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NFC Reader

Continental

BMW NFC F40

Continental Automotive GmbH
Siemensstrasse 12, 93055, Regensburg, Germany
Continental Automotive GmbH
Continental Automotive System S.R.L
13.56MHz

1 Channel

ASK

80.13dBuV/m

Powered from Power Supply (DC 12V)
PCB Antenna / Gain: 0 dBi
Continental / BMW NFC F40

108 # 04 * 15 p

JL & enpRE TR S & 108 & 04 7 30 p 1 108 & 05 *
13 p % PR o

o EUT 281325 XIYIZ = BH5C > L %% 5 Y-Plane
(E1-Plane)ficsi 3t gt ip 4 2 ¢ o
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12 RBAEREEH

TRERY & DY EART % T L
TAF 327 $a%t 1 1309
LG ¥ A 0 1054# 10 % 18 p % 108 & 10 * 17 p 1t
T AR S 4 i 9kHz ~ 231GHz -

PR AT I ORwRIT 12115
A% L D RAFRHOLR G AP
AHE P A TOR®RT 1R 118
T : 886-2-2299-9720

: 886-2-2298-9721

@
o

13 #FHELPFFFEEIR

RIFEIE P RIS [ R F * FE 2 & (dB)
B+ 37 &R E P Powerline Conducted Emission +/-2.96
3M Semi Anechoic Chamber / 30MHz ~ 200MHz|  +/-4.0138
3M Semi Anechoic Chamber / 200MHz ~ 1GHz +/-3.9483

5 54+ 3 35 £ 8] |3M Semi Anechoic Chamber / 1GHz~8GHz +/-2.5975
(i#l7# BE4E: 3M) 3\ Semi Anechoic Chamber / 8GHz~18GHz +/-2.6112
3M Semi Anechoic Chamber / 18GHz~26GHz +/-2.7389

3M Semi Anechoic Chamber / 26GHz~40GHz +/-2.9683

M K=2 i 2RISR L5 95%HERIFT B A o
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14 ERKE
Wugu 966 Chamber A
. R %
¢: 4 P H 1
@%Vﬁ &T# i]%}‘u ﬁ'%}‘h ﬁﬁeﬂgﬂ’ﬁﬁi,ﬂﬁ“‘l
Bilog Antenna Sunol Sciences JB3 A030105 07/13/2018 | 07/12/2019
HUBER SUCOFLEX
Cable SUHNER 104PEA 20995 02/26/2019 | 02/25/2020
Digital Thermo- WISEWIND 1206 D07 01/30/2019 | 01/29/2020
Hygro Meter
Loop Ant COM-POWER AL-130 121051 03/22/2019 | 03/21/2020
Pre-Amplifier EMEC EM330 060609 02/26/2019 | 02/25/2020
PSA Series Agilent E4446A MY46180323 | 05/31/2018 | 05/30/2019
Spectrum Analyzer
Antenna Tower CCs CC-A-1F N/A N.C.R N.C.R
Controller CCs CC-C-1F N/A N.C.R N.C.R
Turn Table CCs CC-T-1F N/A N.C.R N.C.R
Software €3 6.11-20180413
RF Conducted Test Site
" R %
2 & 14 J
®E LA B 3 % BB RE WL
Signal Analyzer R&S FSV 40 101073 09/27/2018 09/26/2019
Thermostatic/ TAICHY MHG-150LF 930619 10/08/2018 | 10/07/2019
Humidity Chamber
USB Wideband AGILENT U2021XA | MY54250027 | 07/05/2018 | 07/04/2019
Power Sensor
USB Wideband
Power Sensor AGILENT U2021XA MY54260016 07/05/2018 07/04/2019
USB Wideband AGILENT U2021XA MY54260020 07/05/2018 07/04/2019
Power Sensor
USB Wideband AGILENT U2021XA MY54260007 07/05/2018 07/04/2019
Power Sensor
AC Conducted Emissions Test Site
®RE LA B W 3 % Ao | Rkmpw |, °F
" T o " RS A
N/A

Remark: 1. The calibration interval of the above test instruments is 12 months and the

calibrations are traceable to NML/ROC and NIST/USA.

2. N.C.R = No Calibration Required.
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2.2 R * 2HFF
PHR<FAFPANGHLR ¢ Mo FSPFTPHIFE>T - F 5 - B0 22 275> i
e FEAE T2 A A ER T T AT LE A N 2 HE S M R T s E
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# & (MHz)

# % (MHz)

#7 & (MHz)

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 ~ 748.0

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 12+

162.01 ~ 167.17

2483.5 ~ 2900.0

167.72 ~173.20

3260.0 ~ 3267.0

This document cannot be reproduced except in full, without prior written approval of the Company. A& 5 & AN T B HZF 0] > Aol Ee -




SR

Report No.: T190415W03-RD Rev. 00

3 RBIEE2Z FREP

3.1 LRIER 2 ARARP
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Continental Automotive GmbH /

*
NFC Reader Continental Automotive GmbH

Continental / BMW NFC F40
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T L PR 3 MR b2 ]
(MHz) (m) (dBpV/m) (uV/m)
13.553— 13.567 30 83.99 15848 (:x 1)

H 3m BT 3 ' & = 20*L0G(15848)+40*LOG(30/3(£ il FE4))
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451 #FeHBiIE2 MG
BIREECS 2 &f- Vertical g s BMW NFC F40
R Peak PR EE A 3 ¥
BB R 21°C HBRRE: 50%
RIFEH P B P HP April 30, 2019

13Level (dBuVim)

- : : : : :
1201 I oo I 3 i pn

100

80

13.5302 13.548 13.556

13.564 13512

13.5808
Frequency (MHz)
A #HiEe i ¥+ Fan e | A Detector Mode
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB) (Peak)
13.56 62.87 15.91 78.78 124.00 -45.22 peak

7 0 1. 35 E(dBuV/m) = & & #]3 (dB/m) +L 3518 3 & (dBuVv/m) -
2. e F]+ (dB/m) = x m F|+ (dB/m) + & @] % 5L4dp 4 (dB)
3. #NCC R #4552 F 472 £ » 4 & M3 30MHz 1« T #72#/F 7 30 # # 2

3 F e FE ;T
30m #. & 7 3m = ;U

30m *¥#/2=15848 (uV/m)
**3m ¥4/ i2=20*l0g(15848)+40log(30m/3m) (dBuV/m)
=84+ 40 (dBuVv/m)

=124 (dB

uv/m)

This document cannot be reproduced except in full, without prior written approval of the Company. A& A E AN S B HF0] - Aoy iEs -



SR

Page 11/26
Report No.: T190415W03-RD Rev. 00
I R % %-Horizontal RIEE R BMW NFC F40
R Peak PR EE A 3 ¥
TRBE A 21°C HBRR: 50%
RIFEH PR BlzEP I April 30, 2019
pplevel {dBnWIm}

0‘1 3.5392 13.548 13.556 13.564 13.572 13.5808
Frequency (MHz)
A7 E i it F 3 B3 8 LA E AR Detector Mode
(MHz2) (dBuV) (dB/m) (dBuVv/m) (dBuV/m) (dB) (Peak)
13.56 64.22 15.91 80.13 124.00 -43.87 peak

7 0 1. 35 E(dBuVv/m) = #& & #]3 (dB/m) +L 3518 3 & (dBuVv/m) -
2. i F]+ (dB/m) = x s F|+ (dB/m) + &€ @] % 5L4dp 4 (dB)

3. #NCC R #4552 F 472 £ » 4 & M+ 30MHz 1« T #/2#/F 7 30 # # 2
3 F i #E T
30m A4 7 3m = ;U

30m *¥#/i2=15848 (uV/m)

**3m ¥4/ i2=20*l0g(15848)+40log(30m/3m) (dBuV/m)

=84+ 40 (dBuVv/m)

=124 (dBuV/m)
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5 FRGsHL LR

51  @#*iRF
EPRF RN BIEL RO M IR PR E3.21.22 & K7 R &2 ’wr»,;w &
2.8 2 HF_ o 288 2 A M&T*iﬁ?,tﬁ’“lfﬂ\*ﬁa% FET G ORETART ’
HEF%RPEREFTL22VE > P H A LB 2 Pt 725 :;/ﬁ»’?*‘ﬂ’m& z
R E dh s B U
37 F P54 A B gstz e
(MH2) (m) (dBuV/m) (uV/m)
N 2,400 [ 45 %
0.009 — 0.490 (%) 300 | 67.6 - 20log f(kHz) dBUV/m e L)
24 87 & (+ &k
0.490 (7 )-1.705(3)| 30 | 87.6 - 20log f(kHz) dBuV/m ’000(/ ?*) (= #)
1.705 (% $)-30(2) 30 29.5 30(:£ 3)
30 - 88 3 40.0 100
88 - 216 3 435 150
216 - 960 3 46.0 200
960 17 t 3 54.0 500

r 1 H 7+ 3824 8= 20*LOG(2400/F)+40*LOG(300/ & ip| fE4t)
r2: # 3 3 134) 5= 20*1LOG(24000/F)+40*LOG(30/ £ if| iE-#f)
r 3 H =+ 3E 4] B = 20*LOG(30)+40*LOG(30/ £ 37l Eif)

W\ W\
TH TH

\
TA

5.2 4 Rl
xffz?H”%_*“OS‘}rs b g hd e o R B3I Rt MRES 3 KRk
mrslz?. CRAE A §E\3]\ ¥ @ LG & 360 A EdE o ¥ i X s
Eﬁf\l.oﬁ\i 4-07}"4“ Bl NS T HRAR O RITERENART L

Efee R FRE- X
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53 st BlERl
B 1 £ R4 % OKHz ~ 30MHz2 B3 &

‘ 3m ‘ x|
*ok 2 p) 4 ‘
CzpzaEg)

A R

R
|:| N RF <%

=& o8m im e

A A [ 188
[ ] [ ]

FL R TE
TSR 3.2 &
B 2 :% P4 5 30MHz ~ 1GHz 2 B3¢ e &
ﬁ XA
,,,,,,,,,,,,, > 3m <} *-%‘ ’],I X %5'\

Xk il v

(% Rl ag) am ‘///
R A

T = | RF F% iz i
{ J \D ] \
WEE
OO
| | l |
S pe g J/

IR 3.2 &

5.4 FRR2ZPE

Frig 2 3B o 4T
FRE=FE+ I F]F
Hoe fapr 53 58
IRF]F+ GRY A+ gREFL (FFrRr) - FHE (F7re?r)
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551 HU 73 Q&2 A% (1GHZ T -5 548 [ 2 018)
PUERI Bt R 2 i F RO BT B T IR RE o
For 9kHz-30MHz
PR RS 3 ¥ BIEER & BMW NFC F40
RE Quasi-peak BlzEP & April 30, 2019
BBER:  21°C BEBIRR. 50%
RIEE P BB TX-Vertical
13 LEvel (dBuVim)
120
100
80
60
40 ! ¢
3 4 5 R
2
0.009 6.007 12.005 18.004 24.002 30
Frequency (MHz)
¥ W pzms | g i wip | Derector
(MHz) (dBuV) (dB/m) (dBuVv/m) (dBuV/m) (dB) (QP)
1.93 24.60 14.92 39.52 69.54 -30.02 peak
6.10 23.83 15.59 39.42 69.54 -30.12 peak
11.02 14.43 16.08 30.51 69.54 -39.03 peak
17.34 11.01 15.69 26.70 69.54 -42.84 peak
22.11 12.25 15.10 27.35 69.54 -42.19 peak
27.12 15.04 14.16 29.20 69.54 -40.34 peak

7t 1. F##(dBuVim) = &2 #]+(dB) + zf i#(dBuV) -
2. B AFF A ESAHE A T A M Al R Fe gt o

This document cannot be reproduced except in full, without prior written approval of the Company. A& 5 & AN T B HZF 0] > Aol Ee -
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PlREEH 3 K PlFEE S BMW NFC F40
R R Quasi-peak BIFFE P E: April 30, 2019
BERE. 21°C BBRE. 65%
RIEH P A Bl:EHCC: TX-Horizontal
13012vel ([dBuVim) . .
S R e e e AR S
' ' 3 ' ' L4 ' 5
| e e R L SR CC L LR PE EEEPE TR E PP EE EEE TP e e e . -----------------------
0.009 5.007 12,005 18.004 74.002 30
Frequency (MHz)
s i gz 73 4 i g | Do ector
(MHz) (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB) (QP)
1.99 24.16 14.93 39.09 69.54 -30.45 peak
6.97 19.32 15.75 35.07 69.54 -34.47 peak
8.68 13.39 16.00 29.39 69.54 -40.15 peak
19.11 11.05 15.62 26.67 69.54 -42.87 peak
23.25 10.84 14.88 25.72 69.54 -43.82 peak
27.12 14.59 14.16 28.75 69.54 -40.79 peak

it 0 1. 7 #(dBuvim) = &2 4 (dB) + ## #(dBuV) -

2. H v AT F e g i A

s
1B

-

m

S TP Y
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For 30MHz-1GHz

B RS 3k PR 5 BMW NFC F40

WP Quasi-peak Bl P Hp April 30, 2019

BERER: 21°C RERR: 50%

RIS P PlRERCN TX
o Wi | rems | sge | HE | gy | Deecor | 28
(MHz) (dBuV) (dB/m) | (dBuV/m) d B(SV/m) (dB) (QP) o
40.68 41.03 -10.15 30.88 40.00 -9.12 Peak Y
85.29 49.45 -15.61 33.84 40.00 -6.16 Peak \Y
175.50 43.65 -11.11 32.54 43.50 -10.96 Peak Y
447.10 40.16 -3.94 36.22 46.00 -9.78 Peak \Y
691.54 28.17 -0.15 28.02 46.00 -17.98 Peak Y
907.85 26.16 4.06 30.22 46.00 -15.78 Peak \Y
40.68 37.62 -10.15 27.47 40.00 -12.53 peak H
105.66 41.55 -11.02 30.53 43.50 -12.97 peak H
230.79 41.46 -10.80 30.66 46.00 -15.34 peak H
419.94 34.87 -4.62 30.25 46.00 -15.75 peak H
662.44 28.15 0.01 28.16 46.00 -17.84 peak H
944.71 25.23 4.06 29.29 46.00 -16.71 peak H

7 1. 7 4 #(dBuVv/im) = k.2 7]+ (dB) + zf Z(dBuV) -

2. Ao AT Ferrt B HHE A 7 Y

"o yf;;/g{;g, %o
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50
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1000

Frequency (MHz)
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RBER: 25°C BB 33 %
:‘F!ljéﬁﬁ: P R P H May 13, 2019
RS 13.56MHz RIS A Peak
Condition Frequency Error (ppm)
T?_Tep;irsgtrggg) Mo&glggon I-:rre;;. 0 min 2 min 5min | 10 min |0 min{2 min{5 min|10 min|Limit (ppm)|Result
Normal
20°C/13.8v Cw 13.56 {13.561300{13.561300|13.561300|13.561300| 95.87 | 95.87 | 95.87 | 95.87 Pass
20°C/10.2v cw 13.56 {13.561300{13.561300{13.561300|13.561300| 95.87 | 95.87 | 95.87 | 95.87 100 Pass
Extreme
T55°CVnom cw 13.56 {13.559570|13.560000{13.560000|13.559570(-31.71| 0.00 | 0.00 | -31.71 Pass
T50°CVnom Cw 13.56 {13.560000{13.560000{13.560000{13.560000|{ 0.00 | 0.00 | 0.00 | 0.00 Pass
T40°CVnom cw 13.56 {13.560000{13.560000{13.559570|13.560000|{ 0.00 | 0.00 (-31.71| 0.00 Pass
T30°CVnom Ccw 13.56 {13.560000{13.560000{13.559570|13.560000|{ 0.00 | 0.00 (-31.71| 0.00 Pass
T20°CVnom cw 13.56 {13.560000{13.560000{13.560000{13.560000|{ 0.00 | 0.00 | 0.00 | 0.00 100 Pass
T10°CVnom Ccw 13.56 {13.560000{13.560000{13.560430|13.560430| 0.00 | 0.00 |31.71 | 31.71 Pass
TO°CVnom cw 13.56 {13.560000(13.560430|13.560000{13.559570| 0.00 |31.71| 0.00 | -31.71 Pass
T-10°CVnom Ccw 13.56 {13.561300{13.561300|13.561300|13.561300| 95.87 | 95.87 | 95.87 | 95.87 Pass
T-20°CVnom cw 13.56 {13.561300{13.561300{13.561300|13.561300| 95.87 | 95.87 | 95.87 | 95.87 Pass

--End of Test Report--
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