira Mesa) has been registered by
Certification and Engineering Bureau of Innovation, Science and Economic Development Canada for
radio equipment testing with Registration No. 22806-1.

BSMI — Laboratory Code: SL2-IN-E-028R (US0102)

TUV Product Service Inc. (San Diego) is a recognized EMC testing laboratory by the BSMI under the MRA

(Mutual Recognition Arrangement) with the United States. Accreditation includes CNS 13438 up to
6GHz.

NCC (National Communications Commission - US0102)

TUV SUD America Inc. (San Diego) is listed as a Foreign Recognized Telecommunication Equipment
Testing Laboratory and is accredited to ISO/IEC 17025 (A2LA Certificate N0.2955.13) which under APEC
TEL MRA Phase 1 was designated as a Conformity Assessment Body competent to perform testing of
equipment subject to the Technical Regulations covered under its scope of accreditation including

RTTEO1, PLMNO1 and PLMNOS8 for TTE type of testing and LP002 for Low-Power RF Device type of
testing.

VCCI — Registration No. A-0230
TUV SUD America Inc. (San Diego) is a VCCI registered measurement facility which includes radiated field

strength measurement, radiated field strength measurement above 1GHz, mains port interference
measurement and telecommunication port interference measurement.
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SECTION 2

TEST DETAILS

Radio Testing of the
Delphi Deutschland GmbH
J3TR Short Range Radar
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2.1

2.1.1

2.1.2

2.1.3

2.14

2.15

2.1.6

2.1.7

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912

POWER DENSITY

Specification Reference

LP0O002 Clause 3.14.1.2

Standard Applicable

Emission limits:

America

Any emission measured at 3 meters from the transmitter surface, power density should be less than or
equal to 88 microwatts/cm2 (average EIRP of 50 dBm); the peak power density should be less than or

equal to 279 microwatts/cm2 (peak EIRP of 55 dBm).

Equipment Under Test and Modification State

Serial No: 286606920 / Default Test Configuration

Date of Test/Initial of test personnel who performed the test

December 20, 2017 and January 16, 2018/IR

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Mira Mesa facility

Ambient Temperature 25.7°C
Relative Humidity 39.8%
ATM Pressure 100.2 kPa

Additional Observations

e Thisis a radiated test.
e Test distance of 3 m was used for the fundamental emissions measurement.

e A correction factor of 59.02-59.09 dB dB and mixer conversion loss table were used to account

for the test antenna gain, free-space loss and external mixer loss.
e Sample correction factor calculation @ 76.5 GHz:

. Asset# 9005 (antenna) -22.6
Correction External 2 dB attenuator 2.0 59.06
Factor (dB)
Free space loss 79.66
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America

Test Results
Peak EIRP
Modulation BW Channel Measured EIRP (dBm) Limit (dBm)

Low (76.005 GHz) 23.29

175 MHz Mid (76.413GHz) 21.73
High (76.760 GHz) 22.52
Low (76.005 GHz) 22.32

300 MHz Mid (76.350 GHz) 2191 >
High (76.575 GHz) 21.40
Low (76.005 GHz) 21.96

425 MHz Mid (76.288 GHz) 21.55
High (76.405 GHz) 22.12

Average EIRP
Modulation BW Channel Measured EIRP (dBm) Limit (dBm)

Low (76.005 GHz) 22.82

175 MHz Mid (76.413GHz) 21.31
High (76.760 GHz) 20.86
Low (76.005 GHz) 21.69

300 MHz Mid (76.350 GHz) 21.65 >0
High (76.575 GHz) 20.95
Low (76.005 GHz) 21.45

425 MHz Mid (76.288 GHz) 21.02
High (76.405 GHz) 20.85

EUT complies
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2.1.9 Test plots

MultiView | Spectrum

RefLevel 40,00 dBm  Offset 59.02 dB ® RBW 1 MHz
- SWT 100 ms ® ¥BW 3 MHz Mode Auto Sweep

Inp: ExtMix E
1 Frequency Sweep -
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20 d
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20 d M“J

10 dl { k
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-20 df
-30 df
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—
i Measuring... @AMARAAD wa 16012019

19:57:35 16.01.2018

Low Channel 175 MHz BW (Peak detector)

MultiView | Spectrum B
RefLevel 40.00 dBm  Offset 59.02 dB ® RBW 1 MHz
- SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
Inp: ExtMix E
1 Frequency Sweep TRm Max
M1[1] 22.82 dBm
76.202300 GHz
30 o
w1l
20 d
10 df
L L
o /
10 df
xJ L "
-20 d
-30 df
-40 df
-50 df
CF 76.11 GHz 3001 pts 100.0 MHZ, Span 1.0 GHz
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]_[ Measuring... EUNERENED L lﬁ;é}éz;:'ﬂ

20:32:42 16.01.2018

Low Channel 175 MHz BW (RMS detector)
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MultiView --| Spectrum
RefLevel 40.00 dBm  Offset 59.02 dB ® RBW 1 MHz
® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
Inp: ExtMix E
1 Frequency Sweep TPk 3
M1[1] 21.73 dBm
76.610970 GHz
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Measuring... EEERRERAN rr i SR

20:43:48 16.01.2018
Mid Channel 175 MHz BW (Peak detector)

Multiview --| Spectrum

RefLevel 40.00 dBm  Offset 59.02 dB ® RBW 1 MHz
& SWT 100 ms ® VBW 3 MHz Mode Auto Sweep

Inp: ExtMix E
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20:38:42 16.01.2018

Mid Channel 175 MHz BW (RMS detector)
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MultiView --| Spectrum
RefLevel 40.00 dBm  Offset 59.09 dB ® RBW 1 MHz
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High Channel 175 MHz BW (Peak detector)

Multiview --| Spectrum

RefLevel 40.00 dBm  Offset 59.09 dB ® RBW 1 MHz
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Inp: ExtMix E

1 Frequency Sweep TR
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20:49:52 16.01.2018

High Channel 175 MHz BW (RMS detector)
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MultiView --| Spectrum
RefLevel 40.00 dBm  Offset 59.02 dB ® RBW 1 MHz
® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
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Low Channel 300 MHz BW (Peak detector)
Multiview | Spectrum
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Low Channel 300 MHz BW (RMS detector)
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MultiView --| Spectrum
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Mid Channel 300 MHz BW (Peak detector)
Multiview | Spectrum 1
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Mid Channel 300 MHz BW (RMS detector)
Page 21 of 88

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



Delphi Deutschland GmbH
Report No. SD72133292-1117B Model: J3TR

America

MultiView --| Spectrum
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High Channel 300 MHz BW (Peak detector)
Multiview --| Spectrum
RefLevel 40.00 dBm  Offset 59.09 dB ® RBW 1 MHz
& SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
Inp: ExtMix E
1 Frequency Sweep TR 3
M1[1] 20.95 dBm
76.920950 GHz
30 o
m1
20 o T
10 d
o4 IAMNWWWWW\
10 df ] \“
20 d
-30 o
-40 d
-0 df
CF 76.76 GHz 3001 pts 100.0 MHz Span 1.0 GHz
[
]-[ Measuring... WRNESECED =3 15;3'522[:';3
20:52:34 16.01.2018
High Channel 300 MHz BW (RMS detector)
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MultiView --| Spectrum
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Low Channel 425 MHz BW (Peak detector)
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MultiView --| Spectrum
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2.2.1

2.2.2

2.2.3

2.24

2.2.5

2.2.6

2.2.7

America

SPURIOUS RADIATED EMISSIONS

Specification Reference

LP0O002 Clause 3.14.1.3

Standard Applicable

The power density of any emissions outside the operating band shall consist solely of spurious emissions
and shall not exceed the following:

(1) Any emissions below 40 GHz shall comply with the requirements of 2.8.

(2) Any emissions between 40 GHz and 200 GHz, measured at 3 meters from the transmitter surface,
shall be less than or equal to 600 pW/cm?.

(3) Emission above 200 GHz, measured at 3 meters from the transmitter surface, the power density of
any emission should be less than or equal to 1000 pW/cm?.

(4) The measurement frequency of the spectrum shall be 231 GHz.

Equipment Under Test and Modification State

Serial No: 286606920 / Default Test Configuration

Date of Test/Initial of test personnel who performed the test

December 21 — December 28, 2017 /IR

Test Equipment Used

The major items of test equipment used for the above tests are identified in Section 3.1.

Environmental Conditions/ Test Location

Test performed at TUV SUD America Inc. Mira Mesa facility

Ambient Temperature 22.0-23.6°C
Relative Humidity 28.7-39.0%
ATM Pressure 100.5-100.8 kPa

Additional Observations

e This is a radiated test. The spectrum was searched from 30 MHz to 300 GHz. There are no
significant spurious emissions observed.

e Test distance of 3 m was used for the spurious emissions measurement below 60 GHz. The
emissions in the range from 60 GHz to 160 GHz were evaluated at 1.0 m distance. For the
measurements in the ranges from 160 GHz to 220 GHz and 220 GHz to 300 GHz, the test
distance was respectively reduced to 0.5 m and 0.2 m assuring that the noise floor is at least 10
dB below the applicable limit.

e Correction factors of 9.54 dB, 15.56 dB and 23.52 dB were used to extrapolate the field
strengths measured at 1.0 metres, 0.5 meters and 0.2 meters to the 3 meters distance.
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e All the emissions below 40 GHz comply with the general radiated emission limits of Section 2.8.

e Measurement below 40 GHz was done using EMC32 V8.53 automated software. Reported level
is the actual level with all the correction factors factored in. Correction Factor column is for
informational purposes only. See Section 2.2.8 for sample computation.

2.2.8 Sample Computation (Radiated Emission)

Measuring equipment raw measurement (dbpV) @ 30 MHz 24.4
Asset# 1066 (cable) 0.3
Asset# 1172 (cable) 0.3

Correction Factor (dB) Asset# 1016 (preamplifier) -30.7 -12.6
Asset# 1175(cable) 0.3
Asset# 1002 (antenna) 17.2

Reported QuasiPeak Final Measurement (dbuV/m) @ 30MHz 11.8

2.2.9 Test Results

Compliant, see attached plots.
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2.2.10 Test Results Below 1GHz Low Channel 175 MHz BW (worst case configuration)

70T

60T
1 FCC Part.15.Class B-Electric-Field Strength-QP

50T

Level in dBpuV/m

0 t t t +—t t t t t t t +—t |
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

Preview Result 1H-PK+ [Preview Result 1H.Result:2]

Preview Result 1V-PK+ [Preview Result 1V.Result:2]

* Critical_Freqs PK+ [Critical_Freqs.Result:4]

FCC Part 15 Class B Electric Field Strength QP [..\ EMI Radiated\]
2 Final_Result QPK [Final_Result.Result:4]

*Test Note: FCC limits are identical to LPO02 limits in section 2.2.2
Quasi Peak Data

30.680000 21.99 40.00 18.01 1000.0 120.000 225.2 H 328.0 24.3
39.991667 19.44 40.00 20.56 1000.0 120.000 178.8 v 120.0 19.1
39.995000 16.45 40.00 23.55 1000.0 120.000 325.2 v 166.0 19.1
49.856667 13.14 40.00 26.86 1000.0 120.000 325.2 v 188.0 15.8
60.597333 11.32 40.00 28.68 1000.0 120.000 104.0 Vv 90.0 13.9
98.126333 18.58 43.50 24.92 1000.0 120.000 410.2 H 280.0 15.2
160.563000 13.81 43.50 29.69 1000.0 120.000 99.9 v 261.0 16.1
194.914667 16.08 43.50 27.42 1000.0 120.000 374.7 H 92.0 17.7
340.094667 20.20 46.00 25.80 1000.0 120.000 294.1 H 35.0 224
487.645000 23.72 46.00 22.28 1000.0 120.000 99.8 H 271.0 25.7
700.630667 28.65 46.00 17.35 1000.0 120.000 325.2 H 259.0 29.4
944.146000 30.68 46.00 15.32 1000.0 120.000 325.2 v 14.0 31.6
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2.2.11 Test Results Below 1GHz Mid Channel 300 MHz BW (worst case configuration)

70T

60T
1 FCC Part.15.Class B-Electric-Field Strength-QP

50T

Level in dBpuV/m

0 t t t +—t t t t t t t +—t |
30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

Preview Result 1H-PK+ [Preview Result 1H.Result:2]

Preview Result 1V-PK+ [Preview Result 1V.Result:2]

* Critical_Freqs PK+ [Critical_Freqs.Result:4]

FCC Part 15 Class B Electric Field Strength QP [..\ EMI Radiated\]
2 Final_Result QPK [Final_Result.Result:4]

*Test Note: FCC limits are identical to LPO02 limits in section 2.2.2

Quasi Peak Data

31.440000 21.55 40.00 18.45 | 1000.0 120.000 118.2 v -16.0 23.8
41.702667 15.52 40.00 24.48 | 1000.0 120.000 325.3 v 356.0 18.4
42.096000 15.43 40.00 24.57 | 1000.0 120.000 225.3 v 56.0 18.2
85.455000 12.55 40.00 27.45 | 1000.0 120.000 125.2 v 352.0 13.6
89.493333 20.64 43.50 22.86 | 1000.0 120.000 121.8 v 23.0 14.1
94.109333 24.43 43.50 19.07 | 1000.0 120.000 125.1 v 191.0 14.9
160.335667 13.77 43.50 29.73 | 1000.0 120.000 103.6 H 187.0 16.1
215.255667 15.90 43.50 27.60 | 1000.0 120.000 225.2 H 39.0 18.4
343.864667 20.63 46.00 2537 | 1000.0 120.000 99.7 H -4.0 22.9
480.967667 23.72 46.00 22.28 | 1000.0 120.000 174.7 v 38.0 25.8
691.071000 28.51 46.00 17.49 | 1000.0 120.000 174.4 H 54.0 29.3
791.282333 28.98 46.00 17.02 | 1000.0 120.000 218.3 v 162.0 29.9
927.705333 30.43 46.00 15.57 | 1000.0 120.000 225.2 H 31.0 31.4
982.352000 30.87 53.90 23.03 | 1000.0 120.000 378.7 v 22.0 31.6
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2.2.12 Test Results Below 1GHz High Channel 175 MHz BW (worst case configuration)

80T

701

60T
1 FCC . Part.15.Class.B.Electric.Field Strength.-QP

Level indBpV/m

0 + + + + + + + + + + + + + 1

30M 50 60 80 100M 200 300 400 500 800 1G

Frequency in Hz

Preview Result 1H-PK+ [Preview Result 1H.Result:2]

Preview Result 1V-PK+ [Preview Result 1V.Result:2]

* Critical_Freqs PK+ [Critical_Freqs.Result:4]

FCC Part 15 Class B Electric Field Strength QP [..\ EMI Radiated\]
* Final_Result QPK [Final_Result.Result:4]

*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2

Quasi Peak Data

30.760000 21.93 40.00 18.07 | 1000.0 120.000 125.2 H 322.0 24.2
41.421000 15.72 40.00 24.28 | 1000.0 120.000 105.1 H 203.0 18.5
89.493333 21.44 43.50 22.06 | 1000.0 120.000 110.5 v 140.0 14.1
94.092333 24.47 43.50 19.03 | 1000.0 120.000 109.4 v 210.0 14.9
162.130000 13.69 43.50 29.81 | 1000.0 120.000 274.5 v 48.0 16.0
346.156333 20.62 46.00 25.38 | 1000.0 120.000 379.2 v 54.0 22.9
911.853333 30.78 46.00 15.22 | 1000.0 120.000 410.2 v 22.0 31.9
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2.2.13 Test Results 1 GHz to 18 GHz Low Channel 175 MHz BW (worst case configuration)

1 FCC-Part-15-Class B-Electric-Field Strength-PK-above-1GHz

70T

Level in dBpuV/m

Frequency in Hz

Preview Result 1H-PK+ [Preview Result 1H.Result:2]

Preview Result 1V-PK+ [Preview Result 1V.Result:2]

FCC Part 15 Class B Electric Field Strength PK above 1GHz [..\EMI Radiated\]
FCC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI Radiated\]
Final_Result PK+ [Final_Result.Result:4]

Final_Result AVG [Final_Result.Result:5]

*
*

*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2

Peak Data
1358.90000 35.65 73.90 38.25 | 1000.0 1000.000 351.6 v 188.0 3.7
1724.26666 3236 73.90 41.54 | 1000.0 1000.000 250.2 H 321.0 2.2
3568.06666 39.83 73.90 34.07 | 1000.0 1000.000 115.7 v 308.0 5.3
6814.43333 46.26 73.90 27.64 | 1000.0 1000.000 349.6 H 313.0 14.5
10032.6666 51.04 73.90 22.86 | 1000.0 1000.000 405.8 v 282.0 20.1
17783.2666 60.68 73.90 13.22 | 1000.0 1000.000 250.2 v 235.0 29.3

Average Data
1358.90000 21.70 53.90 32.20 | 1000.0 1000.000 351.6 v 188.0 3.7
1724.26666 19.80 53.90 3410 | 1000.0 1000.000 250.2 H 321.0 2.2
3568.06666 26.12 53.90 27.78 | 1000.0 1000.000 115.7 v 308.0 5.3
6814.43333 33.36 53.90 20.54 | 1000.0 1000.000 349.6 H 313.0 14.5
10032.6666 38.01 53.90 15.89 | 1000.0 1000.000 405.8 v 282.0 20.1
17783.2666 47.30 53.90 6.60 1000.0 1000.000 250.2 v 235.0 29.3

Page 31 of 88

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



Delphi Deutschland GmbH
Report No. SD72133292-1117B Model: J3TR

America

2.2.14  Test Results 1 GHz to 18 GHz Mid Channel 300 MHz BW (worst case configuration)

1 FCC-Part-15-Class B-Electric-Field Strength-PK-above-1GHz

70T

Level in dBpuV/m

Frequency in Hz

Preview Result 1H-PK+
— Preview Result 1V-PK+
FCC Part 15 Class B Electric Field Strength PK above 1GHz
~==  FCC Part 15 Class B Electric Field Strength AV above 1GHz
2 Final Result PK+
2 Final Result AVG

*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2

Peak Data
1347.70000 34.17 73.90 39.73 | 1000.0 1000.000 187.7 v 259.0 3.7
2545.33333 35.81 73.90 38.09 | 1000.0 1000.000 410.2 H 79.0 1.3
4092.86666 40.45 73.90 33.45 | 1000.0 1000.000 196.3 v 51.0 7.3
6752.23333 46.20 73.90 27.70 | 1000.0 1000.000 227.9 H 215.0 14.3
9887.70000 50.34 73.90 23.56 | 1000.0 1000.000 410.3 H 220.0 20.0
17774.5333 61.07 73.90 12.83 | 1000.0 1000.000 151.6 v 82.0 29.2

Average Data
1347.70000 21.66 53.90 32.24 | 1000.0 1000.000 187.7 v 259.0 3.7
2545.33333 22.52 53.90 31.38 | 1000.0 1000.000 410.2 H 79.0 1.3
4092.86666 27.93 53.90 25.97 | 1000.0 1000.000 196.3 v 51.0 7.3
6752.23333 33.20 53.90 20.70 | 1000.0 1000.000 227.9 H 215.0 14.3
9887.70000 38.07 53.90 15.83 | 1000.0 1000.000 410.3 H 220.0 20.0
17774.5333 47.30 53.90 6.60 1000.0 1000.000 151.6 v 82.0 29.2
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2.2.15 Test Results 1 GHz to 18 GHz High Channel 175 MHz BW (worst case configuration)

1 FCC. Part-15 Class B-Electric -Field Strength-PK-above 1GHz

70T

Level in dBpV/m

Frequency in Hz

Preview Result 1H-PK+ [Preview Result 1H.Result:2]
—— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
— FCC Part 15 Class B Electric Field Strength PK above 1GHz [.\EMI Radiated\]
-~ ECC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI Radiated\]
L 2 Final_Result PK+ [Final Result.Result:4]
L 2 Final Result AVG [Final_Result.Result:5]

*Test Note: FCC limits are identical to LPO02 limits in section 2.2.2

Peak Data
1348.30000 34.62 73.90 39.28 | 1000.0 1000.000 99.9 H 80.0 3.7
1713.53333 33.30 73.90 40.60 | 1000.0 1000.000 99.8 H -6.0 2.3
4158.53333 40.36 73.90 33.54 | 1000.0 1000.000 394.8 H 88.0 7.3
6753.23333 46.08 73.90 27.82 | 1000.0 1000.000 386.2 H 257.0 14.3
10339.4666 50.55 73.90 23.35 | 1000.0 1000.000 285.3 H 330.0 19.8
17827.5333 60.31 73.90 13.59 | 1000.0 1000.000 250.3 H 7.0 29.4

Average Data
1348.30000 21.78 53.90 32.12 | 1000.0 1000.000 99.9 H 80.0 3.7
1713.53333 19.76 53.90 34.14 | 1000.0 1000.000 99.8 H 6.0 2.3
4158.53333 27.68 53.90 26.22 | 1000.0 1000.000 394.8 H 88.0 7.3
6753.23333 33.28 53.90 20.62 | 1000.0 1000.000 386.2 H 257.0 14.3
10339.4666 37.78 53.90 16.12 | 1000.0 1000.000 285.3 H 330.0 19.8
17827.5333 47.43 53.90 6.47 1000.0 1000.000 250.3 H 7.0 29.4
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2.2.16 Test Results from 18 GHz to 26 GHz Low Channel 175 MHz BW (worst case configuration)

80T
+ FCC-Part-15-Class-B-Electric -Field-Strength-PK-above 1GH?Zz
70T
60T
+ FCC-Part-15-Class B-Electric:Field-Strength-AV-above-1GHZ
£ 5ot
>
= L
3
= 407
e 1 . ¢ o ¢ ¢ ¢
-4 30T
2071
101
0 t t t t t t t t t t t t t t t |
18 19 20 21 22 23 24 25 26
Frequency in GHz
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
—— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
FCC Part 15 Class B Electric Field Strength PK above 1GHz [.\EMI Radiated\]
FCC Part 15 Class B Electric Field Strength AV above 1GHz [.\EMI Radiated\]
L 2 Final_Result PK+ [Final Result.Result:4]
L 2 Final Result AVG [Final_Result.Result:5]
*Test Note: FCC limits are identical to LPO02 limits in section 2.2.2
Peak Data
18912.6000 45.18 73.90 28.72 1000.0 1000.000 148.1 H 38.0 -0.7
19955.4000 45.34 73.90 28.56 1000.0 1000.000 149.4 H 274.0 -0.7
20442.2000 45.94 73.90 27.96 1000.0 1000.000 175.3 H 271.0 -0.7
22993.4000 46.35 73.90 27.55 1000.0 1000.000 99.7 V 37.0 0.9
24604.2000 48.11 73.90 25.79 1000.0 1000.000 101.6 Vv 36.0 1.6
25739.4000 47.54 73.90 26.36 1000.0 1000.000 175.2 V 96.0 1.8
Average Data
18912.6000 32.40 53.90 21.50 1000.0 1000.000 148.1 H 38.0 -0.7
19955.4000 32.67 53.90 21.23 1000.0 1000.000 149.4 H 274.0 -0.7
20442.2000 32.60 53.90 21.30 1000.0 1000.000 175.3 H 271.0 -0.7
22993.4000 33.51 53.90 20.39 1000.0 1000.000 99.7 \ 37.0 0.9
24604.2000 34.44 53.90 19.46 1000.0 1000.000 101.6 Vv 36.0 1.6
25739.4000 34.14 53.90 19.76 1000.0 1000.000 175.2 \ 96.0 1.8
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2.2.17 Test Results from 18 GHz to 26 GHz Mid Channel 300 MHz BW (worst case configuration)
80T
+ FCC-Part-15-Class-B-Electric -Field-Strength-PK-above 1GH?Zz
70T
60T
+ FCC-Part-15-Class B-Electric:Field-Strength-AV-above-1GHZ
£ 50t
S *
= | *
3
= 40
e ] . S . L ’ ¢
-4 30T
2071
107
0 t t t t t t t t t t t t t t t |
18 19 20 21 22 23 24 25 26
Frequency in GHz
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
—— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
FCC Part 15 Class B Electric Field Strength PK above 1GHz [.\EMI Radiated\]
FCC Part 15 Class B Electric Field Strength AV above 1GHz [.\EMI Radiated\]
2 Final_ Result PK+ [Final_Result.Result:4]
L 2 Final Result AVG [Final_Result.Result:5]

*Test Note: FCC limits are identical to LPO02 limits in section 2.2.2

Peak Data
19461.0000 45.44 73.90 28.46 | 1000.0 1000.000 149.7 v 145.0 -1.0
20360.6000 45.77 73.90 28.13 | 1000.0 1000.000 171.0 v 301.0 -0.7
21646.6000 46.08 73.90 27.82 | 1000.0 1000.000 101.7 H 32.0 0.1
22946.2000 46.26 73.90 27.64 | 1000.0 1000.000 115.9 v 13.0 0.8
24618.2000 46.93 73.90 26.97 | 1000.0 1000.000 125.2 H 162.0 1.6
25639.4000 46.95 73.90 26.95 | 1000.0 1000.000 175.0 H 170.0 1.7

Average Data
19461.0000 32.79 53.90 21.11 | 1000.0 1000.000 149.7 v 145.0 -1.0
20360.6000 32.92 53.90 20.98 | 1000.0 1000.000 171.0 v 301.0 0.7
21646.6000 32.77 53.90 21.13 | 1000.0 1000.000 101.7 H 32.0 -0.1
22946.2000 33.60 53.90 20.30 | 1000.0 1000.000 115.9 v 13.0 0.8
24618.2000 34.34 53.90 19.56 | 1000.0 1000.000 125.2 H 162.0 1.6
25639.4000 34.03 53.90 19.87 | 1000.0 1000.000 175.0 H 170.0 1.7
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2.2.18 Test Results from 18 GHz to 26 GHz High Channel 175 MHz BW (worst case configuration)

80
75 CC-Part-15-Class-B-Electric-Field-Strength-PK-above -1GHZ
70
65
60
55 FCC-Part-15-Class B-Electric: Field -Strength-AV-above 1GHZ
50
c o .
S L 3
2 457
3
= 40 T b
30
25
20
15
10
5
0
18 19 20 21 22 23 24 25 26
Frequency in GHz
*Test Note: FCC limits are identical to LPOO2 limits in section 2.2.2
Peak Data
18651.8000 45.27 73.90 28.63 1000.0 1000.000 114.8 H 239.0 -0.6
20043.0000 45.45 73.90 28.45 1000.0 1000.000 125.2 \ 201.0 -0.6
20775.8000 45.72 73.90 28.18 1000.0 1000.000 126.9 H 1.0 -0.1
22991.8000 46.87 73.90 27.03 1000.0 1000.000 175.0 H 51.0 0.9
24233.8000 47.55 73.90 26.35 1000.0 1000.000 125.2 \ 70.0 1.3
25892.2000 47.24 73.90 26.66 1000.0 1000.000 167.9 \ 190.0 1.8
Average Data
18651.8000 32.40 53.90 21.50 1000.0 1000.000 114.8 H 239.0 -0.6
20043.0000 32.56 53.90 21.34 1000.0 1000.000 125.2 \ 201.0 -0.6
20775.8000 32.85 53.90 21.05 1000.0 1000.000 126.9 H 1.0 -0.1
22991.8000 33.75 53.90 20.15 1000.0 1000.000 175.0 H 51.0 0.9
24233.8000 34.10 53.90 19.80 1000.0 1000.000 125.2 \ 70.0 1.3
25892.2000 34.57 53.90 19.33 1000.0 1000.000 167.9 \ 190.0 1.8
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2.2.19 Test Results from 26 GHz to 40 GHz Low Channel 175 MHz BW (worst case configuration)
80T
+ FCC-Part-15-Class-B-Electric-Field-Strength-PK-above 1GHZz
70T
60T
+ FCC-Part-15-Class-B-Electric-Field-Strength-AV.-above-1GH 7
£ 50t
>
=
3
4071
£ *
= 1 e . * o . b4
3
-4 30T
20T
107
0 t t t t t t t t t t t t t |
26 28 30 32 34 36 38 40
Frequency in GHz
Preview Result 1H-PK+ [Preview Result 1H.Result:2]
—— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
FCC Part 15 Class B Electric Field Strength PK above 1GHz [.\EMI Radiated\]
FCC Part 15 Class B Electric Field Strength AV above 1GHz [.\EMI Radiated\]
2 Final_ Result PK+ [Final_Result.Result:4]
L 2 Final Result AVG [Final_Result.Result:5]

*Test Note: FCC limits are identical to LPO02 limits in section 2.2.2

Peak Data
26707.2723 47.95 73.90 25.95 | 1000.0 1000.000 116.5 v 213.0 2.4
28724.0842 48.60 73.90 25.30 | 1000.0 1000.000 107.4 v 198.0 3.5
30215.8446 48.45 73.90 25.45 | 1000.0 1000.000 125.2 v 190.0 3.9
31335.1119 48.55 73.90 2535 | 1000.0 1000.000 104.0 v 39.0 46
33662.8726 49.71 73.90 24.19 | 1000.0 1000.000 120.7 v 143.0 6.0
36012.3730 49.81 73.90 24.09 | 1000.0 1000.000 126.6 v 290.0 6.7
37491.5192 50.55 73.90 23.35 | 1000.0 1000.000 117.7 v 73.0 7.4

Average Data

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone

26707.2723 35.46 53.90 18.44 | 1000.0 | 1000.000 116.5 v 213.0 24
28724.0842 35.80 53.90 18.10 | 1000.0 |  1000.000 107.4 v 198.0 3.5
30215.8446 35.70 53.90 18.20 | 1000.0 | 1000.000 125.2 v 190.0 3.9
31335.1119 35.38 53.90 18.52 | 1000.0 |  1000.000 104.0 v 39.0 4.6
33662.8726 36.46 53.90 17.44 | 1000.0 | 1000.000 120.7 v 143.0 6.0
36012.3730 37.20 53.90 16.70 | 1000.0 | 1000.000 126.6 v 290.0 6.7
37491.5192 37.78 53.90 16.12 | 1000.0 |  1000.000 117.7 v 73.0 7.4
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2.2.20 Test Results from 26 GHz to 40 GHz Mid Channel 300 MHz BW (worst case configuration)

1 FCC-Part-15 Class B-Electric-Field Strength-PK-above 1GH?z

70T

60T
1 FCC-Part-15-Class-B-Electric-Field-Strength-AV.-above-1GH 7

Level in dBpV/m

Frequency in GHz

Preview Result 1H-PK+ [Preview Result 1H.Result:2]
—— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
— FCC Part 15 Class B Electric Field Strength PK above 1GHz [.\EMI Radiated\]
-~ ECC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI Radiated\]
L 2 Final_Result PK+ [Final Result.Result:4]
L 2 Final Result AVG [Final_Result.Result:5]

*Test Note: FCC limits are identical to LPO02 limits in section 2.2.2

Peak Data
26516.3930 47.24 73.90 26.66 | 1000.0 1000.000 101.7 v 258.0 2.3
28549.2842 47.40 73.90 26.50 | 1000.0 1000.000 125.3 v 157.0 3.5
29427.3730 48.30 73.90 25.60 | 1000.0 1000.000 125.3 H -12.0 3.4
31629.6665 48.13 73.90 25.77 | 1000.0 1000.000 99.8 v 38.0 4.6
35185.3776 50.55 73.90 23.35 | 1000.0 1000.000 139.1 v 112.0 6.5
38464.8980 51.10 73.90 22.80 | 1000.0 1000.000 143.4 v 60.0 8.3

Average Data
26516.3930 34.82 53.90 19.08 | 1000.0 1000.000 101.7 v 258.0 2.3
28549.2842 34.55 53.90 19.35 | 1000.0 1000.000 125.3 v 157.0 3.5
29427.3730 35.23 53.90 18.67 | 1000.0 1000.000 125.3 H -12.0 3.4
31629.6665 34.82 53.90 19.08 | 1000.0 1000.000 99.8 v 38.0 4.6
35185.3776 37.64 53.90 16.26 | 1000.0 1000.000 139.1 v 112.0 6.5
38464.8980 38.06 53.90 15.84 | 1000.0 1000.000 143.4 v 60.0 8.3
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2.2.21 Test Results from 26 GHz to 40 GHz High Channel 175 MHz BW (worst case configuration)

1 FCC-Part-15 Class B-Electric-Field Strength-PK-above 1GH?z

70T

60T
1 FCC-Part-15-Class-B-Electric-Field-Strength-AV.-above-1GH 7

Level in dBpV/m

Frequency in GHz

Preview Result 1H-PK+ [Preview Result 1H.Result:2]
—— Preview Result 1V-PK+ [Preview Result 1V.Result:2]
— FCC Part 15 Class B Electric Field Strength PK above 1GHz [.\EMI Radiated\]
-~ ECC Part 15 Class B Electric Field Strength AV above 1GHz [..\EMI Radiated\]
L 2 Final_Result PK+ [Final Result.Result:4]
L 2 Final Result AVG [Final_Result.Result:5]

*Test Note: FCC limits are identical to LPO02 limits in section 2.2.2

Peak Data
26658.7400 48.30 73.90 25.60 | 1000.0 1000.000 120.8 v 245.0 2.4
29455.2088 48.62 73.90 25.28 | 1000.0 1000.000 115.3 v 241.0 3.4
31646.9634 47.58 73.90 26.32 | 1000.0 1000.000 125.1 v 0.0 4.6
33810.6303 48.73 73.90 25.17 | 1000.0 1000.000 131.5 v 155.0 6.0
35507.0984 50.40 73.90 23.50 | 1000.0 1000.000 125.3 v 225.0 6.8
38803.3011 50.52 73.90 23.38 | 1000.0 1000.000 125.3 v 332.0 8.4

Average Data
26658.7400 34.97 53.90 18.93 | 1000.0 1000.000 120.8 v 245.0 2.4
29455.2088 35.58 53.90 18.32 | 1000.0 1000.000 115.3 v 241.0 3.4
31646.9634 34.86 53.90 19.04 | 1000.0 1000.000 125.1 v 0.0 4.6
33810.6303 35.78 53.90 18.12 | 1000.0 1000.000 131.5 v 155.0 6.0
35507.0984 37.15 53.90 16.75 | 1000.0 1000.000 125.3 v 225.0 6.8
38803.3011 37.45 53.90 16.45 | 1000.0 1000.000 125.3 v 332.0 8.4
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2.2.22 Test Results 40 GHz to 300 GHz
MultiView {Spectrum ] Spectrum 2 [ Spectrum 3
Ref Level 102.00 dBpv Offset 2.00 dB ® RBW 1 MHz
- SWT 1s® VBW 3 MHz Mode Auto Sweep
TOF Inp: ExtMix U
100 copirrt e PASS
LineFCC RART 95 SUBPART M LIMIT PASS
[FCC PART 95 SUBRART M LIMIT
0 dBp!
80 dBp
60 dbp
50 dBp
40 dBp
30 deBp
20 deBp
10 depv
CF 50.0 GHz 10001 pts 2.0 GHz, Span 20.0 GHz
J Measuring... @NRNEREED Xk 21-121:’-22;:';;
16:20:28 21.12.2017
*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
40 to 60 GHz Low Channel 175 MHz BW
MultiView ! ISpectrum ] Spectrum 2 Spectrum 3 :
Ref Level 102,00 dBl\/  Offset 2.00 dB ® RBW 1 MHz
© SWT 1s®VBW 3MHz Mode Auto Sweep
TDF Inp: ExtMix U
100 dejiraitChall )
LineFCC RART 95 SUBPART M LIMIT PASS
[FCC PART 95 SUBPART M LIMIT
90 dBp
80 dBp
60 dbp
50 dBp
40 dBp
30 dBp
20 dBp
10 depy-
40.0 GHz 10001 pts 2.0 GHz 60.0 GHz
18 Sl
H Measuring... @HARAAAED wa 21122017
16:33:19 21.12.2017
*Test Note: FCC limits are identical to LP0O02 limits in section 2.2.2
40 to 60 GHz Mid Channel 175 MHz BW
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MultivView {Spectrum ] Spectrum 2 [ Spectrum 3
Ref Level 102.00 dBuy  Offset 2.00 dB ® RBW 1 MHz
® SWT 15 ® VBW 3 MHz Mode Auto Sweep
TDF Inp: ExtMix U
100 cpirarCheb) pAgs
LineFCC HART 95 SUBPART M LIMIT PASS
[FCC PART 95 SUBPART M LIMIT
90 dBp
80 dBp
\
60 dBp
50 dBp
40 dep
30 dey
20 dey
10 depy
40.0 GHz 10001 pts 2.0 GHz 60.0 GHz
m—
]_[ J Measuring... @NRNRREED [rn 21-12":’;‘232'11
16:43:11 21.12,2017
*Test Note: FCC limits are identical to LP0O02 limits in section 2.2.2
40 to 60 GHz High Channel 175 MHz BW
MultiView ! {Spectrum ] Spectrum 2 Spectrum 3 3 E]
Ref Level 102.00 dBv  Offset 2.00 dB ® RBW 1 MHz
@ SWT 15 ® VBW 3MHz Mode Auto Sweep
TDF Inp: ExtMix U
T Frequency Sweep
100 okt Chol pAss
LineFCC RART 95 SUBPART M LIMIT PASS
[FCC PART 95 SUBPART M LIMIT
90 dBy
80 dBy
n
60 dBy
50 dBp
40 dBy
30 dep!
20 dpp!
10 dBpv
40.0 GHz 10001 pts 2.0 GHz 60.0 GHz
it
il Measuring... WAMMANAED e 21122017
16:55:22 21.12.3017
*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
40 to 60 GHz Low Channel 300 MHz BW
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MultivView {Spectrum ] Spectrum 2 [Spectrum 3
Ref Level 102.00 dBuy  Offset 2.00 dB ® RBW 1 MHz
® SWT 15 ® VBW 3 MHz Mode Auto Sweep
TDF Inp: ExtMix U
100 cpirarCheb) pAgs
LineFCC HART 95 SUBPART M LIMIT PASS
[FCC PART 95 SUBPART M LIMIT
90 dBp
80 dBp
oy ¥y rm—
¥ AR Tt o T e e L T L D
60 dBp
50 dBp
40 dep
30 dey
20 dey
10 depy
40.0 GHz 10001 pts 2.0 GHz 60.0 GHz
m—
]_[ J Measuring... @NRNRREED [rn 21-117":’-1222';;
17:12:56 21.12,2017
*Test Note: FCC limits are identical to LP002 limits in section 2.2.2
40 to 60 GHz Mid Channel 300 MHz BW
MultiView ! {Spectrum ] Spectrum 2 Spectrum 3 E]
Ref Level 102.00 dBv  Offset 2.00 dB ® RBW 1 MHz
@ SWT 15 ® VBW 3MHz Mode Auto Sweep
TDF Inp: ExtMix U
T Frequency Sweep
100 okt Chol pAss
LineFCC RART 95 SUBPART M LIMIT PASS
[FCC PART 95 SUBPART M LIMIT
90 dBy
80 dBy
60 dBy
50 dBp
40 dBy
30 dep!
20 dpp!
10 dBpv
40.0 GHz 10001 pts 2.0 GHz
il Measuring... WA wa 21122017
17:19:23 21.12.3017
*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
40 to 60 GHz High Channel 300 MHz BW
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MultivView {Spectrum ] Spectrum 2 [ Spectrum3 1
Ref Level 102.00 dBuy  Offset 2.00 dB ® RBW 1 MHz
® SWT 15 ® VBW 3 MHz Mode Auto Sweep
TDF Inp: ExtMix U
100 cpirarCheb) pAgs
LineFCC HART 95 SUBPART M LIMIT PASS
[FCC PART 95 SUBPART M LIMIT
90 dBp
80 dBp
60 dBp
50 dBp
40 dep
30 dey
20 dey
10 depy
40.0 GHz 10001 pts 2.0 GHz 60.0 GHz
m—
]_[ J Measuring... @ERRNRERY o 21'117":"2212'%
17:21:47 21.12,2017
*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
40 to 60 GHz Low Channel 425 MHz BW
MultiView ! {Spectrum ] Spectrum 2 Spectrum 3 : E]
Ref Level 102.00 dBv  Offset 2.00 dB ® RBW 1 MHz
@ SWT 15 ® VBW 3MHz Mode Auto Sweep
TDF Inp: ExtMix U
1 Frequency Sweep TPk Max Auto T0 = 2Pk CI
100 okt Chol pAss
LineFCC RART 95 SUBPART M LIMIT PASS
[FCC PART 95 SUBPART M LIMIT
90 dBy
80 dBy
60 dBy
50 dBp
40 dBy
30 dep!
20 dpp!
10 dBpv
40.0 GHz 10001 pts 2.0 GHz 60.0 GHz
it
il Measuring... WAMMANAED e 21122017
17:25:09 21.12.3017
*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
40 to 60 GHz Mid Channel 425 MHz BW
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MultiView ! {Spectrum ] Spectrum 2 [ Spectrum 3
Ref Level 102,00 dBi  Offset 2.00 dB © RBW 1 MHz
© swT 1s® VBW 3MHz Mode Auto Sweep
TDF Inp: ExtMix U
100 dejirmiChell )
LineFCC RART 95 SUBPART M LIMIT PASS
[FCC PART 95 SUBPART M LIMIT
90 dBy
20 dey
60 dBp
50 dBp
40 dey
30 dBy
20 dBy
10 dBpy
40.0 GHz 10001 pts 2.0 GHz, 60.0 GHz
i 21.12.2017
measuring... W0 [ Iteeys
17:32:35 21.12.2017
*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
40 to 60 GHz High Channel 425 MHz BW
MultiView {Spectrum .] Spectrum 2 . Spectrum 3 ;
Ref Level 105,00 dBjiv _ Offset 2.00 dB ® RBW 1 MHz
- SWT 1s® ¥VBW 3 MHz Mode Auto Sweep
TOF Inp: Extiix £
1 Frequency Sweep
Limit Chebk PASS
LineFCC RART 95 SUBPART M LIMIT PAsSS
100 dBy
[FCC PART 95 SUBPART M LIMIT
90 dBy
80 dby
70 dep
60 dep
50 dBp!
40 dBp
30 dep
20 dep
10 depv
60.0 GHz 10001 pts 1.5GHz 75.0 GHz
| veazung.. GNAMAMARD W 21122007
17:54:21 21.12.2017
*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
60 to 75 GHz Low Channel 175 MHz BW
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MultiView ! {Spectrum ] Spectrum 2 [Spectrum 3

Ref Level 108.00 dBuyy  Offset 2.00 dB ® RBW 1 MHz

® SWT 1s® VBW 3MHz Mode Auto Sweep
TDF Inp: ExtMix E
1T Frequency Sweep
Limit Chegk PASS
LineFCC HART 95 SUBPART M LIMIT PASS
100 dep
[FCC PART 05 SUBPART M LIMIT
90 dep
s A
80 dap BT 48 100 (1T
T a1 A o 7 w17 el B
o <A SN PP
70 dey
60 day
50 dey
40 dBy
30 dBp
20 dBy
10 dBpy-
60.0 GHz 10001 pts 1.5 GHz 73.0 GHz
A 21.12.2017
Measuring... WMRNEEEED [ Jtreaeis

17:58:08 21.12.2017

*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2

60 to 75 GHz Mid Channel 175 MHz BW

MultiView {Spectrum ] Spectrum 2

Spectrum3
Ref Level 105,00 dBjiv _ Offset 2.00 dB ® RBW 1 MHz

- SWT 1s® ¥VBW 3 MHz Mode Auto Sweep

TDF Inp: ExtMix E
Frequency Sweep
Limit Chetk PASS
LineFGC HART 95 SUBPART M LIMIT PASS
100 dep

[FCC PART 95 SUBPART M LIMIT
30 dep

a0 dep

Pt

T
A L

PV o [ VAP R vl

AU N eI e gy T

70 dep

60 dey

50 dey

40 dey

30 dey

20 dey!

10 dBpv:
60.0 GHz 10001 pts 1.5 GHz 75.0 GHz
—

J Measuring... @RMRNANAD wa 21123017

18:03:28 21.12.2017

*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2

60 to 75 GHz High Channel 175 MHz BW
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MultiView ! {Spectrum ] Spectrum 2

Ref Level 108.00 dBuyy  Offset 2.00 dB ® RBW 1 MHz
® SWT 1s® VBW 3MHz Mode Auto Sweep

[ Spectrum 3

TDF Inp: ExtMix E
1T Frequency Sweep
Limit Chegk PASS
LineFCC HART 95 SUBPART M LIMIT PASS
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[FCC PART 05 SUBPART M LIMIT
90 dey!
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W8 21122017
18:05:54

measuring... @RREREEED

18:05:55 21.12.2017

*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2

60 to 75 GHz Low Channel 300 MHz BW

MultiView {Spectrum ] Spectrum 2

Spectrum3
Ref Level 105,00 dBjiv _ Offset 2.00 dB ® RBW 1 MHz

- SWT 1s® ¥VBW 3 MHz Mode Auto Sweep

TDF Inp: ExtMix E
Frequency Sweep
Limit Chetk PASS
LineFGC HART 95 SUBPART M LIMIT PASS
100 dep

[FCC PART 95 SUBPART M LIMIT
30 dep

T Y T gy

sy

a0 dep gy

i ]
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ke it it e

T B 0P T i ot e i Rt e

70 dey

60 dey
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20 dey!

10 dBpv:
60.0 GHz 10001 pts 1.5 GHz 75.0 GHz

J Measuring... @RMRNANAD e

1.12.2017
18:12:24

18:12:24 21.12.2017

*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2

60 to 75 GHz Mid Channel 300 MHz BW

Page 46 of 88

TUV SUD AMERICA INC 10040 Mesa Rim Road San Diego, CA 92121-2912 Phone: 858 678 1400 FAX: 858 546 0364



Delphi Deutschland GmbH
Report No. SD72133292-1117B Model: J3TR

America

MultiView ! {Spectrum ] Spectrum 2 [ Spectrum 3

Ref Level 108.00 dBuyy  Offset 2.00 dB ® RBW 1 MHz
® SWT 1s® VBW 3MHz Mode Auto Sweep

TDF Inp: ExtMix E
1T Frequency Sweep
Limit Chegk PASS
LineFCC HART 95 SUBPART M LIMIT PASS
100 dep

[FCC PART 05 SUBPART M LIMIT
90 dey!

80 doy!
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60.0 GHz 10001 pts 1.5 GHz 73.0 GHz

W8 21122017
18:21:42

measuring... @RREREEED

18:21:42 21.12.2017

*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2

60 to 75 GHz High Channel 300 MHz BW

MultiView {Spectrum ] Spectrum 2 Spectrum 3 %

Ref Level 108.00 dByv  Offset 2.00 dB ® RBW 1 MHz
- SWT 1s® ¥VBW 3 MHz Mode Auto Sweep

TOF I ExtMix E
1 Frequency Sweep
Limit Chetk PASS
LineFGC HART 95 SUBPART M LIMIT PASS
100 dep

[FCC PART 95 SUBPART M LIMIT
30 dep

50 dey

40 dey

30 dey
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10 dBpv:
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e 21.12.2017
18:23:52

J Measuring... @RMRNANAD

18:23:52 21.12.2017

*Test Note: FCC limits are identical to LPOO2 limits in section 2.2.2

60 to 75 GHz Low Channel 425 MHz BW
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MultiView ! {Spectrum ] Spectrum 2 [ Spectrum 3
Ref Level 108.00 dBpv  Offset 2.00 dB ® RBW 1 MHz
® SWT 1s® VBW 3MHz Mode Auto Sweep
TDF Inp: ExtMix E
1T Frequency Sweep
Limit Chepk PASS
LineFCC RART 95 SUBPART M LIMIT PAss
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Measuring...  WANKANAED e 21122017
18:33:42 21.12.2017
*Test Note: FCC limits are identical to LP0O02 limits in section 2.2.2
60 to 75 GHz Mid Channel 425 MHz BW
MultiView {Spectrum ] Spectrum 2 Spectrum 3 %
Ref Level 108.00 dBpv  Offset 2.00 dB ® RBW 1 MHz
® SWT 1s® VBW 3MHz Mode Auto Sweep
TDF Inp: ExtMix E
1 Frequency Sweep
Limit Chetk PAss
LineFCC RART 95 SUBPART M LIMIT PASS
100 dey
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60.0 GHz 10001 pts 1.5 GHz 75.0 GHz
| Moasuring... WARARARED wa 21122017
18:43:31 21.12.2017
*Test Note: FCC limits are identical to LP002 limits in section 2.2.2
60 to 75 GHz High Channel 425 MHz BW
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MultiView | Spectrum 1
Ref Level 107.00 dByi © RBW 1 MHz
© SWT L5 ® VBW 3MHz Mode Auto Sweep
TDF Inp: Extii W
1 Frequency Sweep
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
75 to 110 GHz Low Channel 175 MHz BW
MultiView | Spectrum
Ref Level 107.00 dByi ® RBW 1 MHz
® SWT 15 ® VBW 3 MHz Mode Auto Sweep
TOF Inp: Extivix W
1 Frequency Sweep TP Max Buto 10
Uit Chelbk PASS
LInEFCC FART 95 SUBPART M LIMIT PASS
100
[FCC PAR 5 SUBPART M LIMIT
90 dey
80 dey
60 dep
50 dep
40 dep
30 dBp
20 dBp
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17:32:13 27.12.2017
*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
75 to 110 GHz Mid Channel 175 MHz BW
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MultiView | Spectrum 1
Ref Level 107.00 dByi © RBW 1 MHz
© SWT L5 ® VBW 3MHz Mode Auto Sweep
TDF Inp: Extii W
1T Frequency Sweep
Liffit Chefk PASS
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i
measuring... WHAED e 27122017
17:37:49 27.12.2017
*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
75 to 110 GHz High Channel 175 MHz BW
MultiView | Spectrum
Ref Level 107.00 dByi ® RBW 1 MHz
® SWT 15 ® VBW 3 MHz Mode Auto Sweep
TOF Inp: Extivix W
1 Frequency Sweep
init Chefk PASS
[ LinFCC HART 95 SUBPART M LIMIT PASS
100
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17:45:02 27.12.2017
*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
75 to 110 GHz Low Channel 300 MHz BW
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MultiView | Spectrum 1
Ref Level 107.00 dByi © RBW 1 MHz
© SWT L5 ® VBW 3MHz Mode Auto Sweep
TDF Inp: Extii W
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
75 to 110 GHz Mid Channel 300 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
75 to 110 GHz High Channel 300 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
75 to 110 GHz Low Channel 425 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
75 to 110 GHz Mid Channel 425 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
75 to 110 GHz High Channel 425 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
110 to 160 GHz Low Channel 175 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
110 to 160 GHz Mid Channel 175 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
110 to 160 GHz High Channel 175 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
110 to 160 GHz Low Channel 300 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
110 to 160 GHz Mid Channel 300 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
110 to 160 GHz High Channel 300 MHz BW
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*Test Note: FCC limits are identical to LPOO2 limits in section 2.2.2
110 to 160 GHz Low Channel 425 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
110 to 160 GHz Mid Channel 425 MHz BW
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*Test Note: FCC limits are identical to LPOO2 limits in section 2.2.2
110 to 160 GHz High Channel 425 MIHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
160 to 220 GHz Low Channel 175 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
160 to 220 GHz Mid Channel 175 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
160 to 220 GHz High Channel 175 MHz BW
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*Test Note: FCC limits are identical to LP002 limits in section 2.2.2
160 to 220 GHz Low Channel 300 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
160 to 220 GHz Mid Channel 300 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
160 to 220 GHz High Channel 300 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
160 to 220 GHz Low Channel 425 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
160 to 220 GHz Mid Channel 425 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2

160 to 220 GHz High Channel 425 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2

220 to 300 GHz Low Channel 175 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2

220 to 300 GHz Mid Channel 175 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2

220 to 300 GHz High Channel 175 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
220 to 300 GHz Low Channel 300 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
220 to 300 GHz Mid Channel 300 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
220 to 300 GHz High Channel 300 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2
220 to 300 GHz Low Channel 425 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2

220 to 300 GHz Mid Channel 425 MHz BW
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*Test Note: FCC limits are identical to LP0OO2 limits in section 2.2.2

220 to 300 GHz High Channel 425 MHz BW
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2.3.3

23.4

2.3.5

2.3.6

2.3.7

America

FREQUENCY STABILITY

Specification Reference

LP0O002 Clause 3.14.1.4

Standard Applicable

Fundamental emissions must be contained within the frequency band during all conditions of operation.
Equipment is presumed to operate over the temperature range -20 to 50 degrees Celsius with an input
voltage variation of 85% to 115% of rated input voltage.

Equipment Under Test and Modification State

Serial No: 286606920 / Default Test Configuration

Date of Test/Initial of test personnel who performed the test

January 02, 2018/IR

Test Equipment Used
The major items of test equipment used for the above tests are identified in Section 3.1.
Environmental Conditions/Test Location

Test performed at TUV SUD America Inc. Rancho Bernardo facility

Ambient Temperature 24.2°C
Relative Humidity 39.1%
ATM Pressure 99.5 kPa

Additional Observations

e EUT has no antenna port available. The measurements under this section were performed
using radiated measurement method.

e Extreme temperature range used is -30°C to +85°C. During test the EUT spectrum was
monitored in the entire temperature range but only the data obtained at extreme
temperatures is presented as worst case results.

e Extreme test source voltage used is 10.2 VDC and 13.8 VDC (85 % and 115 % of nominal
voltage). No considerable frequency variations were observed at extreme supply voltages.

e An offset of 40.0 dB was added to account for the test setup loss.

e RBW is 1 MHz while VBW is 3 MHz

e Detector is Peak

e Trace is Max Hold

e During the test low and high frequencies (f.and fu) of the signal spectrum were monitored. The
applicable spurious emissions limit was used to define frand fu.
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2.3.8 Test Results

Temperature variation

America

Modulation BW Temperature F’eq“(eg;‘;)m‘” E F’eq“‘:gf_lyz;'"gh e
85°C 76.003900 76.9737400
175 MHz 20°C 76.004550 76.981600
-30°C 76.007020 76.979750
85°C 76.005330 76.936050
300 MHz 20°C 76.005200 76.943130
-30°C 76.007800 76.948660
85°C 76.006370 76.931690
425 MHz 20°C 76.006760 76.940660
-30°C 76.009100 76.947490

EUT Complies

fi=76.003900 GHz > 76.0 GHz
f4=76.947490 GHz < 77.0 GHz

239 Test Plots

MultiView | Spectrum

Ref Level 39.00 dBm  Offset 40.00 dB ® RBW 1 MHz
® SWT

100 ms ® VBW 3 MHz Mode Auto Sweep

Count 300/300

20:44:26 02.01.2018

-30 DEG 12.0 VDC Low channel 175 MHz BW

Inp: ExtViz E
1 Frequency Sweep
M2[1] -1.73 dBm
76.007020 GHz
o MI[IH*—zs.zo B
76.000000 GHz
20 db
0 J*-«-—uu._.._\.»v-\.,\..flwm‘
0 dﬂm:ﬁ ‘
-10d L“
-20d
-30 dém
-a0d
-50d
CF 76.0 GHz 10001 pts 130.0 MHz/ Span 1.3 GHz
H J Measuring...  SHNHSNANED Eri Mﬂﬂfﬂiﬁ
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MultiView | Spectrum B
Ref Level 39.00 dBm Offset 40.00 d& ® RBW 1 MHz
® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep Count 300/300
Inp: Extl¥lix E
TFreqUENCcY SWEEP
M2[1]
76.004550 GHz
30d M1[t—21:39dBm
76.000000 GHz
20d
10 d
2
S — e 1
-10 d
1
-20 d
-30 d
-40 d
-50 d
CF 76.0 GHz 10001 pts 130.0 MHz/ Span 1.3 GHz
02.01.2018
H J Aborted NEENENEED e ora3a

19:34:35 02.01.2018

20 DEG 10.2/12.0/13.8 VDC Low channel 175 MHz BW

MultiView | Spectrum

Ref Level 39.00 dBm  Offset 40.00 dB ® RBW 1 MHz

® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep Count 300/300
Inp: ExtMix E
1 Frequency Sweep
M2[1] -1.31 dBm
76.003900 GHz
04 M1[t—20.01 dBm

76.000000 GHz

10 dBm -‘\'\
=

-20 d %

-30 dBm

-40d

-s0d

CF 76.0 GHz 10001 pts 130.0 MHz/ Span 1.3 GHz
H J Measuring... EUNERERED A nzi%%‘zzzl?ig

18:22:10 02.01.2018

85 DEG 12.0 VDC Low channel 175 MHz BW
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MultiView | Spectrum B
Ref Level 39.00 dBm Offset 40.00 d& ® RBW 1 MHz
® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep Count 300/300
Inp: Extivlix E
TFrequency Sweep
M2[1]
76.007800 GHz
30d M1[t1—26:98 dBm
76.000000 GHz
20 dl
10 dl e "...‘.ﬁ.Ml
=
S — e ¥
-10 d
-20 d
AN A s b
-30 d
-40 d
-50 d
CF 76.0 GHz 10001 pts 130.0 MHz/ Span 1.3 GHz
B —
02.01.2018
H J Aborted NEENENEED e asaa

20:45:34 02.01.2018

-30 DEG 12 VDC Low channel 300 MHz BW

MultiView | Spectrum
Ref Level 39.00 dBm  Offset 40.00 dB ® RBW 1 MHz
® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep Count 300/300
Inp: ExtMix E
1 Frequency Sweep
M2[1] -2.17 dBm
76.005200 GHz
30d MY =20.66 dBriv
76.000000 GHz
20d
[ s o
10 dBm W
i dam:i i ]\
-10 d ‘
1
-20d \k
Ll HML L \\m\\mlﬂlli o WM M
-30 dB
-40 d
-50 d
CF 76.0 GHz 10001 pts 130.0 MHz/ Span 1.3 GHz
P —
H J Measuring... EURNENARD ok nzilz}éz;q:g

19:39:42 02.01.2018

20 DEG 10.2/12.0/13.8 VDC Low channel 300 MHz BW
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MultiView - Spectrum
Ref Level 39.00 dBm

America

(-]

Offset 40.00 d& ® RBW 1 MHz

Count 300/300

e SWT 100 ms ® VBW 3 MHz Mode Auto Sweep
Inp: ExtMix E
TFrequency Sweep
M2[1]
76.005330 GHz
30d M1[t1—20:62 dBm
76.000000 GHz
20 dl
10 d b Mul
S — e - I
-10 d \
1
-20 d h‘
™ FRRPTPRRORT Y ,..‘..JJ ““'M"‘"‘W‘ ‘M W“ “
-30 d
-40 d
-50 d
|
CF 76.0 GHz 10001 pts 130.0 MHz/ Span 1.3 GHz
il | Measuring... WNAMAMAND e 02012018
18:27:44 02.01.2018
85 DEG 12.0 VDC Low channel 300 MHz BW
MultiView | Spectrum

Ref Level 39.00 dBm
& SWT

Inp: ExtMix E

1 Frequency Sweep

Offset 40.00 dB ® RBW 1 MHz
100 ms & VBW 3 MHz

Mode Auto Sweep

Count 300/300

M2[1]

76.009100 GHz

M1[t1—26.08 dBm
76.000000 GHz

-1.42 dBm

10 dBm

-30 db
-40 df
-50 d
[ ]

CF 76.0 GHz 10001 pts 130.0 MHz/ Span 1.3 GHz

H J Aborted [ [LLLCLL] Ay nzé':['lf;éﬁ'ég
20:47:05 02.01.2018

-30 DEG 12.0 VDC Low channel 425 MIHz BW
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19:44:55 02.01.2018

20 DEG 10.2/12.0/13.8 VDC Low channel 425 MHz BW

MultiView - Spectrum
Ref Level 39.00 dBm  Offset 40.00 dB ® RBW 1 MHz
® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep Count 300/300
Inp: Extivlix E
TFrequency Sweep
M2[1]
76.006760 GHz
30 d |»/|1[1H*—22.89 dBrm
76.000000 GHz
20d
10 f) 'Lﬂm
S — e 2 1
-10 d ~L
-20d f
Do bbb bt M
-30 d
-a0d
-50 d
CF 76.0 GHz 10001 pts 130.0 MHz/ Span 1.3 GHz
H J Aborted  WERRNAEEN g 02012048

MultiView | Spectrum
Ref Level 39.00 dBm  Offset 40.00 dB ® RBW 1 MHz
® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep Count 300/300
Inp: ExtMix E
1 Frequency Sweep
M2[1] -0.71 dBm
76.006370 GHz
04 M1 t—23:02 dBm
76.000000 GHz
20 d
10 dBm i
N —
12
EECURS—, 0 e T
-10d \
-20 df 1
P TP Y llhananawlhxihww M
-30 dém
-40d
-50d
CF 76.0 GHz 10001 pts 130.0 MHz/ Span 1.3 GHz
H J Measuring... WHAEREEED A nzﬂ}i‘?;g
18:31:35 02.01.2018
85 DEG 12.0 VDC Low channel 425 MHz BW
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20:43:26 02.01.2018

-30 DEG 12.0 VDC High channel 175 MHz BW

MultiView - Spectrum
Ref Level 39.00 dBm Offset 40.00 d& ® RBW 1 MHz
® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep Count 300/300
Inp: Extl¥lix E
TFreqUENCcY SWEEP
M2[1] -2.26 dBm
76.979750 GHz
30d M1[t1—18:88 dBm
77.000000 GHz
20d
10 d l IH
S — e T =
-10 d (
| 1
-20 d
YT
-30 d
-40 d
-50 d
CF 77.0 GHz 10001 pts 130.0 MHz/ Span 1.3 GHz
02.01.2018
H J Aborted NEENENEED e a5

MultiView | Spectrum
Ref Level 39.00 dBm  Offset 40.00 dB ® RBW 1 MHz
® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep Count 300/300
Inp: ExtVix E
1 Frequency Sweep
M2[1] -1.40 dBm
76.981600 GHz
04 MI[tH—16:11 dBm
77.000000 GHz
20 d
— I,
10 dBm ( us
2
EECURS—, 0 e ! v
10 df l \
} \1
-20d
9 J M .J A I
-30 dém
-40d
-50d
|
CF 77.0 GHz 10001 pts 130.0 MHz/ Span 1.3 GHz
H J Aborted  RRRRRNERN A nz'l':;}g:'}g
19:32:18 02.01.2018
20 DEG 10.2/ 12.0/13.8 VDC High channel 175 MHz BW
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MultiView - Spectrum

America

(-]

Ref Level 39.00 dBm  Offset 40.00 dB ® RBW 1 MHz
e SWT 100 ms ® VBW 3 MHz Mode Auto Sweep

Inp: ExtVix E

TFreqUENCcY SWEEP
M2[1]

304 T[]

Count 300/300

¥6.973740 GHz

—+—t9:09dBm

¥7.000000 GHz

|—————H1 1650 dem 'r T
| \
|

-20 d
Ritegsiapleltoltibandy *WM T

18:34:45 02.01.2018

85 DEG 12.0 VDC High channel 175 MHz BW

MultiView | Spectrum

-30 d
-40 df
-50 df
\/‘1
CF 77.0 GHz 10001 pts 130.0 MHz/ Span 1.3 GHz
il | Meosuring... GNAMMMANS e 02012019

Ref Level 39.00 dBm  Offset 40.00 dB ® RBW 1 MHz
& SWT 100 ms ® VBW 3 MHz Mode Auto Sweep

Inp: ExtMix E

1 Frequency Sweep
M2[1

30d MITT

Count 300/300

1 -1.64 dBm
76.948660 GHz

T—26.:89 dBm

77.000000 GHz

-30 dem
-40 d
]

CF 77.0 GHz 10001 pts 130.0 MHz/ Span 1.3 GHz

H J Aborted  NERRRRREN A nzé':['lf;g:'ég
20:42:01 02.01.2018

-30 DEG 12.0 VDC High channel 300 MHz BW
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MultiView - Spectrum
Ref Level 39.00 dBm  Offset 40.00 d& ® RBW 1 MHz
® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep Count 300/300
Inp: ExtMix E
1 Frequency Sweep
M2[1]
76.943130 GHz
30d M1 t—22:94dBm
¥7.000000 GHz
20 d
10 di 5 ﬂﬂu
It B
2
0 dBm -
10 d 1 \\
-20d N‘
il " |“J Wﬂuul il Lo dah Py Lk bl b
-30d
-a0d
-s0d
CF 77.0 GHz 10001 pts 130.0 MHz/ Span 1.3 GHz
02.01.2018
H J Aborted NEENENEED e 042

19:29:43 02.01.2018

20 DEG 10.2/12.0/13.8 VDC High channel 300 MHz BW

MultiView | Spectrum
Ref Level 39.00 dBm  Offset 40.00 dB ® RBW 1 MHz
® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep Count 300/300
Inp: ExtVix E
1 Frequency Sweep
M2[1] -1.86 dBm
76.936050 GHz
and M1 t—23:98 dBm
77.000000 GHz
20 d
10 dBm 1 m‘ﬂ
5 dbm 2
-10d \
0 } \4. .
w«m«wwwm} e it
-30 dém
-40d
-50d
|
CF 77.0 GHz 10001 pts 130.0 MHz/ Span 1.3 GHz
H J Aborted  NERRRRREN A nzﬂ}ﬁ?;g
18:36:52 02.01.2018
85 DEG 12.0 VDC High channel 300 MHz BW
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MultiView | Spectrum B

Ref Level 39.00 dBm  Offset 40.00 dB ® RBW 1 MHz
e SWT 100 ms ® VBW 3 MHz Mode Auto Sweep

Count 300/300

Inp: Extivix £
T Frequency SWeep
M2[1]
76.947490 GHz
30d MI[t—27:21 dBm

¥7.000000 GHz

0 dem:

=40 d

-50 d

CF 77.0 GHz 10001 pts 130.0 MHz/ Span 1.3 GHz
il | Meosuring... WAAMMAAED e 02912019

20:40:42 02.01.2018

-30 DEG 12.0 VDC High channel 425 MIHz BW

MultiView | Spectrum

Ref Level 39.00 dBm  Offset 40.00 dB ® RBW 1 MHz
& SWT 100 ms ® VBW 3 MHz Mode Auto Sweep

Count 300/300

Inp: ExtMix E
1 Frequency Sweep
M2[1] -1.33 dBm
76.940660 GHz
04 M1 T—24:99 dBm

77.000000 GHz

™ Lo - Dol UL " " Lig il .‘_‘M "
40 d
-50 d
CF 77.0 GHz 10001 pts 130.0 MHz/ Span 1.3 GHz
H J Aborted  MURRBRREN ok “2-1':;-122'::';3

19:12:40 02.01.2018

20 DEG 10.2/12.0/13.8 VDC High channel 425 MHz BW
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MultiView - Spectrum B
Ref Level 39.00 dBm  Offset 40,00 dB ® RBW 1 MHz SGL
® SWT 100 ms ® VBW 3 MHz Mode Auto Sweep Count 300/300
Inp: ExtMix E
T Frequency Sweep
M2[1] -2.13 dBm
76.931690 GHz
30d M1[t1—27:55 dBm
77.000000 GHz
20d
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20 d
1
-30 d
-40 d
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| W v 7o
18:40:44 02.01.2018
85 DEG 12.0 VDC High channel 425 MHz BW
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SECTION 3

TEST EQUIPMENT USED
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3.1 TEST EQUIPMENT USED
List of absolute measuring and other principal items of test equipment.
(S":I; g;?:;;) Test Equipment Type Serial Number Manufacturer Cal Date C::)Ia[t):e
Radiated Test Setup
1003 Signal Generator SMR-40 1104.0002.40 Rhode & Schwarz 05/16/17 05/16/18
7611 Signal/Spectrum Analyzer FSW26 102017 Rhode & Schwarz 04/25/17 04/25/18
1002 Bilog Antenna 3142C 00058717 ETS-Lindgren 11/20/17 11/20/19
8891 Pre-Amplifier PE15A3262 1012 TUV SUD America 06/15/17 06/15/18
7631 aD:t‘;:'re];idgEd waveguide horn 3117 00205418 ETS-Lindgren 08/03/17 08/03/18
9001 Horn antenna (18-26 GHz) HO42S 101 Custom Microwaves 08/18/17 08/18/19
9002 Horn antenna (26-40 GHz) HO28S 102 Custom Microwaves 07/14/17 07/14/19
9003 Horn antenna (40-60 GHz) HO19R 103 Custom Microwaves 07/19/17 07/19/19
9004 Horn antenna (50-75 GHz) HO15R 104 Custom Microwaves 07/19/17 07/19/19
7628 Horn antenna (75-110 GHz) SAR-2309-10-S2 13481-01 Sage Millimeter, Inc. 08/16/17 08/16/19
9081 Horn antenna (110-170 GHz) HOG6R N/A Custom Microwaves Verified
9082 Horn antenna (140-220 GHz) HO5R N/A Custom Microwaves Verified
9080 Horn antenna (220-325 GHz) HO3R N/A Custom Microwaves Verified
7620 EMI Test Receiver ESU40 100399 Rhode & Schwarz 10/17/17 10/17/18
8628 Pre-amplifier QLJ 01182835-J0 8986002 QuinStar Technologies Inc. 02/09/17 02/09/18
8893 Pre-amplifier (18-40 GHz) SLKKa-30-6 15G27 Spacek Labs Verified by 1003 and 7611
7637 Harmonics mixer (40-60 GHz) FS-Z60 100009 Rhode & Schwarz 01/26/16 01/26/18
7636 Harmonics mixer (60-90 GHz) FS-Z90 100092 Rhode & Schwarz Verified
7633 Harmonics mixer (75-110 GHz) HM-110-7 101000 Radiometer Physics Verified
7634 Harmonics mixer (110-170 GHz) HM-170 0062 Radiometer Physics 05/10/16 05/10/18
7635 Harmonics mixer (170-220 GHz) HM-220 020022 Radiometer Physics 06/10/16 06/10/18
7632 Harmonics mixer (220-325 GHz) HM-325 020075 Radiometer Physics 06/14/16 06/14/18
8872 Direct Reading Attenuator STA-60-19-D1 11875-01 Sage Millimeter, Inc. Verified
8860 Direct Reading Attenuator STA-60-15-D1 11466-01 Sage Millimeter, Inc. Verified
8861 Direct Reading Attenuator STA-60-10-D1 11466-01 Sage Millimeter, Inc. Verified
8873 Active Multiplier (40-60 GHz) AMC-19-RFHOO 124 Millitech, Inc. Verified
8914 Active Multiplier (50-75 GHz) AMC-15-RFH00 283 Millitech, Inc. Verified
8915 Active Multiplier (75-110 GHz) AMC-10-RFHOO 606 Millitech, Inc. Verified
8922 High-frequency cable R90-088-200 N/A Teledyne 02/10/17 02/10/18
1026 High-frequency cable 3M-7/C2 N/A MicroCoax 04/26/17 04/26/18
8849 High-frequency cable (1-18 GHz) SAC-26G-6.1 363 A.H.Systems 04/23/17 04/23/18
8771 6dB attenuator 606-06-1F4/DR N/A MECA 10/11/17 10/11/18
Miscellaneous
6708 Multimeter 34401A US36086974 Hewlett Packard 07/05/17 07/05/18
7554 3?1‘;:‘;;‘?{{;:3'“"”“”‘3/ Humidit | oryixow 0400706 Omega 01/17/17 01/17/18
7579 Temperature Chamber 115 151617 TestQuity 08/22/17 08/22/18
118208 DC Power Supply Pad 250-4.5L 29051058 Kikusui Electronics Corp. Verified by 6708
9076 DC Power Supply 18020M P802039 Protek Verified by 6708
Test Software EMC32 V8.53 Rhode & Schwarz N/A
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3.2 MEASUREMENT UNCERTAINTY

For a 95% confidence level, the measurement uncertainties for defined systems are:

3.2.1 Radiated Emission Measurements (Below 1 GHz)

America

Receiver/Spectrum Analyzer Rectangular 0.45 0.26 0.07
Cables Rectangular 0.50 0.29 0.08
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.75 0.43 0.19
Site Triangular 3.55 1.45 2.10
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (uc): 1.69

Coverage Factor (k): 2

Expanded Uncertainty: 3.38

3.2.2 Radiated Emission Measurements (1 GHz to 18 GHz)

Receiver/Spectrum Analyzer Rectangular 0.57 0.33 0.11
Cables Rectangular 0.70 0.40 0.16
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 0.37 0.21 0.05
Site Triangular 3.55 1.45 5.04
EUT Setup Rectangular 1.00 0.58 0.33
Combined Uncertainty (uc): 2.40
Coverage Factor (k): 2
Expanded Uncertainty: “dol
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3.23 Radiated Emission Measurements (Above 18 GHz)

Spectrum Analyzer/External Mixer Rectangular 3.34 1.93 3.72
Cables Rectangular 0.70 0.40 0.16
Preamp Rectangular 0.50 0.29 0.08
Antenna Rectangular 2.70 1.56 2.43
EUT Setup Rectangular 1.50 0.87 0.75
Combined Uncertainty (uc): 2.67
Coverage Factor (k): 2
Expanded Uncertainty: 5.35
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SECTION 4

DIAGRAM OF TEST SETUP
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4.1 RADIATED EMISSION TEST SETUP (BELOW 1 GHZ)

Antenna mast capable

of 4.0 meters elevation Semi-Anechoic chamber

Antenna Center Paint

-

4

]

|
3 meters |

WI

0.8 meters

Turntable

PC running Receiver/Spectrum
automated software Analyzer
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4.2 RADIATED EMISSION TEST SETUP (ABOVE 1 GHZ)

[[] Antenna mast capable

of 4.0 meters elevation Semi-Anechoic chamber

A
Y

% 3 meters I

0.8 meters

Turntable

Absorbing material between measuring antenna
and EUT for above 1GHz measurement

PC running Receiver/Spectrum
automated software Analyzer

*A test distance of 3 m was used for measurements below 60 GHz. The emissions in the range
from 60 GHz to 160 GHz were evaluated at 1.0 m distance. For the measurements from 160 GHz
to 220 GHz, the test distance was reduced to 0.5 m to assure that the noise floor is at least 10
dB below the applicable limit. Measurements above 220 GHz were taken at 0.2 m distance.
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4.3 LABORATORY LAYOUT

TUV SUD America Inc. (Rancho Bernardo)

16936 Via del Campo, San Diego, CA 92127-1708 (33.018644,-117.092409).
Phone: 858 678 1436 /1465/ 1466/1467 and 1472 Fax: 858 546 0364.

Choose certainty.
Add value.

America

——

+SAC Chamber
(10m)

————
[ ———
+ CE Chamber

O —
e

+Debugging Chamber

—
«Wireless Area I

+Ground Plane
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44 LABORATORY PICTURES

TUV SUD America Inc. (Rancho Bernardo)

16936 Via del Campo, San Diego, CA 92127-1708 (33.018644,-117.092409).
Phone: 858 678 1436 /1465/ 1466/1467 and 1472 Fax: 858 546 0364. Choose certainty.

Add value.

America

10m semi Anechoic Chamber
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SECTION 5

ACCREDITATION, DISCLAIMERS AND COPYRIGHT
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5.1 ACCREDITATION, DISCLAIMERS AND COPYRIGHT

TUV SUD America Inc.’s reports apply only to the specific sample tested under stated test
conditions. It is the manufacturer’s responsibility to assure the continued compliance of
production units of this model. TUV SUD America, Inc. shall have no liability for any deductions,
inferences or generalizations drawn by the client or others from TUV SUD America, Inc.’s issued

reports.

This report is the confidential property of the client. As a mutual protection to our clients, the
public and TUV SUD America, Inc., extracts from the test report shall not be reproduced, except

in full without TUV SUD America, Inc.’s written approval.

This report must not be used to claim product certification, approval, or endorsement by

A2LA, NIST, or any agency of the federal government.

TUV SUD America, Inc. and its professional staff hold government
and professional organization certifications for

AAMI, ACIL, AEA, ANSI, IEEE, A2LA, NIST and VCCI.
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