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1 MmHFHETSERsi

Y 3AF : Veoneer US, Inc.
#g AP : Veoneer US, Inc.
¢ R ¥ ak: 26360 American Drive Southfield, Ml 48034 USA
R : VEONEER
% ¢4 77 GHz FLR Radar Sensor
3% 77VI2FLR
BEREEEH: ARF2ARER &% A Flrad FTndR:
ERE gy 300477 £HE1EFFES - 15 E2

BRI E =R %% TAF 2022
P A R R 4 LPO002

£ # R P ANSIC63.10-2013
= ERIEP S IRk kS
1 |FHeFRA Mt R T g 3. 14.1.2 & £
2 |mwrgs et M OB R PR 3.14.1.3 &2 2.8 & &
3 PRI EA M AR T R 3. 14. 1.4 & £
4 |ThAibETE o SRR RS PR 2.3 & T
5 |xamz2 & & M R T R 2.2 & Ty
LR A G PRE P REB AT NRE PR AR RET PR
=~k & iv3F @ (Maximum Permissible Exposure » MPE)
7 = EpE P ROOF PR e
1 |RAkrgE M O T A FERLE ¥ 5.20.2 & &
R BRlSHR LA TR BRIF TR AT

Report No.: RT190821C04 Page No. 5/29 Report Format Version: 6.1.4




[BUREAU |
VERITAS

2 - A&
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#- : |77 GHz FLR Radar Sensor
. : |77V12FLR

)

fF T R :|8~17Vdc

# % 2 & [FMCW

1 i% 48 F : |76.5GHz

# B F % R :(19.1dBm/MHz

XM fE g

Rz

T R SN S [NA

OB MM Y o NA

NA

fo @ .

= .
1. %% 5 77 GHz FLR Radar Sensor » # # 844f 5 533 76 3 77 GHz » & p|3R B3R AR i 9 g F 4o ¢
45 (GHz)

76.5

2. CERRRE R AR I AT

Antenna Net | Frequency Connector
Antenna No. Brand Model Gain (dBi) | Range (GHz) Antenna Type Type
Tx1 VEONEER N/A 15 76~77 Planar Patch None
Tx2 VEONEER N/A 15 76~77 Planar Patch None
Tx3 VEONEER N/A 15 76~77 Planar Patch None
3. The EUT incorporates a MIMO function.
Technology TX & RX Configuration
Millimeter Wave 3TX | 4RX
4, P ERRAN S REHTREITFRZ BL WS CFR AR S N T B2 Rk H Y e

TR TR AR N F AR BB X MRS B

Hhz Rfep 5L P

e
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2.2 "BSRIGEZE R A b

BRRR R PIpFiadE Y Horhenfe B - AL 22 AR E T AW RS A e R AR Y aofe i,
AR - Rk FR R EAE T R kS e

No. Product Brand Model No. Serial No. FCCID Remark
A | DC Power Supply Topward 6603D 795551 NA Provided by Lab
NOTE:

1. All power cords of the above support units are non-shielded (1.8 m).

Shielded Cores
No. Cable Qty. Length (m) Remark
(Yes/ No) (Number)
1 Signal Cable 1 0.9 No 0 Supplied by client
23 RRREEF
EUT
§Signal port
(1)

Under Table

(A) DC Power
Supply
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3 TR
3.1 g & K
(1) %2 %
FEHE L EEL R f M AT PR 2L 23 8 TRBET E2 R fheT
47 % (MHz) i _B¥RHE @BUV)
125 {7 (Quasi-peak) I 3518 (Average)
0.15-0.5 66-56(:1) 56-46(:1)
0.5-5 56 46
5-30 60 50
(GL) S & 2 R o
(2) v b2 R
BRI B AEL R 4 R S A T SRR 314.1.2 §(1)2 & K 1% 40GHZ i S5 54 1 &
2.8 &2 — H TP B R
#E % (MHz) ®H R (MR 2 =, uVim) BIEE(2 7))
0.009 - 0.490( %) 2,400/f(kHz) 300
0.490 (# 2)-1.705(%) 24,000/f(kHz) 30
1.705(# $)-30(% %) 30 30
30(z)-88(%) 100 3
88 (% 3)-216(%) 150 3
216 (# 5)-960 (%) 200 3
960 (% )+ 500 3

(3) =&z Rz
Pt ST L B S CE B TR T L RS AP S TR B 2AT
FR & b2 48 & (unique coupling) & st R o Wi T K *L it v ¥ FE R %;c;cp
TMORAFERFART RERBFEL L ARST EIEL ﬁﬁ?fﬁq‘-ﬂrﬁ% SR 2 ue MARER o Aol
BNC - F type ~ N type ~ M type - UG type - RCA~SMA~SMB... 5 2 H @& £ g1 ¥ i iR # e -

@) $r F oA 2B £
EHEFE B L R € M FAPE T SR 2 314 &, 1 (P4 S 5 76 GHz~T77 GHz -
Mr R S 0 A RE 31412 2 R e T
HEUH B EF M EL G 3 \ RGP R 2 Eie bt H T o kw g (power density) o) 3t &
%7 88 Mk £/T 2 2 A (UW/CM2)(EIRP 50 dBm) ; % &5 % % A& fis-|- >t & % ** 279 uW/em? (EIRP
55 dBm) -

(5) vyt b2 & R
FARF TR B § Kt S P L 34408 52 R ke
KB 2 T ORI Y R bt B3 k%A (power density) 3 S| 4o T
(1) %> 40GHz m ™ 2 :: xaéfﬁ,:]- DL 2.8 2 R
(2) 4+ 40 GHz~200 GHz ¥ iz w4 b o35 ST B 4 5 3 2 ¢ EGp £+ i ] *+ & %+ 600 pW/cm? «
(3) ®** 200 GHz 2 3 &> JEH S E L G 3 = ¢ bR > ER 2L 5 ?‘E‘. ( power density ) /&
o] %% 8 % 2% 1000 pW/cm? -
(4) #7¥ 2 IR A7 5 st 231 GHz -
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(6) % 8k 2 & &
ERRATE AR § 8
3R ETR €4S 2 T
+15% ) 5 it -

(MNTkkpEzi™k
R R A BIEL R € M S

%
*}5:}& 15k AL

SHE D S BAR R 3.14.1.4 2 e
4 (FR R B -20C~50°C R %1 BRT R A LB

3T’£??ﬂﬁ§#i41‘v*ﬁ4#5202 Sz B o FEPFD

RS T B e

AT A i*" 20 =>4 1 b ﬁ » VRS L K & v E(Maximum Permissible Exposure » MPE)z2p H 2 &
Ep: 8 )Eis B 228 fo
L E 4T
(1) BEB/T 2L kG

*iﬁ.—r #lfl - 2 Y B R HEBR L sapE
(MHz) (V/m) (A/m) (mW/cm?) (minutes)

0.3-3.0 614 1.63 *100 6

3-30 1842/f 4.89/f *900/f? 6

30 - 300 61.4 0.163 1.0 6

300 - 1,500 - - /300 6

1,500 — 100,000 - - 5.0 6

TR AT G o EaH T RA o
;12 cf4plaE S s Hix P MHz -
(2) - A AT kB

A 5§ a0 B R HERR T 3apE
(MHz) (V/im) (A/m) (mW/cm?) (minutes)

0.3-3.0 614 1.63 *100 30

3-30 1842/f 4.89/f *180/f? 30

30 - 300 275 0.073 1.0 30

300 - 1,500 - - /1500 30

1,500 — 100,000 - - 1.0 30

TR TG A E A FRR o
p_2 fLRRAIESF > Hix I MHz -
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3.2 gl 2 4EA
K,/Tt ARFT GRS E P MS FEPET WL AR YA EF R T AT R A M F AT
ERT AR R B SR RCERE 28 2R

W ()

W ()

I ()

0.090~0.110

240.00~285.00

3332.0~3339.0

0.490~0.510

322.00~335.40

3345.8~3358.0

2.172~2.198

399.90~410.00

3500.0~4400.0

3.013~3.033

485.00~510.00

4500.0~5250.0

4.115~4.198

608.00~614.00

5350.0~5460.0

5.670~5.690

703.00~748.00

7250.0~7750.0

6.200~6.300

758.00~803.00

8025.0~8500.0

8.230~8.400

825.00~915.00

9000.0~9200.0

12.265~12.600

930.00~1240.0

9300.0~9500.0

13.340~13.430

1300.0~1427.0

10600~12700

14.965~15.020

1435.0~1626.5

13250~13400

16.700~16.755

1660.0~1785.0

14470~14500

19.965~20.020

1805.0~1880.0

15350~16200

25.500~25.700

1885.0~1900.0

17700~21400

37.475~38.275

1905.0~1985.0

22010~23120

73.500~75.400

2010.0~2025.0

23600~24000

108.00~138.00

2110.0~2170.0

31200~31800

149.90~150.05

2200.0~2300.0

36430~36500

156.70~156.90

2310.0~2390.0

38600 r *

162.01~167.17

2483.5~2900.0

167.72~173.20

3260.0~3267.0
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4.1 P ARE
FaAWL 315G R -

4.2 Lo e

<Frequency Range below 1GHz>

BEp B 08 K B s Lo > REEIFAL TR o BRIME 3 e o Lo & 360 B
ooV R R 1N D 4R U NS R R R R BT R R B ERT
LE R L FRGE- K

<Frequency Range 1GHz ~ 40GHz>

RERpE AL A E B s 0 REFIFAL IFRG - BT ME 3 A4 - L5 & 360 &L
o T R R SRS 1A D AR 0 S I S B R TR A W B TR
LE Rt LR FRGEE- K e

<Frequency Range 40GHz ~ 231GHz>

BERPFENAS A3t BL o > RHAFIFALTRE c BT REEF EREER - Lo & 360
BEd » VO R T SUEEEs 158 2 40280 S Ns A Figiin i o Bt T MAe B E kT
L-F R FRGE- K o
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For below 40GHz test:
DESCRIPTION & CALIBRATED | CALIBRATED
MANUFACTURER HIEBREL Mo Il e UNTIL
L‘;?Iﬁtece"’er N9038A MY50010156 | July 17,2019 | July 16, 2020
Eﬁé’?mp“ﬁer EMC001340 980142 May 30, 2019 | May 29, 2020
Loop Antenna
poop Antenina. EM-6879 264 Jan. 22,2019 | Jan. 21, 2020
RF Cable NA LOOPCAB-001 | Jan. 14, 2019 | Jan. 13, 2020
RF Cable NA LOOPCAB-002]| Jan. 14, 2019 | Jan. 13, 2020
Pre-Amplifier
re-Ampli ZFL-1000VH2B AMP-ZFL-05 | Apr. 30, 2019 | Apr. 29, 2020

ini-Circuits
Trilog Broadband Antenna
ey VULB 9168 9168-361 Nov. 22, 2018 | Nov. 21, 2019
RF Cable 8D 966-3-1 Mar. 18, 2019 | Mar. 17, 2020
RF Cable 8D 966-3-2 Mar. 18, 2019 | Mar. 17, 2020
RF Cable 8D 966-3-3 Mar. 18, 2019 | Mar. 17, 2020
Fixed attenuator
syt UNAT-5+ PAD-3m-3-01 | Sep. 27, 2018 | Sep. 26, 2019
Horn_Antenna
RO o BBHA9120-D 9120D-406 | Nov. 25,2018 | Nov. 24, 2019
Eﬁé’?mp"ﬁer EMC12630SE 980384 Jan. 28,2019 | Jan. 27, 2020
RF Cable EMC104-SM-SM-1200 | 160922 Jan. 28, 2019 | Jan. 27, 2020
RF Cable EMC104-SM-SM-2000 | 180601 June 10, 2019 | June 09, 2020
RF Cable EMC104-SM-SM-6000 | 180602 June 10, 2019 | June 09, 2020
Spectrum Analyzer
Koveioht N9030A MY54490679 | July 17,2019 | July 16, 2020
Ero- £ mplifier EMC184045SE 980387 Jan. 28,2019 | Jan. 27, 2020
Horn_Antenna
oK BBHA 9170 BBHA9170519 | Nov. 25, 2018 | Nov. 24, 2019
RF Cable EMC102-KM-KM-1200 | 160924 Jan. 28, 2019 | Jan. 27, 2020
RF Cable EMC102-KM-KM-1200 | 160925 Jan. 28, 2019 | Jan. 27, 2020
Software ADT Radiated V8.7.08| NA NA NA
{\*Ar:f_”F'L"fl Tower & Turn Table |\, 7807 MF780208406 | NA NA
Boresight Antenna Fixture FBA-01 FBA-SIP0O1 NA NA

Note:

1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

NML/ROC and NIST/USA.

2. The test was performed in 966 Chamber No. 3.

3. Loop antenna was used for all emissions below 30 MHz.

4. The following table is for the measurement uncertainty, which is calculated as per the document CISPR
16-4-2. This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=2.

Measurement Frequency Uncertainty
9kHz ~ 30MHz 3.0dB
30MHz ~ 1GHz 5.1dB

Radiated emissions 1 GHz ~ 6 GHz 5.1dB
6GHz ~ 18GHz 5.0dB
18GHz ~ 40GHz 5.2dB
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For above 40GHz test:
DESCRIPTION & CALIBRATED |CALIBRATED
MANUFACTURER MODEL NO. | SERIAL NO. DATE UNTIL
igﬁgﬁt“m Analyzer E4446A MY48250253 July 24,2019 | July 23, 2020
g",\j‘[monic Mixer (33~55GHz) | \12oHwWD 110215-1 Oct. 17,2017 | Oct. 16, 2019
g*,\‘/f{_” Antenna (33~55GHz) M22RH 110215-1 Oct. 17,2017 | Oct. 16, 2019
g*,\j[m"”‘c Mixer  (50~75GHz) | \145rH 110215-1 Oct. 17,2017 | Oct. 16, 2019
g",\jl’{_” Antenna (50~75GHz) M15HWD 110215-1 Oct. 17,2017 | Oct. 16, 2019
g*,\jll[m"”ic Mixer (75~110GHz) | \11o04wD 110215-1 Oct. 17,2017 | Oct. 16, 2019
g",\jl’{_” Antenna (75~110GHz) | \110RH 110215-1 Oct. 17,2017 | Oct. 16, 2019
g*,\j{_m"”ic Mixer (110~170GHz) | \106RH 110215-1 Oct. 17,2017 | Oct. 16, 2019
g",\jl’{_” Antenna(110~170GHz) | yosHWD 110215-1 Oct. 17,2017 | Oct. 16, 2019
g*,\";l‘{_monic Mixer (140~220GHz)| \10514wD 110215-1 Oct. 17,2017 | Oct. 16, 2019
*o"',\jl’lr_” Antenna (140~220GHz) | \105RH 110215-1 Oct. 17,2017 | Oct. 16, 2019
oiarmonic Mixer (220~325GHz) | mosHwA MO3HWA_140505-1| Oct. 17,2017 | Oct. 16, 2019
oiam Antenna (220~325GH2) | posRH MO3RH_140508-1 | Oct. 17,2017 | Oct. 16, 2019
paplexer DPL26 DPL26_01 Oct. 17,2017 | Oct. 16, 2019
paplexer DPL26 DPL26_02 Oct. 17,2017 | Oct. 16, 2019
;F;r}‘fscigfgn 30dB Attenuator 11708A MY55260015 Oct. 17,2017 | Oct. 16, 2019
*Zero-Bias Detector
(50~75GHz) WR15ZBD WR15R5 1-30 Oct. 17,2017 | Oct. 16, 2019
Vdi
ﬁg)'/"si'gﬂt“”‘”s'on Oscilloscope | hgoxE004A | MY55190202 July 12,2019 | July 11, 2020
;Vg}'fs?gﬁ'* Conical Horn WR15CH WR15CH-01 Oct. 17,2017 | Oct. 16, 2019
;V;’;?gﬁ'* Conical Homn WR10CH WR10CH-01 Oct. 17,2017 | Oct. 16, 2019
*Millimeter-Wave Signal
Generator Frequency Extension
Module (50-38 GHot E8257DV15 | US54250106 Oct. 17,2017 | Oct. 16, 2019
Keysight
*Millimeter-Wave Signal
Generator Frequency Extension
Moo e b, E8257DV10 | US53250009 Oct. 17,2017 | Oct. 16, 2019
Keysight _
Eggig?j"og signal generator | 557 MY53401987 June 21, 2019 | June 20, 2020
Boresight Antenna Tower &
Turn Table MF-7802BS | MF780208530 NA NA
Max-Full
Note:

1. The calibration interval of the above test instruments is 12 months and the calibrations are traceable to

NML/ROC and NIST/USA.

2. *The calibration interval of the above test instruments is 24 months and the calibrations are traceable to

NML/ROC and NIST/USA.

3. The test was performed in 966 Chamber No. 6

4 The following table is for the measurement uncertainty, which is calculated as per the document CISPR
16-4-2. This uncertainty represents an expanded uncertainty expressed at approximately the 95%

confidence level using a coverage factor of k=2.
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Measurement Frequency Uncertainty
Radiated emissions 40GHz ~ 231GHz 5.4dB
<Frequency Range below 1GHz>
Ant. Tower 1-4m
Variable
EUT& L 3m N
Support Unjts ' '
—(JP—E:I
Turn Table
8°°”‘T emxem
L
Ground Plane
Test Receiver
oo |
O O O O
W 0 0 0 o—y
<Frequency Range above 1GHz ~ 40GHz>
Ant. Tower 1-4m
Variable
EUT& 3m
Support Units | I
]
T Tabl
’_lx_—l_‘ urn Table Absorber
g —
1500 AMMATA
= T
Ground Plane
Test Receiver
\\\\_A_L__J
o 0 OO
A © 0 0 &=y
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<Frequency Range above 40GHz>

Ant. Tower 1-4m
Variable
EUT& . Measurement Distance
Support Units | =~
D -
Turn Table Apsorber
1500rr_1(

/AAWAAA i

L
Ground Plane Harmonic Mixer
Test Receiver v -
\ [ | —
o o o o LO

4.5 B2 E

s

Fap2 3t 5 o eT

2 % & Emission level (dBuV/m)=1 £ & Raw Value (dBuV) +{#xit ¥]3 Correction Factor (dB/m)
45 & Margin(dB)= 2 % i& Emission level (dBuV/m)-*2+41 & Limit value (dBuV/m)
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4.6 RS
4.6.1 R BT
Below 1GHz Data
© SR S G Els BoF £ R Below 1GHz
£ > & ¥ F :|765GHz RO R B (QP) RB=120kHz
R ¥FH ER 23C TR FE RAE 68%RH
BlO#Fop ¥ 108 £ 9 H 7 H Bl @ 'ﬁ W%
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. ':;Eg) LEVEL (dlélva/Tm) M?CTSN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 48.11 30.6 QP 40.0 94 3.00H 263 39.2 -8.6
2 140.04 27.0 QP 43.5 -16.5 2.00H 98 35.1 -8.1
3 278.60 25.1 QP 46.0 -20.9 2.00H 154 32.2 -7.1
4 371.49 26.2 QP 46.0 -19.8 1.50 H 137 31.0 -4.8
5 433.48 28.6 QP 46.0 -17.4 1.50 H 360 31.8 -3.2
6 519.20 29.9 QP 46.0 -16.1 1.50 H 180 30.9 -1.0
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)

3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit of frequency range 30MHz~1000MHz.

5. The emission levels were very low against the limit of frequency range 9kHz~30MHz: the amplitude of
spurious emissions attenuated more than 20 dB below the permissible value to be report.

Level
(dBuV/m)
50—

a0

70

&0

50

i

40

30 -

o

20

10

0

1 1 1
30 100 200 300

1
400

1
500

1 1
600 T00

Frequency (MHz)

1 1 [
00 500 1000
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¥ oF OB N B B ox & B Below 1GHz
A & 4 F :|765GHz B ¥ & T [(QP)RB=120kHz
Eorar g AR |23C ® R ¥ BAR : |68%RH
Bl P H 10849 H 7 H G A 3
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
FREQ. EMISSION LIMIT MARGIN ANTENNA TABLE RAW CORRECTION
NO. (MH2) LEVEL (dBuV/m) (dB) HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuVv) (dB/m)
1 40.07 30.6 QP 40.0 9.4 1.50 V 220 39.9 9.3
2 129.31 25.0 QP 43.5 -18.5 1.50V 0 34.4 -9.4
3 180.62 24.4 QP 435 -19.1 2.00V 2 33.7 9.3
4 273.06 24.6 QP 46.0 -21.4 1.50V 123 32.0 -7.4
5 375.00 26.9 QP 46.0 -19.1 1.00V 12 31.6 47
6 519.70 29.5 QP 46.0 -16.5 1.00V 50 30.5 -1.0
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit of frequency range 30MHz~1000MHz.
5. The emission levels were very low against the limit of frequency range 9kHz~30MHz: the amplitude of
spurious emissions attenuated more than 20 dB below the permissible value to be report.
Level

(dBuV/m)
90—

&0
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50

40 T ———

30 2 4 5

1

20

I I I I I I I I I 1
30 100 200 300 400 500 600 700 200 300 1000
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VERITAS

Above 1GHz Data

¥ T OB S B BT ¥ W 1GHz ~ 18GHz
, e (PK) RB=1MHz, VB=3MHz
* % # F :|76.5GHz B3
2R S L O (AV) RB=1MHz, VB=3MHz
E RIS R |24C £ B # ¥ B AR [64%RH
®o# P ¥ 108 £ 9 H 7 H RO F i
ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I:l\R/IE(Zg) LEVEL (d::/l\;rm) M?:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 5506.16 50.5 PK 74.0 -23.5 1.00H 173 47.2 3.3
2 5506.16 38.7 AV 54.0 -15.3 1.00H 173 354 3.3
3 8135.16 54.6 PK 74.0 -19.4 2.00H 193 452 94
4 8135.16 41.0 AV 54.0 -13.0 2.00H 193 31.6 9.4
5 11503.39 58.1 PK 74.0 -15.9 1.50 H 239 451 13.0
6 11503.39 45.2 AV 54.0 -8.8 1.50 H 239 32.2 13.0
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.

Level
(dBuV/m)

50—
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|[BUREALU |
FOFOH SN HaRE i F §# B : |1GHz~18GHz
) PK) RB=1MHz, VB=3MHz
* 3 ¥ F ©|76.5GHz B @t ( ’
A LS I # &3 (AV) RB=1MHz, VB=3MHz
Eopsy g R |24C £ RIS BAR :|64%RH
B #F P ¥ (M08FE9 AT7H U S AR A S
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. TI\RAE(ZQ) LEVEL (d:g/l\;rm) M?:;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 4138.90 46.2 PK 74.0 -27.8 1.00V 76 45.3 0.9
2 4138.90 33.8 AV 54.0 -20.2 1.00V 76 32.9 0.9
3 6546.30 52.8 PK 74.0 -21.2 2.00V 310 46.5 6.3
4 6546.30 41.7 AV 54.0 -12.3 2.00V 310 35.4 6.3
5 11320.03 58.3 PK 74.0 -15.7 1.00V 31 449 13.4
6 11320.03 44.6 AV 54.0 9.4 1.00V 31 31.2 13.4
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit.
Level

(dBuV/m)
90—
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o R

CRGENES

¥ F # B |18GHz ~40GHz

A * ¥ ¥ :|765GHz

(PK) RB=1MHz, VB=3MHz

LA (AV) RB=1MHz, VB=3MHz

RIS R R |22C

£ |3 8B AR : |66%RH

Bl #Fop ¥

108 9 H7H

BoOowOF xR

ANTENNA POLARITY & TEST DISTANCE: HORIZONTAL AT 3 M

EMISSION ANTENNA TABLE RAW CORRECTION
NO. TI\RAE(ZQ) LEVEL (dlél.,':/l\;rm) M'?:BG)IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 23414.20 47.5 PK 74.0 -26.5 2.00H 183 56.2 -8.7
2 23414.20 34.7 AV 54.0 -19.3 2.00H 183 434 -8.7
3 26267.30 46.2 PK 74.0 -27.8 1.65H 138 53.0 -6.8
4 26267.30 35.2 AV 54.0 -18.8 1.65H 138 42.0 -6.8
5 28385.60 48.2 PK 74.0 -25.8 1.50 H 203 56.1 -7.9
6 28385.60 35.7 AV 54.0 -18.3 1.50 H 203 43.6 -7.9
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)

2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value

4. The other emission levels were very low against the limit.
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FOF R ON | FeBR ¥ F # B |18GHz ~40GHz
. . . . (PK) RB=1MHz, VB=3MHz
* g 4 F :|76.5GHz B %
A LS I # &3 (AV) RB=1MHz, VB=3MHz
£ R ¥ ER 1 |22C £ B E ¥ B AR : |66%RH
B #F p ¥ 1089 HT7H ®oO# F Pt
ANTENNA POLARITY & TEST DISTANCE: VERTICAL AT 3 M
EMISSION ANTENNA TABLE RAW CORRECTION
NO. I:I\RAE(ZQ) LEVEL (dII;IL’:A\le) M?:;IN HEIGHT ANGLE VALUE FACTOR
(dBuV/m) (m) (Degree) (dBuV) (dB/m)
1 20514.22 49.4 PK 74.0 -24.6 1.68V 236 59.3 9.9
2 20514.22 34.7 AV 54.0 -19.3 1.68V 236 44.6 9.9
3 28347.30 50.3 PK 74.0 -23.7 2.00V 327 58.4 -8.1
4 28347.30 35.7 AV 54.0 -18.3 2.00V 327 43.8 -8.1
5 32855.60 48.8 PK 74.0 -25.2 1.50V 197 56.9 -8.1
6 32855.60 38.8 AV 54.0 -15.2 1.50V 197 46.9 -8.1
REMARKS:

1. Emission Level(dBuV/m) = Raw Value(dBuV) + Correction Factor(dB/m)
2. Correction Factor(dB/m) = Antenna Factor(dB/m) + Cable Factor(dB) — Pre-Amplifier Factor(dB)
3. Margin value = Emission Level — Limit value
4. The other emission levels were very low against the limit.
Level

(dBuV/m)
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[BUREAU |
FOF R ON | FeBR B OF W 40GHz ~ 231GHz
A & 4 F :|765GHz Bl #F & T ! [(AV) RB=1MHz, VB=3MHz
E RIS ER 1 |25C £ R ¥ ¥ BRAE : |62%RH
R 3 P ® (10849 B 27 H RO & REF
ANTENNA POLARITY: HORIZONTAL
Raw Receiver . Power Density
NO. [Frequency (GHz) ZIE;/LNTEE; Value Antenna Gain PO\(N?/I\’IE;Z?W Limit
(dBm/MHz) (dBi) P (pW/cm?)
1 153.0000 -28.0 AV -80.4 23.7 1.413 600
2 231.0000 -20.1 AV -76.2 23.6 8.669 1000
ANTENNA POLARITY: VERTICAL
Raw Receiver . Power Density
NO. |Frequency (GHz) (fjl:r:/l_lv(mil) Value Antenna Gain Pozvi:l/lzsnr:”y Limit
(dBm/MHz) (dBi) P (pW/cm?)
1 153.0000 -29.1 AV -81.5 23.7 1.097 600
2 231.0000 -21.3 AV -77.4 23.6 6.576 1000

REMARKS:

1.The measured power level is converted to EIRP using the equation:
EIRP = Raw Value - Receiver Antenna Gain + 20*log(4*3.1416*D/A)
where:

D is the measurement distance

A is the wavelength

*Measurements made at 1 meter distance.

2. Power density formula as follows:

Power density = EIRP / (4 * Pi * r*2)

ris the 3m distance.

3. The far-field boundary is given in ANSI 63.10 as:

R far field = (2 * L"2) /A

L is the Largest Antenna Dimension of measurement antenna, including the reflector
A is the wavelength

Frequency (GHz) L (m) Lambda (m) R (Far Field) (m)

76.5 0.03 0.00392 0.459

4.7 RS F L

RIp R R 0 B A M F P T RN 2 & R o
4.8 fe ¥ BB

# %P Test Setup Photos
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5 #F&#Fnrl iR

i ARE
FaAWL 315 @)L RL -

5.2

Lo e

BFpFE 15k gzt s
Bk o ¥ Rt SR 1
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55 RS
e (TR ot BlzE P P 108 #9127 p
. ok 0 . (PK) RB=1MHz, VB=3MHz
P 3 PR R B
£ Rl 25¢C PIE R 3 (AV) RB=1MHz, VB=3MHz
T RFE R 62%RH Bl ;é—,*;," BFiF
Antenna Polarity: Horizontal
Raw Receiver .
No. Frt(agtl{lezr;cy Fdlgrl: /kneﬁ/:; Value Antenna Gain (Eignl:/I\LAIIT:) Pass/Fail
(dBm/MHz) (dBi)
76.5 -6.2 PK -52.7 23.6 55 Pass
2 76.5 -9.7 AV -56.2 23.6 50 Pass
Antenna Polarity: Vertical
Raw Receiver .
No. Frt(aguHle;cy g;‘: /k/lqu Value Antenna Gain (EiIBRrE/II\_/IIIT;) Pass/Fail
(dBm/MHz) (dBi)
76.5 19.1 PK -27.4 23.6 55 Pass
2 76.5 15.6 AV -30.9 23.6 50 Pass
Note:

1.The measured power level is converted to EIRP using the equation:
EIRP = Raw Value - Receiver Antenna Gain + 20*log(4*3.1416*D/A)

where:

D is the measurement distance

A is the wavelength

*Measurements made at 1 meter distance.

2. The far-field boundary is given in ANSI 63.10 as:
R far field = (2 * L"2) /A
L is the Largest Antenna Dimension of either the EUT antenna or measurement antenna, including the

reflector
A is the wavelength
Frequency (GHz) L (m) Lambda (m) R (Far Field) (m)
76.5 0.0319 0.00392 0.519
5.6 o IR e

PR RR IR o 6 M SR T R 2 & R
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6 BFEILARLER

6.1 PR
H kRS 31 8 % (B)T chR -
62 B~
a) BEFPRFZ T AFERCIARTE T PRFRE -
b) € FRIF 2 EB R KTEWHE R 5 10KkHZ > ARMAF T A3 fET I R -
C) BLERHAR F A e in -
d) &% F',E_}i’fr‘ R KR R R G ‘?"}Eﬁi'é' RS
e) M-HTP| THE I BAS K R R A R o
63 ER%E
DESCRIPTION & CALIBRATED | CALIBRATED
MANUFACTURER HOBEL R, | SERRLNEL R UNTIL
2@2?”””1A”awzer FSV40 100964 June 04, 2019 | June 03, 2020
Fixed Attenuator MDCS18N-10-0
req Aten MDCS18N-10 |} Apr. 15,2019 | Apr. 14, 2020
DC Power Supply
Tooward 6603D 795558 NA NA
Temperature & Humidity
Chamber EFEH'15O'4O'SP' MAA0812-008 |Jan. 09,2019  |Jan. 08, 2020
Giant Force
True RMS Clamp Meter | 3,5 31130711WS  |May 21,2019  |May 20, 2020

FLUKE

NOTE:

1. The test was performed in Oven room 2.

2. The calibration interval of the above test instruments is 12 months and the calibrations
are traceable to NML/ROC and NIST/USA.

6.4  RlEfel

¢S

EUT

p
N
N

Foam Plug

/

Receive Antenna

Temperature Chamber

-—

External Mixer

Diplexer

Spectrum Analyzer

EiY

O

Variable
Voltage
Supply
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6.5 RS
FoFHS b Bl #Eop P 108 # 9% 27 p
BRI ER 25C £ RFE RE 62%RH
B E BEF
Frequency Stability Versus Temp.
Operating Frequency: 76500MHz
5 0 Minute 2 Minutes 5 Minutes 10 Minutes
ower
TEMP.
(€) Suppy Reading Pass/Fail Reading Pass/Fail Reading Pass/Fail Reading Pass/Fail
(vde) | (MHz) (MHz) (MHz) (MH2)
50 12 |76499.7645 Pass 76499.7946 Pass 76499.7546 Pass 76499.7756 Pass
40 12 |76500.1719 Pass 76500.1823 Pass 76500.1401 Pass 76500.1419 Pass
30 12 |76499.6459 Pass 76499.698 Pass 76499.6632 Pass 76499.6474 Pass
20 12 |76500.4151 Pass 76500.3716 Pass 76500.388 Pass 76500.4082 Pass
10 12 |76499.6322 Pass 76499.5975 Pass 76499.6413 Pass 76499.6671 Pass
0 12 |76500.1721 Pass 76500.1728 Pass 76500.1901 Pass 76500.1516 Pass
-10 12 |76499.7809 Pass 76499.8175 Pass 76499.7846 Pass 76499.8204 Pass
-20 12 76499.787 Pass 76499.7519 Pass 76499.7946 Pass 76499.7348 Pass
Frequency Stability Versus Voltage
Operating Frequency: 76500MHz
0 Minute 2 Minutes 5 Minutes 10 Minutes
TEMP Power
(€) | SL\J/ZPW FEEnlng Pass/Fail RG] Pass/Fail NEERIE, Pass/Fail N Pass/Fail
Vde) | mHz) (MH2) (MH2) (MH2)
13.8 |76500.4107 Pass 76500.3572 Pass 76500.3914 Pass 76500.3933 Pass
20 12 76500.4151 Pass 76500.3716 Pass 76500.388 Pass 76500.4082 Pass
10.2 |76500.4068 Pass 76500.3811 Pass 76500.395 Pass 76500.4137 Pass
6.6 R E I T

AR 0 P ST T R &
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8 RAkRBE2IER
8.1  @*iRE
FRAEL 3N EF(T)H PR
8.2 T
a) 11 5.5 & Arip] (¥ ehd % iy Mt B H O FRI g S eH SR A
b) Pd = (Pout*G) / (4*pi*r?)
where
Pd = power density in m\W/cm?
Pout = output power to antenna in mW
G = gain of antenna in linear scale
Pi=3.1416

R = distance between observation point and center of the radiator in cm

83 Ehi%

i

Frequency Band |Max. PK EIRP|Max. PK EIRP| Distance |Power Density Limit Pass/
(GHz) (dBm) (mW) (cm) (mW/cm?) (mW/cm?) Fail

76.5 19.1 81.283 20 0.01617 1 Pass
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9

BRARZRZAITH
AR \?5 TR F AT RF A O PR AER B DR 2 SR IR
A2 5 ISO/NEC 17025 ;27 § &% %
Wi e MRS FE T AR RE R
t#r EMC/RF § %% : 3% EMC/RF 2 A ¥ % 3
Tel: 886-2-26052180 Tel: 886-3-6668565
Fax: 886-2-26051924 Fax: 886-3-6668323

#1; EMC/RF / Safety ¢ 2% 3 :

Tel: 886-3-3183232
Fax: 886-3-3270892

Email:service.adt@tw.bureauveritas.com
Web Site: www.bureauveritas-adt.com

o 7l APk M DL F T R

--END---
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