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1. ARFTH
1.1. REES & W
Y () VISTEON CORPORATION
B ht One Village Center Drive. Van Buren Township, MI
B R VISTEON CORPORATION
A& i Digital Cluster with BTLE
A &35 2W Cluster
I 5 7 2402-2480MHz
1 TEHEAE V5.0: £ 40 i@
AN V5.0: GFSK
T AR Chip Antenna
X WA E Refer to the table “Antenna List”
#g 3 Fr Auto
Antenna List
No.|Manufacturer Part No. Antenna Type Peak Gain
1 |TDK ANT162442ST-1000AM1  |Chip Antenna 0.2dBi for 2.4GHz
$6F x60F
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1.2. KR HRBRP
. FRIERERRERP
<I> {Fp|4 Digital Cluster with BTLE » ' 38 2 5 Bluetooth 5.0 sp|:#3F 2 ; H X s 5L > 7
Z_Chip Antenna » & 2.4GHz 5 §*4 - % GFSK & ptAg B A7 % 7 5 & @ iE B 0 A K
00~19~39 5 RIFIEsE > BT IFELEP o
AREYVGHREM I REEpE o p2d RHREE FEREE FR%E 2 H R
A BT M4 T 1.3 T o
(1) 3 54480 & # 0 15
<I> FPRIEESF- 1o
<2> FpIAEE BEWE > @ 24GHz ;3 i‘ AR o 1% GFSK frp g BAE A %2 5V k@
#FME o P H XML > F 2 Chip Antenna °
<3> &3 # 7| ! Bluetooth 5.0 -
<4> A R (TARF g% ¥ 2402 — 2480MHz -
<5> £33 40 B2 f’v&tgfg’ > 1 f%ﬁﬁi’gﬁgﬁ: Z
Channel Frequency Channel Frequency Channel Frequency Channel Frequency
Channel 00: 2402 MHz Channel 01: 2404 MHz Channel 02: 2406 MHz Channel 03: 2408 MHz
Channel 04: 2410 MHz Channel 05: 2412 MHz Channel 06: 2414 MHz Channel 07: 2416 MHz
Channel 08: 2418 MHz Channel 09: 2420 MHz Channel 10: 2422 MHz Channel 11: 2424 MHz
Channel 12: 2426 MHz Channel 13: 2428 MHz Channel 14: 2430 MHz Channel 15: 2432 MHz
Channel 16: 2434 MHz Channel 17: 2436 MHz Channel 18: 2438 MHz Channel 19: 2440 MHz
Channel 20: 2442 MHz Channel 21: 2444 MHz Channel 22: 2446 MHz Channel 23: 2448 MHz
Channel 24: 2450 MHz Channel 25: 2452 MHz Channel 26: 2454 MHz Channel 27: 2456 MHz
Channel 28: 2458 MHz Channel 29: 2460 MHz Channel 30: 2462 MHz Channel 31: 2464 MHz
Channel 32: 2466 MHz Channel 33: 2468 MHz Channel 34: 2470 MHz Channel 35: 2472 MHz
Channel 36: 2474 MHz Channel 37: 2476 MHz Channel 38: 2478 MHz Channel 39: 2480 MHz
<6> Pl:E#c 48 ¢ CANoe Ver. 12.0189(SP4) -
<7> %ﬁiﬁ*rﬁ% FOIEPA B 27 Je o] o
<q> A% I K GFSK frptHf EHAE A % -
<9> BE T A DC 12V(Power by battery) °
<10>P| A Hr %8 S8k 2
Frequency 2402MHz 2440MHz 2480MHz
BLE 32 32 32
2. HRIELE PR Bk iEE
BRI R R BRI -
BIEFRHC Mode 1: % & %

Mode 2: #4c &

¥ TEX60F
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1.3. A SLREEF S ER

FRIE R PIERE > R A ALpEM Y 2T

Product Manufacturer Model No. Serial No. Power Cord
1 |Notebook PC Lenvo TP00067C PF-0EW26J N/A
2 |Battery YUASA 55B24L-CMF 11 N/A N/A
Signal Cable Type Manufacturer Model No. Signal cable Description
A |Signal Cable VECTOR Harness Non-shielded, 2.1m
B |Can Cable VECTOR Can Cable Shielded, 0.4m
C |USB Cable VECTOR VN1610 Shielded, 1.1m
D |Power Cable DEKRA 003 Non-shielded, 1.8m
1.4. Bl iRhE LR
Battery
()
|
D
B C Notehook PC
A
EUT

1.5.

BIER k SLE TTILA

PlEEfe R 4ot B 1.4 597

& T H 74258 CANoe Ver. 12.0189(SP4)d5 4% 44

FEIn A SPGB S A

Sl RN e
10!

¥

=

o 1S AP

A

¥ 8F £607F

o



3R £ Mm% 2090344R-E3032120207

D DEKRA

RIHERERHEIRITR
BHRE ol ng

FRERRIEE:

Performed Item Items Required Actual
] o Temperature (°C) 10~40 °C 21.2°C
Radiated Emission
Humidity (%RH) 10~90 % 61.4 %
) Temperature (°C) 10~40 °C 25.0°C
Conductive —
Humidity (%RH) 10~90 % 60.0 %
CLEREN RS S ER S
FARIETE 0 LB R R R R ENERIS R

A7 X P
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TP B
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RIFT =T

RIFFRE S A

T e
B E g
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o F Rk
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2.2.

RIFXKEGP

For Conduction measurements /ASR1

Equipment Manufacturer Model No. Serial No. Cali. Data |Due. Data
X |EMI Test Receiver R&S ESR7 101601 2020.05.28 [2021.05.27
X |Two-Line V-Network |R&S ENV216 101306 2020.03.25 12021.03.24
X |Two-Line V-Network [R&S ENV216 101307 2020.04.17 (2021.04.16
X |Coaxial Cable DEKRA RG400 BNC RF001 2020.05.24 (2021.05.23
Note:
1.  All equipments are calibrated every one year.
2. The test instruments marked with “X* are used to measure the final test results.
3. Test Software version : DEKRA Testing System V1.2
For Conducted measurements /ASR2
Equipment Manufacturer Model No. Serial No. Cali. Data  |Due. Data
X |Spectrum Analyzer R&S FSV30 103464 2020.02.11 (2021.02.10
X |Power Meter Anritsu ML2496A 1548003 2019.12.17 {2020.12.16
X |Power Sensor Anritsu MA2411B 1531024 2019.12.17 ]2020.12.16
X |Power Sensor Anritsu MA2411B 1531025 2019.12.17 {2020.12.16
Note:
1.  All equipments are calibrated every one year.
2. The test instruments marked with “X” are used to measure the final test results.
3. Test Software version : DEKRA Conduction Test System V9.0.5
For Radiated measurements /ACB1
Equipment Manufacturer Model No. Serial No. Cali. Data  [Due. Data
X |Loop Antenna AMETEK HLA6121 49611 2020.03.16 (2021.03.15
X |Bi-Log Antenna SCHWARZBECK |VULB9168 9168-953 2020.01.03 {2021.01.02
X [Horn Antenna ETS-Lindgren 3117 00203800 2019.12.12 {2020.12.11
X [Horn Antenna Com-Power AH-840 101087 2020.06.08 ]2021.06.07
X [Pre-Amplifier EMCI EMC001330 980316 2020.06.23 (2021.06.22
X |Pre-Amplifier EMCI EMCO051835SE 980311 2020.06.23 (2021.06.22
X [Pre-Amplifier EMCI EMCO05820SE 980310 2020.06.24 (2021.06.23
X [Pre-Amplifier EMCI EMC184045SE 980314 2020.06.10 {2021.06.09
X |Filter MICRO TRONICS |BRM50702 G251 2020.09.17 {2021.09.16
Filter MICRO TRONICS |BRM50716 G188 2020.09.17 (2021.09.16
X |EMI Test Receiver R&S ESR7 101602 2019.12.16 (2020.12.15
X |Spectrum Analyzer R&S FSV40 101148 2020.03.16 (2021.03.15
X |Coaxial Cable SUHNER SUCOFLEX 106 [RF002 2020.07.03 |2021.07.02
X |Mircoflex Cable HUBER SUHNER |SUCOFLEX 102 [MY3381/2 (2020.06.10 [2021.06.09
Note:
1. All equipments are calibrated every one year.
2. The test instruments marked with “X”” are used to measure the final test results.
3. Test Software version : DEKRA Testing System V1.2

%10 F % 60 F
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2.3. 2R F EETR

FFET R 199 DEKRA P30~ B {77 38 & A fp L eni® BRIBT &7 70 F it o
PR AL LAREF I LB K=2DFFFFFha B LAY S 959 -
& BRI RS PFOR BRSSP EFORRPE P DB R AR > B RERE )

AFRDEY o B AR SRR S R B R P S e

Test item Uncertainty
Ry BET R RGR +3.42 dB
R +0.91 dB
) Under 1GHz Above 1GHz
15 5
+4.06 dB +3.73 dB
R 2. RFE 35 6 +2.53 dB
Under 1GHz Above 1GHz
%O S A ] h 2 iE R 100 F AR RER
+4.06 dB +3.73 dB
W AR R +682.83 Hz
EX +2.53 dB
Duty Cycle +2.31 ms

11 F£607F
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3. TR BT PRI
3L @ HRE
BEHEFEABRELR § LS AP BRI % 33 8§ 0 T L TR M F
SHEEY > B @R TRA FF P 150 kHz~30 T F A(MHz)2 6447 7 B (LT R+ 5
- TIRARERE B TR BT AR 2 ] E e R B PR ESE S0 AT I(uH) 2 50
¥ (Q)2 7 R A FfE € % i (Line Impedance Stabilization Network ; LISN) o #7 5 & e
P E S e

Frequency #7 & 4= ¥l @ H 4] B (dBuV)
MHz WE TyaE
0.15-0.50 66-56(x) 56-46¢x)
0.50-5.0 56 46
5.0-30 60 50

FLNDHE S 2 HEaiR
3.2. R
Hp B E 80 oAz LML G ( “);? AA SRR ) BERP T RAES
T R L B(LISN) » e PF %45 Fpld» 2 LISN §E 80 = & » T B3 JhA % 430> 11 30
240 2R 2 AN FAFPEERITTIRMAY L > AT F I IERET O REFFRFARE B AL
- X BB RRBEESR 2 PE qjﬂfif]d 0.15MHz -30MHz » #7182 f & 's 2 B ¥ B
(Quasi-Peak Value)% I 328 (Average Value) » 35 £ 4c#8 2 f#4748 % % 10kHz -

33. REFHEM

R ZE A AT

: 40cm
¢;:l;-:‘, ¥,
], i

- Onnn

A

N

/ ///////< /7
S TG

Note: G4 RIZ B » TIRABEFFRGEERIFMEHT & L8 > Ft s ¢ — BRI 2 Rk
;117%; o

¥ 12F % 60F
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3.4. TIRABERFRE R

EUT 5 % ®F > &3 84 7 50 B2 o

¥ 13F%60F
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4, ﬁg?l I 5
41  #*HRE

PR R R B R g M R B EATRE 2 B 4.10.1.2 & > 4k (72 2400-2483.5 ¢
#(MHz)Z T 5 & % 75 (B BSEaf s 2 BAE % SosBo i 3 & 587 5725-5850 -v 4 (MHz)
Z G B kAL T R (W)(F) T e

FPRRFIL N BHEL R € K SR B E TR 2§ 41013 & > % 2L E 50 gh i Bk R
EpF s FHF XN > 0 AW 6dBl 0 ik ATAZEZL dB #cE £ 'F i xaﬁhj“"ﬂ o
hot T E N BRF B FRE S B E T A -

e (73 2400-2483.5 - %(MHZ)T!{ C B SR 2 e A AT 6dBi 0 3T AZiE 3dB "
M 1dB 2. i@ ﬁg,] drzd oo

3 (025 5725-5850 v (MHz) % » 4 313 2 & o 43 5 Qi@ 6dBi» 7 § " 1

% o

T B RN BHERERY SN B R e B SR A 22 B A F R

FHLERSENS EHHE - BMS AR FHEFRLETE  IRAHF LD
FEFF FEARE AT T E RS B R T R L P LR g
PRA R KR EF L LT

i

e
I

4.2. R

FRl 2o X ARG G 2 R E £33 3 Power Meter RF 359?] » =4 B Maximum peak
conducted output power > % £ #| Maximum conducted (average) output power FF #-i¢ * Power

Meter p & gate ¥ it °

4.3, RIFEIE W

EUT RF Cable Power
D:D Meter
SMA
Connecter

¥ 14F % 60F
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44. - N il R

@l 4 ¢ 4 - Digital Cluster with BTLE
&R 4 A 5 ¢ 2W Cluster

~
~m

Rl P MEmRNSF

B 3 #F i CHO00, CH19, CH39 Bl % & Mode l: #HE
B FE P OH O 109& 09" 29 p b3 Bl S e il
Channel No. Frequency Measurement Required Limit Result
(MHz) (dBm)
00 2402 2.61 1 Watt= 30 dBm Pass
19 2440 2.57 1Watt= 30 dBm Pass
39 2480 2.55 1 Watt= 30 dBm Pass
M E R T ORR S R PASS

¥ 15F%60F
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5. TR B R
S.1. g

FHE T BHL R € M T B R PR L F 41013 & 0 F At 2L B 50 gh it gk gk
Eps s FHF R M2 2 e L FAQE 6dBI > ik fTAE 2 dB B £ p0R g i e
4ot 3 F T N EREBL R TFRE > B AT A5 -

Fe 172 2400-2483.5 v AR(MHz)F - B 3 5% 82 2 v (134 £ 426 6dBi > &>+ Az 3dB "%
i 1dB 2z Jémﬁgq*’;% °

H (697 5725-5850 ¢ A (MHz)F » 3 5 b4 2 82 2 o (L4 5 4236 6dBi~ 7 F '8 i @y o

% -
AR BHEETR 2S 5 éi‘f%?*f%%?“iii‘%ffwiré“ﬂ"ﬁ%?*«"ﬁ’s:é‘ﬁfﬁﬁf’ﬁ
FRLEFZENSEF S BHAECARLFATFTLEELE ARAH L

XERFF P OERR L AL ﬁ?”?'u\ SRR BT TR Y SR R}
LL—‘ILE‘IJJ-J‘PITE"’*—J ,Q;}Li‘:ﬂ/?é7F]Io

ZHFFL A BIEL R § W AP B PR F 41014 F R T T M ARF R
32 a2 ] e

5.2. * AR

¢+ Digital Cluster with BTLE # = & % 2 %] 3% Chip Antenna (# i % R4 3)

Antenna List

No.|Manufacturer Part No. Antenna Type Peak Gain
1 |TDK ANT162442ST-1000AM1  |Chip Antenna 0.2dBi for 2.4GHz
TR2 K RIS PASS

%16 % 60F
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6. ﬁ'&r'l%&l? pé‘
61 i RE

RN BHLR § N A BN PRS2 F 41015 S P EF ER L TR
100 + # (kKHz) P - % 5 B 45 4 4 i ﬂaf*fwu APOT R TARF PR ¢ 7 EF TR 52 100 F
# (KHz) P ersif =5 50 JF %5 20 A B (dB) > 12 S B 20 45 89 SUIRIR o gt vh o 0 E 35
GHEPIFE 2GR RP LT 3.6 52T o
R & iass

:g*_
@
FHRFANBIEL R § o F IO PR F 3.6 & 0 M FIPE RN % A
HE #

LRETFRTRLEN > A THHAT WRET AL UL TR A LR F Y @A
AESTR R o PR E A B2 e G o
A (V) TH R (R ) PIEE(2 2)
0.009 - 0.490( %) 2400/f(kHz) 300
0.490(% 5)~1.705(%) 24000/f(kHz) 30
1.705(% $)-30(% %) 30 30
30(5)-88(%) 100 3
88 (7 3)-216(%) 150 3
216 (% $)-960 (%) 200 3
960 (# )2+ 500 3

P A2 T HRAE M F A 9-90kHz + #(kHz) ~ 110-490 + #k(kHz) < 2 1000 -¥ & (MHz)
2 g HERIUTHERATLAE P RAPEY 6152 &2 R H AL
s CISPR %% {8 (quasi-peak) ik BRI ; 2Lt £ 974y L BERRIEF A B & % 6.5 &2
R d S E A EREFFERFEGEF 6.14 &2 T o

¥ 17FE % 60F
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6.2.

=N

—
Ry

hd

)

o
!
[

LA b ) LG ¥ 360 Bl o B A MENFEFRS ImER B AT

SR EEE S NERFRF LA CEHTIRAE R ART IR 2 LT AR D

s
T
|

FRPrRAT FFHRETER -

RBW and VBW Parameter setting:
According to KDB 558074 Peak power measurement procedure
RBW = as specified in Table 1.
VBW >3 x RBW.
Table 1 —RBW as a function of frequency

Frequency RBW

9-150 kHz 200-300 Hz
0.15-30 MHz 9-10 kHz
30-1000 MHz 100-120 kHz
> 1000 MHz 1 MHz

According to KDB 558074 Average power measurement procedure

RBW = IMHz.

VBW = 10Hz, when duty cycle > 98 %

VBW > 1/T, when duty cycle <98 %

( T refers to the minimum transmission duration over which the transmitter is on and is

transmitting at its maximum power control level for the tested mode of operation.)

2.4GHz band Duty Cycle T /T VBW
(%) (ms) (Hz) (Hz)
BLE 42.86 0.6026 1659 2k

Note: Duty Cycle Refer to Section 11

5 80 2 4 (Rl 2T IGHZ)& B 150 2 A (Rl3 4 B % *° 1GHz) 2 2L H 48 &

9|
& %

g

% 1I8F % 60F
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Under 1GHz Test Setup
l« 3m ]
I L= | !
o 1
= (]
xS

TAR S H R X M
MBRTMUAELL A4
SR AP

ol 4 S LN - | /
ik ) 2 @GRS 3
AN

y O

Above 1GHz Test Setup

 a- | >
I: 3m 'I

RF w5 78

X M
R H R A
MBETIALL A
AR S

&l 12 XY BRG]
#ipl$ oo BGIEHL 3

S /\/\j\/\/\/\/\/\/\/\/\/\/\/\/\/\ : =
[ ¢
! | By [ TR
o

¥ 19F % 60F
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6.4.

FRly
R
Rl
B P H

Horizontal

Level[dBu¥Y{m)

i+ RRIFS %

Digital Cluster with BTLE

2W Cluster Bl FE B OP A RE g R
: CH 00 (2402MHz) B3 B0t Mode 1: % 54
D109 # 11 % 05 p

Radiated Emission

a0

70

60

50

40

30

20

0
16 26 3G

4G &G 66 76 8G 9G 110G 116G 126G 13G 14G 166G 116G 17G 118G 119G 20G 21G 22G 23G 24G 25G

Frequency([Hz)

No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type

(dBuV/m)
1 4804.000 43.75 74.00 -30.25 48.02 -4.27 PK
*2 7206.000 45.05 74.00 -28.95 45.45 -0.40 PK
3 9608.000 45.00 74.00 -29.00 43.05 1.95 PK
L

1o 2 R R (3 14815 543558 48 > Y IGHz *I4] . 5 54dBuV/m (T 5kt ) o 4 1%
BRI > U] 5 T 35 +20dB=74dBuV/m °

2. Measurement Level = Reading Level + Correct Factor °

3. r Az g ERRIEF ML OB RIRERE - R T IOE2 R -

%20 F % 60 F




3R £ Mm% 2090344R-E3032120207 > D E KRA

CRIERS 2
@Rl A

Bl R AR i
Bl Fop

Vertical

Level[dBuVY{m)

Digital Cluster with BTLE

2W Cluster Bl EE P AR EDEHER
: CH 00 (2402MHz) Bl B Y D Mode 10 3 6 E
2109 & 11 % 05

Radiated Emission

80
70
60
50 1 2 3
40 1
30
20
10
l:'lIG 2G 3G 4G 5G 6G G 8G 96 10G 11G 12G 13G 14G 16G 166G 117G 18G 19G 20G 21G 22G 23G 24G 25G
Frequency[Hz)
No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 4804.000 43.64 74.00 -30.36 47.91 -4.27 PK
2 7206.000 44.68 74.00 -29.32 45.08 -0.40 PK
*3 9608.000 45.14 74.00 -28.86 43.19 1.95 PK
F oL
1. ot BRI R (B 585 5% F 3F > =~ Y 1GHz "I 5 54dBuV/m (L 32iEtk k) > § 1%
B RIFF o U] E 5 T E+20dB=74dBuV/m °
2. Measurement Level = Reading Level + Correct Factor °

F Az 0 E e R Ey MO TR RIS 0 R T IEE LR

¥21F % 60F
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SRR
CRGE L

R RO SR
R P A

Horizontal

Level[dBu¥{m]

Digital Cluster with BTLE

2W Cluster Bl FEIE P A RE g sRA
* CH 19 (2440MHz) B3R B3V D Mode 1: # 5 ®
2109 & 11 % 05 p

Radiated Emission

80
70
60
50 1 2 3
40 i
30
20
10
1G 2G 3G 4G hG bBG iG G 9G 110G 11G 126G 13G 14G 158G 166G 17G 18G 196G 20G 21G 22G 23G 24G 254G
Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 4880.000 44.72 74.00 -29.28 49.04 -4.32 PK
*2 7320.000 45.59 74.00 -28.41 46.13 -0.54 PK
3 9760.000 45.34 74.00 -28.66 43.12 2.22 PK
Ho3ro
1ot R AR (F 515 53 5% F 48 > < »0 IGHz "4 & 5 54dBpuV/m (T2 k) > 3 1

3.

B R U 5 T 35 E+20dB=74dBuV/m -
Measurement Level = Reading Level + Correct Factor ©
Al EHR R E g MO TSR RIERERE - B T EE 2 R o

¥ 22F % 60F
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D DEKRA

# P4 ¢ 4 : Digital Cluster with BTLE

Bl 4 A 8 2W Cluster Bl B IE P AR TSR R
Bl 3 4F 5 CH 19 (2440MHz) Bl 2 B3 C Mode 1: % 5
BlE P B 1091172 05¢p

Vertical

Level[dBu¥{m]
80

Radiated Emission

70
60
50 1 2 3
40 i
30

20

10G 11G 126G 13G 14G 15G 16G 117G 18G 19G 20G 21G 22G 23G 24G 254G
Frequency[Hz)

No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 4880.000 43.27 74.00 -30.73 47.59 -4.32 PK
2 7320.000 44.45 74.00 -29.55 44.99 -0.54 PK
*3 9760.000 45.00 74.00 -29.00 42.78 2.22 PK
=

1. o ERI B (5 S 805 9435 7 48 > = *Y IGHz "4 & 5 54dBuV/im (T30 thik) > & 1

B R U 5 T 35 E+20dB=74dBuV/m -

2. Measurement Level = Reading Level + Correct Factor °
3.0 r oz g EeiplEy ML OB RIS - R T ISE 2 R -

¥ 23F % 60F
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D DEKRA

# P4 ¢ 4 : Digital Cluster with BTLE

gl 4 A 5 0 2W Cluster B R EP AR E DR R
B 3 4E g ¢ CH 39 (2480MHz) Bl P54 D Mode 1: SR
Bl E P # 109 11 % 05p

Horizontal

Level[dBu¥{m]
80

Radiated Emission

70
60
50 1 2 3
40 1
30

20

16 26 36 46 &G 6G 76 8G 9G 110G 116G 126G 13G 14G 165G 166G 17/G 186G 119G 20G 21G 22G 236G 24G 254G

Frequency[Hz)

No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 4960.000 44.88 74.00 -29.12 48.77 -3.89 PK
2 7440.000 43.89 74.00 -30.11 44.54 -0.65 PK
*3 9920.000 45.49 74.00 -28.51 43.45 2.04 PK

2. Measurement Level = Reading Level + Correct Factor ©
3. r Az g ERRlEF ML OB RIRERE - R T IOE2 R -

1 - R R (3 585 5t 535 38 4 % IGHz "4 @ 5 54dBuV/m (L3 k) » § 11
4RI 0 PUH) 5 T 35 +20dB=74dBpV/m -

¥24F % 60F
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D DEKRA

&

CEES

g4 4] 5, ¢ 2W Cluster

B 3F 4F g CH 39 (2480MHz)
Bl AP E 109 11 % 05 p
Vertical

Level[dBuVY{m)
80

Digital Cluster with BTLE

B FE P
NI R

DA B g R

Radiated Emission

* Mode 1: 2 &+ %

70

60

50

410

30

20

1G 2G 3G 4G bBG iG 9G 110G 11G 112G 13G 14G 158G 166G 17G 18G 19G 20G 21G 22G 23G 24G 254G
Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 4960.000 44.94 74.00 -29.06 48.83 -3.89 PK
2 7440.000 42.90 74.00 -31.10 43.55 -0.65 PK
*3 9920.000 45.02 74.00 -28.98 42.98 2.04 PK
==

2. Measurement Level = Reading Level + Correct Factor °
3. F Az ERRIEF M TIOE RIRERE - R T IE 2 R -

Lo ot Bl B (5 5H8)15 54355 + 48 >~ »% IGHz "U4 & 3 54dBpV/m (T35t tkik) > § 1%
EHPIPE 0 L E 5 T 35 E+20dB=74dBuV/m

¥25F % 60F
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D DEKRA

SRR

F Bl P 3 5 2W Cluster

Bl 4 i 0 CH 00 (2402MHz)
BlE P B 1091172 05¢p
Horizontal

Level[dBuVY{m)

Digital Cluster with BTLE

Rl 5B
LNE A

MV A g R L R

Radiated Emission

* Mode 2: £4c B

80

70

60

50

40

30

20

0
16 2G 3G 4G

6G G 96 10G 111G 12G 13G 14G 165G 16G 117G 18G 19G 20G 21G 22G 23G 24G 256G
Frequency(Hz)
No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)

*1 2402.000 47.61 74.00 -26.39 55.13 -7.52 PK

2 4804.000 43.64 74.00 -30.36 47.91 -4.27 PK

3 7206.000 44.16 74.00 -29.84 44.56 -0.40 PK

BRI > A E 5 T 3518 +20dB=74dBuV/m o
2. Measurement Level = Reading Level + Correct Factor ©
3. Al E AR KT T IOR RIS 0 P FTI0E 2 RR]

1. o ERI 3B (3 B80G53 58 7 48 >~ *Y IGHz "4 & 5 54dBuV/im (T 3o thik) > & 1%

%20 % 60 F




3R £ Mm% 2090344R-E3032120207 > D E KRA

CRIERS 2
@Rl A

Bl R AR i
Bl Fop

Vertical

Level[dBuVY{m)

Digital Cluster with BTLE

2W Cluster Bl EE P AR EDEHER
: CH 00 (2402MHz) Bl B Y D Mode2: £ E
2109 & 11 % 05

Radiated Emission

80

70

60 1

50 1 2 3

40

30

20

10

l:'lIG 2G 3G 4G 5G 6G G 8G 96 10G 111G 12G 13G 14G 165G 16G 117G 18G 19G 20G 21G 22G 23G 24G 256G
Frequency(Hz)
No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 2402.000 55.94 74.00 -18.06 63.46 -7.52 PK

2 4804.000 43.56 74.00 -30.44 47.83 -4.27 PK

3 7206.000 43.90 74.00 -30.10 44.30 -0.40 PK

F oL
1. ot BRI R (B 585 5% F 3F > =~ Y 1GHz "I 5 54dBuV/m (L 32iEtk k) > § 1%

B RIFF o U] E 5 T E+20dB=74dBuV/m °

2. Measurement Level = Reading Level + Correct Factor °

F Az 0 E e R Ey MO TR RIS 0 R T IEE LR

%27TE % 60F



3R £ Mm% 2090344R-E3032120207

D DEKRA

Ry EAH
SR i
B
B 3 P H

Horizontal

Level[dBu¥{m]
80

Digital Cluster with BTLE
2W Cluster

: CH 19 (2440MHz)
2109 & 11 % 05 p

Rl F 7P
B RS

DR R g S B

Radiated Emission

* Mode 2: £4c B

70

60

50

40

30

20

0
16 26 3G

6G iG 9G 100G 116G 12G 13G 114G 156G 166G 17G 18G 19G 206G 21G 22G 23G 24G 254G
Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2440.000 41.21 74.00 -32.79 48.62 -7.41 PK
*2 4880.000 44.52 74.00 -29.48 48.84 -4.32 PK
3 7320.000 44.52 74.00 -29.48 45.06 -0.54 PK
=

1. o ERI B (5 S 805 9435 7 48 > = *Y IGHz "4 & 5 54dBuV/im (T30 thik) > & 1

B R U 5 T 35 E+20dB=74dBuV/m -

2. Measurement Level = Reading Level + Correct Factor °
3.0 r oz g EeiplEy ML OB RIS - R T ISE 2 R -

%28 % 60 F
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D DEKRA

SR E Ll A

N

SRR

R RO SR

Vertical

Level[dBu¥{m]

Digital Cluster with BTLE
2W Cluster

: CH 19 (2440MHz)
2109 & 11 % 05 p

Rl 5B
LNE A

MV A g R L R

Radiated Emission

* Mode 2: £4c B

80

70

60

50

40

30

20

0
16 26 3G 4G

B R U 5 T 35 E+20dB=74dBuV/m -
2. Measurement Level = Reading Level + Correct Factor °
3. b2 ERRIEE MOTT IO PRSP T I0E 2 HRR o

6G iG 9G 100G 116G 12G 13G 114G 156G 166G 17G 18G 19G 206G 21G 22G 23G 24G 254G
Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 2440.000 47.63 74.00 -26.37 55.04 -7.41 PK
2 4880.000 43.88 74.00 -30.12 48.20 -4.32 PK
3 7320.000 44.04 74.00 -29.96 44.58 -0.54 PK
=

1. o ERI B (5 S 805 9435 7 48 > = *Y IGHz "4 & 5 54dBuV/im (T30 thik) > & 1

29 F % 60F
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D DEKRA

SRR

Fpl P A B ¢ 2W Cluster

B 3 4E g ¢ CH 39 (2480MHz)
BlE P B 1091172 05¢p
Horizontal

Level[dBu¥{m]
80

Digital Cluster with BTLE

Rl 5B
LNE A

MV A g R L R

Radiated Emission

* Mode 2: £4c B

70

60

50

40

30

20

0
16 26 3G

1] 6G iG 86 9G 106G 11G 126G 13G 114G 15G 166G 17/G 18G 196G 20G 21G 22G 23G 24G 254G
Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2480.000 41.42 74.00 -32.58 48.73 -7.31 PK
*2 4960.000 45.00 74.00 -29.00 48.89 -3.89 PK
3 7440.000 43.11 74.00 -30.89 43.76 -0.65 PK
=S

2. Measurement Level = Reading Level + Correct Factor ©
3. r Az g ERRlEF ML OB RIRERE - R T IOE2 R -

1 - R R (3 585 5t 535 38 4 % IGHz "4 @ 5 54dBuV/m (L3 k) » § 11
4RI 0 PUH) 5 T 35 +20dB=74dBpV/m -

$30F % 60 F
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D DEKRA

# 4~ ¢ 4 - Digital Cluster with BTLE
&R+ A 5 ¢ 2W Cluster

| 3% % i : CH 39 (2480MHz)
BliFop #1099 F 117 05 p
Vertical

Level[dBuVY{m)

e
M

PR E Y
* Mode 2: #4T %

Radiated Emission

80

70

60

50

410

30

20

0
16 26 3G 4G

bBG iG 9G 110G 11G 112G 13G 14G 158G 166G 17G 18G 19G 20G 21G 22G 23G 24G 24G
Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 2480.000 46.96 74.00 -27.04 54.27 -7.31 PK
2 4960.000 43.74 74.00 -30.26 47.63 -3.89 PK
3 7440.000 43.11 74.00 -30.89 43.76 -0.65 PK
==

¥R PF > P E 5 T H5E+20dB=74dBuV/m -
2. Measurement Level = Reading Level + Correct Factor °
3. F Az ERRIEF M TIOE RIRERE - R T IE 2 R -

Lo ot Bl B (5 5H8)15 54355 + 48 >~ »% IGHz "U4 & 3 54dBpV/m (T35t tkik) > § 1%

¥31F % 60F
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D DEKRA

SRR
CRGE L

R RO SR
R P A

Horizontal

Level[dBu¥{m]

Digital Cluster with BTLE
2W Cluster

: CH 19 (2440MHz)

2109 & 11 % 05 p

R E P

Radiated Emission

D AR %R g i R
BB D Mode 1: 3 o B

80

70

60

50 I_

401—l—| 1 4 5 E

30| 4 e

20

10

Sl?I]M 100M 150M 200M 250M 300M 350M A00M 45I]MF 500M [5H5I]]M GOOM 650M 700M 750M BOOM 850M 900M 950M

requency(Hz
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)

1 39.841 28.84 40.00 -11.16 39.89 -11.05 QP

2 266.174 27.52 46.00 -18.48 38.59 -11.07 QP

3 399.725 29.85 46.00 -16.15 37.11 -7.26 QP

4 533.275 31.36 46.00 -14.64 35.90 -4.54 QP

5 800.377 32.40 46.00 -13.60 32.85 -0.45 QP
*6 959.232 38.07 46.00 -7.93 36.56 1.51 QP
Aosr

A

R S PO S

R RS R FERE

Measurement Level = Reading Level + Correct Factor

TR AE S PR E LR AR R T 0 FIH B KA ASA L AR o

S pl%iE > IGHz 1T e R R e R AR T - Bl

WA 2 PR Hcdh -

¥32Fx60F
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D DEKRA

SRR
CRGE L

R RO SR
R P A

Vertical

Level[dBu¥{m]

Digital Cluster with BTLE
2W Cluster

: CH 19 (2440MHz)

2109 & 11 % 05 p

R E P

Radiated Emission

D AR %R g i R
BB D Mode 1: 3 o B

80
70
60
50 I_
0 2 3 4 5 E
30 1
20
10
3|']I]M 100M 150M 200M 250M 300M 350M A00M 450M 500M 550M GOOM G650M 700M 750M 80O0OM 850M 300  950M 1G
Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 103.101 26.77 43.50 -16.73 42.01 -15.24 QP
2 266.174 34.16 46.00 -11.84 45.23 -11.07 QP
3 399.725 29.98 46.00 -16.02 37.24 -7.26 QP
4 533.275 30.98 46.00 -15.02 35.52 -4.54 QP
*5 749.768 35.02 46.00 -10.98 36.05 -1.03 QP
6 933.928 34.52 46.00 -11.48 33.35 1.17 QP
Aosr
I T2 E s HFR%EE-
2. “*CRAp R Rl BF ERIE -
3. Measurement Level = Reading Level + Correct Factor
4 A2 PRFEEUREAPRZ T 0 FIH B LA RSP AP o
5. APk 0 IGHZz 1T i s F FREHPFEE RS 2 LR > T RGHE P - BRGE

WL 2 R Hcdp -

¥33F X 60F
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D DEKRA

SRR
CRGE L

R RO SR
R P A

Horizontal

Level[dBu¥{m]

Digital Cluster with BTLE
2W Cluster

: CH 19 (2440MHz)

2109 & 11 % 05 p

R E P

Radiated Emission

R Ty
Bl B D Mode 2: #Ec B

80
70
60
50 I_
Al 2 d i 6
30 . .
20
10
3|']I]M 100M 150M 200M 250M 300M 350M A00M 450M 500M 550M GOOM G650M 700M 750M 80O0OM 850M 300 950M 1G
Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 98.884 26.09 43.50 -17.41 42.00 -15.91 QP
2 266.174 32.26 46.00 -13.74 43.33 -11.07 QP
3 399.725 29.22 46.00 -16.78 36.48 -7.26 QP
4 533.275 34.21 46.00 -11.79 38.75 -4.54 QP
*5 724.464 36.08 46.00 -9.92 37.55 -1.47 QP
6 947.986 32.36 46.00 -13.64 31.05 1.31 QP
Aosr
I T2 E s HFR%EE-
2. “*CRAp R Rl BF ERIE -
3. Measurement Level = Reading Level + Correct Factor
4 A2 PRFEEUREAPRZ T 0 FIH B LA RSP AP o
5. APk 0 IGHZz 1T i s F FREHPFEE RS 2 LR > T RGHE P - BRGE

WA 2 PR Hcdh -

¥34F X 60F
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D DEKRA

SRR
CRGE L

R RO SR
R P A

Vertical

Level[dBu¥{m]

2W Cluster
: CH 19 (2440MHz)
109 & 112 05 p

Digital Cluster with BTLE

R E P

Radiated Emission

R Ty
Bl B D Mode 2: #Ec B

80
70
60
50 I_
et 4 ; ;
30 2
20
10
Sl?I]M 100M 150M 200M 250M 300M 350M A00M 450M 500M 550M GOOM G650M 700M 750M 80O0OM 850M 300  950M 1G
Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
*1 30.000 34.26 40.00 -5.74 46.14 -11.88 QP
2 103.101 24.51 43.50 -18.99 39.75 -15.24 QP
3 266.174 34.02 46.00 -11.98 45.09 -11.07 QP
4 399.725 30.15 46.00 -15.85 37.41 -7.26 QP
5 749.768 34.66 46.00 -11.34 35.69 -1.03 QP
6 933.928 34.82 46.00 -11.18 33.65 1.17 QP
Aosr

R TR B
“ECR g R bR BRE -

Measurement Level = Reading Level + Correct Factor

TR AE S PR E LR AR R T 0 FIH B KA ASA L AR o

S Pl 0 IGHz 1 5 PR SR e R LR 0 TN e ¢ - Bl
SiE 2 R -

¥35F % 60F



%l 2090344R-E3032120207 > D E KRA

3F 2
7. ) l‘]”%-%]" RF lﬁ g%%
7.1 FrARE
IR FE M BIEL R M FEPE BRI S 410,15 & 0 @& A R 2
R 100 45 (KHZ)R » 3 PS04 2 cndbaf st SRS R YR B FY 2 S RB T H T2
100 * A (KHz) P} s % > 3 5 1 8% 20 dB » 1 SPIE @ B & 15 542 R R o o BB A
4 4.10.1.2(1)(C)z_ % & 1% %iﬁ%]:"; &g p| '\7‘5 P3P EFR R 30dB o gttt B R 35 a2
BEE2 G835 B EF 3.6 822 -
7.2. EiR3 2
BB R @R E R G U ST B AT 2 S 2 S B ARk SRR &
AR5 (<) RE 2. RE 8 358 81
(-) A A R ke
L X FRHFEFORAIES P DF SR % 282 d LRI AL 2 SIS 10
SRt R TR A BRI E 2SR
2. fETHE R 5 100kHz > ARZUHE B 74 -] A f3474E B -
3. FREFLIpE o RAF N SEE ERP S * RF (Max Hold) »
4. BfkieX TN TIPS g o kg 2 BB EL R L‘i’ﬂ T 2P E e
73 RN
RF Cable 5
EUT T T A AT IR
SMA
Connecter

¥36F % 60F
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74, RupF sz RF @836 E

@l 4 ¢ 4 - Digital Cluster with BTLE

P4 3] 8L © 2W Cluster Bl 3E IR P D R'H ST2 RF B 6
B 3 4E g CH 00 (2402MHz) Bl N Mode 1: B 5B
Bl p # 109 & 09 7 29 p ¥Bow B O E®

30MHz-25GHz

Spurious Emission(30MHz-25GHz)

[—— Limitline:-18.35

Reading Value |
T

T T T T
10 % RBW: 100k, VBW: 300k | ]
Sweep Time: Auto

dBm
[¥%)
[

-60
-0 3
-80 ' : ' : ' : ' :

5 10 15 20 25
GHz

¥37TE % 60F
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@l 4 ¢ 4L - Digital Cluster with BTLE

@l A1 5L 1 2W Cluster Bl 3F B P R ST RF @ HF st
Bl 32 4 g ¢ CH 19 (2440MHz) Bl OB 5N Mode 1! # 5 E
Bl P #1109 097 29 p ¥ OB B ME

30MHz-25GHz
Spurious Emission(30MHz-25GHz)

[—— Limitline:-18.35 Reading Value |
= T

T T T T 3
10 REW: 100k, VBW: 300k
Ea Sweep Time: Auto E

dBm
[¥%)
[
1

GHz

¥38Fx60F
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@il 4 & 4L Digital Cluster with BTLE

% ipl 4 A 5L 2W Cluster Bl 3E B P R ST RF W E g st
Bl # 4 ¥ ¢ CH 39 (2480MHz) Bl OB N Mode 1: % 5+ E
Bl p B 1 109& 09 % 29 p B R B O#w

30MHz-25GHz

Spurious Emission(30MHz-25GHz)

[—— Limitline:-15.44

Reading Value |
20 T

0 4
a0
20 £
a0+
40
50+

60
-0 3
80 ; : ; : ; ' ; '

5 10 15 20 25
GHz

dBm

W sf2. RF @ 348 54ip3R 8 5 PASS

¥39F % 60F
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8. #FAF SR 2 =R 100 F ARje
8.1  @f*HRE

R ETILABHL R G FEDE BHETLE L 41015 & 0 & Y FRGL
R 100 + 4% (kHz) N o 3 SP4897 3 4 chsdif 2 FAp RO R P B F ¢ F R F g H F 2
100 + #% (KHz) b chsfHE 7 5 5 3 5 JF Fe it 20 dB > 2 S @ B & 45 5= 58RI B o 4o ST 00 A
#4.10.1.2(1)(C)2 % @ B gy hx F RIS S F 0 20 FHFEI0dBe p o FHE IS S F
AT g B ST 0 el R F 3.6 LR .

IR FE A BIEL R N I B PTR 2 S 3.6 ST e R 2 U & R

o R T B L R § S F AT B H R 3, &’ﬁﬁ*%@@ﬁ’%%
MPpERETFRTALE N HDHFEA T FAET AL UL 2 A

B B2 FHEEX
AR F SRR o FAMERE fa o RB 2 UE G o
BEOF( A ) TH AR/ 2R BIBE(2 7))
0.009 - 0.490( 3 ) 2,400/4F & (+ #%) 300
0.490 (# 3)—1.705(%) 24,000/4F  (+ #*) 30
1.705(% £)=30(% %) 30 30
30(%)-88(%) 100 3
88 (% £)-216(%) 150 3
216 (% 3)-960 (%) 200 3
960 (# 5 )12+ 500 3

bR R THHA S b 9-90kHz F A+ (kHz) ~ 110-490 + ##(kHz) 2 2 1000 -¥ #+(MHz)
Pz et AR TIoE kB AR 2 TR ET 6152 &2 R B e L e
4 CISPR %% ig (quasi-peak) it BiRlE 5 2t b & 57y R BERIE PR B £ 5 6.5 § 2
A AR BRI PRAR G F 614 2R T -

%40 F % 60 F
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8.2. 2R3

=

RF Conducted Measurement:

Rz 2 RBED 2R BB IIHLSITRRF %?] o R TIEHE AT R R R
#F 55 100kHz » AR2UHE B A+ 2 ds RAE R o

FR LT FFSRET 2R -

RF Radiated Measurement:

BRI EF IS0 22z 22EM A G (K#AASEE ) Lo 7 360 &% &2
MENEFERS MR AAV AL I 40 BFRE > LR FRF B A EHTERE -
BT RT R 2 L8 i e L ER- e

BRI Rl FFSRET 2R

RBW and VBW Parameter setting:
According to KDB 558074 Peak power measurement procedure
RBW = as specified in Table 1.

VBW >3 x RBW.
Table 1 —RBW as a function of frequency

Frequency RBW

9-150 kHz 200-300 Hz
0.15-30 MHz 9-10 kHz
30-1000 MHz 100-120 kHz
> 1000 MHz 1 MHz

According to KDB 558074 Average power measurement procedure

RBW = IMHz.

VBW = 10Hz, when duty cycle > 98 %

VBW > 1/T, when duty cycle <98 %

( T refers to the minimum transmission duration over which the transmitter is on and is

transmitting at its maximum power control level for the tested mode of operation.)

2.4GHz band Duty Cycle T /T VBW
(%) (ms) (Hz) (Hz)
BLE 42.86 0.6026 1659 2k

Note: Duty Cycle Refer to Section 11

%41 F % 60F
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83.  RIBFIW

RF Conducted Measurement:

RF Cable I
EUT | RO Gl
SMA
Connecter
RF Radiated Measurement:
I am ] .
[ m g
RF w2 i /8
¥ &
EHAE R M
MERVIALL A
DT
eIk R gk R
F2 B EERE 3
A/\/Ji/\/\/\/\/\/\/\/\/\/\/\/\A

| Rl | TR

kS

Note: f& * 4F F fo ] #h 2 i R 100 * #=fe3n > @ * §5547 sSpl€ » 6 dB4E ¢ * 1MHz i + ** 100kHz
2 ¥ PASS > 't 2 pliR g

Y42 Fx60F
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8.4. #AAFFFEF 2 T E 100 F ARARREEE

Fpy oz #i- * Digital Cluster with BTLE

&Pl 4~ 4] 85 © 2W Cluster Bl OE P R PAEF R EE 100 F AR
B 3 47 i CH 00 (2402MHz) Bl 3 05V D Mode 1: 3 5 %

Bl R P OB O 109# 117 05p

Horizontal

Level[dBu¥{m]
120
110
100

90
80
70
60
50
40
30
20
10

0
2.34G 2.345G 2.35G 2.356G 2.36G 2.365G 2.37G 2.375G 2.38G 2.385G 2.39G 2.395G 2.4G 2.405G 241G 2.415G 2.42G 2.425G 2.43G 2.435G 2.44G

Radiated Emission

Frequency([Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2386.087 57.58 74.00 -16.42 46.11 11.47 PK
2 2390.000 53.77 74.00 -20.23 42.28 11.49 PK
3 2400.000 68.75 -- -- 57.21 11.54 PK
4 2401.739 98.00 -- -- 86.46 11.54 PK
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. “*” means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.

¥ 43F % 60F
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@il 4 ¢ 4 - Digital Cluster with BTLE

F 4 A 5 ¢ 2W Cluster Bl E 7P g ﬁﬁfﬁf%lﬁlﬂz F % 100 + & e
B 3F 4E g CH 00 (2402MHz) Bl FE i 5Y D Mode 1: B E

BlE p #H 109 F 112 05p

Horizontal

Level[dBu¥{m]
120
110
100

90
80
70
60 =5

50 1 2 j

40

30

20

10

0
2.34G 2.345G 2.35G 2.356G 2.36G 2.365G 2.37G 2.375G 238G 2.385G 2.39G 2.395G 2.4G 2.405G 241G 2.415G 2.42G 2.425G 2.43G 2.434G 2.44G

Radiated Emission

B

Frequency[Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2380.000 43.10 54.00 -10.90 31.66 11.44 AV
2 2390.000 42.90 54.00 -11.10 31.41 11.49 AV
3 2400.000 58.24 -- -- 46.70 11.54 AV
4 2401.884 97.55 -- -- 86.01 11.54 AV
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.

2. “*” means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor.

¥4 Fx60F
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ERAELIEA #i- * Digital Cluster with BTLE

&gl 4 4 5 ¢ 2W Cluster Bl R E P DR PAESF R R 100 F AR
B 3F 4E g CHO00 (2402MHz) Bl B Y D Mode 1: #F 8 R

Bl P OH T 109& 117 05p

Vertical

Level[dBu¥{m] Radiated Emission
120
110
100 4

90
80
70
60
50
40
30
20
10

0
2.34G 2.345G 2.35G 2.356G 2.36G 2.365G 2.37G 2.375G 238G 2.385G 2.39G 2.395G 2.4G 2.405G 241G 2.415G 2.42G 2.425G 2.43G 2.434G 2.44G

Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2386.087 57.09 74.00 -16.91 45.62 11.47 PK
2 2390.000 55.56 74.00 -18.44 44.07 11.49 PK
3 2400.000 65.50 - -- 53.96 11.54 PK
4 2402.319 94.77 - -- 83.23 11.54 PK
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. “*” means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.

%455 %2 60 F
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ERAELIEA #i- * Digital Cluster with BTLE

&gl 4 4 5 ¢ 2W Cluster Bl R E P DR PAESF R R 100 F AR
Bl 3R 4 ¢ CH 00 (2402MHz) Bl WY D Mode 1: 3 54 %

Bl P OH T 109& 117 05p

Vertical

Level[dBu¥{m] Radiated Emission
120
110
100 4

90
80
70
60 s

50 v !

40

30

20

10

0
234G 2.345G 2.35G 2.356G 2.36G 2.365G 2.37G 2.375G 238G 2.384G 2.39G 2.395G 2.4G 2.405G 241G 2.415G 2.42G 2.425G 2.43G 2.434G 2.44G

Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2389.855 43.11 54.00 -10.89 31.62 11.49 AV
2 2390.000 42.98 54.00 -11.02 31.49 11.49 AV
3 2400.000 55.95 -- -- 44.41 11.54 AV
4 2402.029 94.38 -- -- 82.84 11.54 AV
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. “*” means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.

%46 F % 60 F
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ERE A
Rl Al 5
Rl
B op

Horizontal

Level[dBu¥{m]

Digital Cluster with BTLE
2W Cluster

: CH 39 (2480MHz)
1109 & 11 % 05 p

B EOP
PR RN

DR b2 R 100 F A e
* Mode 1: % &+ %

Radiated Emission

120
110
100
90
80

I

50
410
30
20

70 2
60 i

10
2.1:]3356 2.44G 2.45G 2.46G 247G 2.48G 2.49G 2.5G 2.51G 2.52G 2.5335G
Frequency([Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2479.732 100.71 - - 88.94 11.77 PK
2 2483.500 60.24 74.00 -13.76 48.46 11.78 PK
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. “*7” means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.

¥ 47TFE % 60F



3R £ Mm% 2090344R-E3032120207

D DEKRA

ERAELIEA #i- * Digital Cluster with BTLE

&gl # A 85 © 2W Cluster Bl F R OP R R ER 100 F AR
B 3F 4E g CH 39 (2480MHz) Bl B Y D Mode 1: #F 8 R

Bl AP H 109 11 % 05 p

Horizontal

Level[dBu¥{m]
120
110 1
100

90
80
70
60

50

10 b—/

30

Radiated Emission

20
10
2.:;]335(3 2.44G 2.45G 2.46G 247G 2.48G 2.49G 256G 2.51G 2.52G 2.5335G
Frequency(Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2480.022 100.25 -- -- 88.48 11.77 AV
2 2483.500 43.51 54.00 -10.49 31.73 11.78 AV
3 2497.268 43.67 54.00 -10.33 31.87 11.80 AV
Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. “*” means this data is the worst emission level.

3. Measurement Level = Reading Level + Correct Factor.

%48 F X 60F
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Rl L
Rl Al
: CH 39 (2480MHz)
2109 & 11 % 05 p

BRI g
Bl Fop

Vertical

Level[dBu¥Y{m)

Digital Cluster with BTLE
2W Cluster

B FE P
B B 5N

DR RO SRR 2 i E 100 F AR
! Mode 1: % &+ %

Radiated Emission

120

110
100
90
80

50
10
30
20
10

0

70
60

2.4335G  2.44G 2.45G 2.46G 247G 2.48G 2.49G 2.5G 2.51G 2.52G 2.5335G
Frequency(Hz)
No | Frequency Emission Limit Margin | Reading Level | Correct Factor |  Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)

1 2479.732 94.92 -- - 83.15 11.77 PK

2 2483.500 55.24 74.00 -18.76 43.46 11.78 PK

3 2501.616 57.04 74.00 -16.96 45.21 11.83 PK

Note:

1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. “*” means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.

49 F £ 60F
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# @4 ¢ 4  Digital Cluster with BTLE
F B A5 ¢ 2W Cluster

Bl R OAE 3E : CH 39 (2480MHz)

BlE p #H 109 F 112 05p
Vertical

Level[dBu¥{m]

B EOP
B 5N

Radiated Emission

R ﬁﬁi‘%lﬁ]ﬂ 71 R 100 + Hk e
! Mode 1: 2 &+ 5%

120
110
100 1
90
g0
70
60
50 e :
40
30
20
10
2.:;]335(3 2.44G 2.45G 2.46G 2.47G 2.48G 2.49G 2.5G 2.51G 2.52G 2.53356
Frequency[Hz)
No Frequency Emission Limit Margin | Reading Level | Correct Factor Detector
(MHz) Level (dBuV/m) (dB) (dBuV) (dB) Type
(dBuV/m)
1 2480.022 94.54 -- -- 82.77 11.77 AV
2 2483.500 43.32 54.00 -10.68 31.54 11.78 AV
3 2526.109 43.95 54.00 -10.05 32.01 11.94 AV
Note:
1. All readings above 1GHz are performed with peak and/or average measurements as necessary.
2. “*” means this data is the worst emission level.
3. Measurement Level = Reading Level + Correct Factor.

AR F R b2 R 100 F AR IURIR S K

PASS
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9. i AT R

91 @™ ¥
P B R B R g M R B HARE 2 54101652 & £ 6dBR L 0 kT
500 #(kHz) °

9.2. R
Frpl 2 % SRS d 1§ 2 FOR 2 38 2T A 1T R RF 8~ 28 R U2 4T R 34T A
#E % & 100kHz » ARGUAE F 73 o] 3245 RAE B M 53 Be 45 BI(SPAN)E + S 47 RAE R -

FRP AT FESRETER -

93.  RIFEHRF

RF Cable BT A 5
EUT !]:D e A S
SMA
Connecter

¥51F % 60F
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9.4. EEAEF TRPER S

@il 4 & 4 Digital Cluster with BTLE

&Rl A 5L ¢ 2W Cluster Bl R P CRETEI TR

B 4R g 1 CHO0, 19,39 Bl B Y D Mode 1t 5 F

Bl E P # 1109& 097 29 p OB OB O ME

Chanmel No. Frequency Measure Level Limit Result
(MHz) (kHz) (kHz)

00 2402 720 >500 Pass
19 2440 720 >500 Pass
39 2480 730 >500 Pass

¥52F % 60F
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Figure Channel 00:

Spectrum | |"'§1|
Ref Level 20.50 dém Offset 0.50 dé & RBW 100 kHz
jo ALt 30de SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
M1[1] 1.61 dBm
2.40198000 GHz,
10 dBm m2[1] -4.60 dBm
Mp 2.40161000 GHz|
0 dem mj"J‘“'.'ﬂ'.';
D1 -4.390 dBm / \
-10 dBm / \
-20 dem j \\
-30 dBm /
-40 dBm / \‘1
-50 dBm Wu L
MMWAJ‘,( N Y s S
oG AUy tart
-70 dBm
CF 2.402 GHz 1001 pts Span 10.0 MHz
Marker ]
Type | Ref | Tre | X-value | v-value |  Function | Function Result |
M1 1 2.40198 GHz 1.61 dBm
M2 1 2.40161 GHz -4.60 dBm
M3 1 2.40233 GHz -4.43 dém

Date: 29.SEP.2020 17.32:31

Spectrum |

Figure Channel 19:

&)

Ref Level 20.50 dém Offset 0.50 dé & RBW 100 kHz
jo ALt 30de SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
mM1[1] 1.72 dBm)|
2.43972000 GHz|
10.dem m2[1] -4.41 dBm
“J"xl 2.43961000 GHz
0 dem |‘v‘|: ".‘“';
D1 -4.280 dBm 7 X
-10 dBém / \
-20 dem j \\
-30 dBém / .
-40 dBm / \\
-50 dBm W.. ]
L aancains A" .rv\,rﬂ{ WW“’%
=70 dBm
CF 2.44 GHz 1001 pts Span 10.0 MHz
Marker ]
Type | Ref | Tre | X-value | v-value |  Function | Function Result |
M1 1 2.43972 GHz 1.72 dBm
M2 1 2.43961 GHz -4.41 dBm
M3 1 2.44033 GHz -4.45 dBm

Date: 29.SEP.2020 17.37.38




2 ¥l 2090344R-E3032120207 > D E K RA

Figure Channel 39:

Spectrum | |uvn |

Ref Level 20.50 dém Offset 0.50 dé & RBW 100 kHz

jo ALt 30de SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View
M1[1] 1.56 dBm
2.47973000 GHz,
10 dBm M2[1] -4.61 dBm)|
M1 2.47961000 GHz|
0 dem NIJ#X 'T\t:
D1 -4.440 dém f’ (\
-10 dBm

-20 dém

-30 dém j \\

i / \
.

MWMMW AT T N

AR
=70 dBm
CF 2.48 GHz 1001 pts Span 10.0 MHz
Marker
Type | Ref | Tre | X-value | v-value |  Function | Function Result |
M1 1 2.47973 GHz 1.56 dBm
M2 1 2.47961 GHz -4.61 dBm
M3 1 2.48034 GHz -4.83 dBm
Date: 29.SEP.2020 17:41:27
1 Ty SBIl =X - .
lr,l:' * ’};P IE ’Eﬂ)i /E'J @f‘ Sz 5 PASS
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10. FHT#FHR
101, @#* B

EPR R T G L R g M P B R L ¥ 41016 & 0 B ¥ OAE S R
2 ER3FAHEKHZER P > FRHBOET AR EFRTH I RRELELDEN >

4

=3
1843 8dBm o ¥ ik 4.10.1.3 20 3 N RE M FApE R R U B o

AN oA AT k2 345 A T 5 3KHZ o ARGV B A IR R AR PR S He
%’ i3] “f 12 100kHz - (SWEEP TIME =SPAN/3kHz) -
ESUE R I e

FRd 2 2 SORG Y 2 RN LR TR A TR RF gy~ o 45 0 o S 3R R

RF Cable ’ j
EUT T T LA A S

SMA
Connecter

¥ 555 % 60F
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104. #F2RERES
@il 4 & 4L Digital Cluster with BTLE
&gl 4 4 8 ¢ 2W Cluster Bl EIE P HFRRE
Bl 34 i C CHO0, 19,39 B B Mode 1: % 5+ E
Bl Eop o D109 & 09 % 29 p W OB OE M@
Frequency Measure Level Limit
Channel No. Result
(MHz) (dBm) (dBm)
00 2402 1.650 <8dBm Pass
19 2440 1.650 <8dBm Pass
39 2480 1.560 <8dBm Pass

%56 F % 60F
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Spectrum |

Figure Channel 00:

&)

Ref Level 20.50 dBm
o Att 30 de

Offset 0.50 dB & RBW 100 kHz
SWT 1ms @ VBW 300 kHz

Mode Sweep

@ 1Pk View

10 dBm

mi[1] 1.65 dBm|

2.40222440 GHz|

0 dem

-20 dBm

-30 dém

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.402 GHz

1001 pts

Span 1.08 MHz

Date: 29.SEP.2020 17.32.54

Spectrum |

Figure Channel 19:

&)

Ref Level 20.50 dBm
o Att 30 de

Offset 0.50 dB & RBW 100 kHz
SWT 1ms @ VBW 300 kHz

Mode Sweep

@ 1Pk View

10 dBm

mi[1] 1.65 dBm|

2.43972160 GHz|

0 dem

M1

-20 dBm

-30 dém

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.44 GHz

1001 pts

Span 1.08 MHz

Date: 29.SEP.2020 17.38:01
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Figure Channel 39:

Spectrum | |“§l |

Ref Level 20.50 dBm Offset 0.50 d8 & RBW 100 kHz
jo ALt 30de SWT 1ms @ VBW 300 kHz Mode Sweep
@ 1Pk View

mi[1] 1.56 dBm|
2.48021550 GHz

10 dBm

hez

0 dem e T

,—mﬁﬁﬂf

-20 dém

-30 dém

-40 dBm

-50 dBm

-60 dBm

-70 dBm

CF 2.48 GHz 1001 pts Span 1.095 MHz

Date: 29.SEP.2020 17.41:49

#»EFRRRES: =
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11.
11.1.

11.2.

Duty Cycle
BRS2

FRld 2 X SURG Y 2 RO E 4R TR A AT RRFE ~

FRlF e r ¥ESRET R

PR W
RF Cable
EUT
T
SMA
Connecter

Spectrum

Analyzer

¥59F % 60F
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113,
SRR

Duty Cycle 2% %

Digital Cluster with BTLE

&gl 4 4 8 ¢ 2W Cluster B3 38 P Duty Cycle
BRI - RIFER g a®
Bl P B 109907 29 p OB OE O HE
Duty Cycle Formula:
Duty Cycle = Ton / (Ton + Toff)
Duty Factor = 10 Log (1/Duty Cycle)
Results:
2.4GHz Band Ton Ton + Toff Duty Cycle Duty Factor
(ms) (ms) (%) (dB)
BLE 0.6026 1.4061 42.86 3.68
BLE

Spectrum 4

=)

Ref Level 99.00 dBpY & RBW 1 MHz
Att 10 dB & SWT 4.2 ms @ VBW 3 MHz
SGL TDF

@ 1Pk Clrw

D3[1]
110 dBpv:

M1[1]

Mty oo

0.01dB
1.40609 ms
91.35 dBpv

100 dBpii=tag 000 dBy
M1

D2 D3

2.03913 ms|

a0 dBpn

80 dBpv

70 dBpv

60 dBpv

S0 dBpv

Y g

30 depv

20 depV

CF 2.402 GHz 691 pts

420.0 ps/

Marker

Type | Ref | Trc | X-value | Y-value | Function |

Function Result |

M1 1 2,03913 ms 91,35 depv
p2| M1l 1 602.61 pis | -0.00 dB
o3| mi| 1 1,40609 ms 0.01dB

JU J

anmn e
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ik Lo fFRRIGERGR AR R

BIFEAR T D IRSTRIE Lo AR F

BIFEAR T L R SHRIE Fadp Y
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BIFEAR T IR SRIGE T e 4p B (Horn)

Wi &

RIEEAR S L SRR A 5 4p F (Horn)






