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£ PIE P = EJ ? ﬁ fﬁ
(A FRER)

BEFEE R CRLE 0.15-30MHz 2.586 dB
30-167 MHz 3.37 dB

167-500 MHz 3.19 dB

kAR 0.5-1 GHz 3.19 dB

1-18 GHz 4.04 dB

i 5+ 3 2R 18-40 GHz 4.04 dB
(3miRiE) 30-180 MHz 422 dB
180-417 MHz 3.44 dB

ESi Al 0.417-1 GHz 3.39 dB

1-18 GHz 4.08 dB

18-40 GHz 4.08 dB

CEEE: b 2.412 GHz 13 dB
5.805 GHz 155 dB

e n i o) - 2.412 GHz 290 Hz

B EFFLEPR

i bl = 5.805 GHz 7243 Hz

i 2.412 GHz 421 dB

S PR 5.805 GHz 4.62 dB
(F 5 %) PP 2.412 GHz 4.42 dB
- 5.805 GHz 4.74 dB

HEFEHRR C gt 0.15-30MHz 1.3dB
30-167 MHz 1.67 dB
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L1 A&t

a) & &3 i : TPMS/KEYLESS TUNER
bF &  :SUBARU
c) & &35 : TD1G141
d) BT R : DC 12V from Car Battery
)1 fFHE %t Rx433.92MHz
f) & 3wk P N/A
g)RF = & * loop antenna
h) % % = 5 : ASK
1.2 A&

1.3 BRI E 2 TRy

APIRAR L 2975 0P Y R AR B RS R fi%i Rog o 5 B R 8 SR 4 (105/8/23
M 74 & (LP0002)% &) 4r I 7J& % ¥ if * % » {# x £ KEIA - IEEE ANSI# % 2 #&
%% > % % BFCC 47 CFR Part 23 B %ﬁ%@ 22 4% ANSI 63.10:2013 ~ ANSI
63.4:2014 ~ FCC CFR 47 15.2312- # %% -

International Standards Laboratory Report Number: ISL-1S8LR0O01NLP



-8 of 28-

AERNERBERAR

Intemational Standards Laboratory

— BRI P

W | BRI I BliEE R | BRI A %z
i 2 |1 BT T A L B
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(1) 45542 4%
# ENCCH F I TR PATRP 2 3424(DF L RTF 0 F AR E2T 28T
b FEEH3 N gz T H AR U ERT ToEkk BplE 0 7 ¥ & * CISPR

Wik el B)do™ & o B E ke R B U E G B o

R & 7 IR THRR P

(v #%) (Hetk/2 =) (Hctk/ 2 )
40.66-40.70 2250 225
70-130( %) 1250 125

130(# §)-174(%) 1250-3750¢:212) 125-375¢:12)
174(% 7 )-260(7 ) 3750 375

260(# 5 )-470(%) 3750-12500¢:-12) 375-1250¢:12)
470(% 7 )4 12500 1250

1. MAMBFEAE (linear interpolations ) » # *x FF T H 5 A2 H 2N e
- -

(1.1)  130-174MHz(-Y #%) == >56.81818x(1 1¥4g & » H i+ : v 4%)-
6136.3636
(1.2)  260-470MHz(-" #%) == >41.6667%(1 f%&iﬁf_‘%i - ##)-
7083.3333
2. P RRZFHDTHERME AR A FFEMLD S 20dBAE L 282
g T B —?5 L B S I F e —‘Ii':”f_'é;iﬁl]-}é_);fé,:]— , PE'Fli:ﬁ:J.,E 5
£ 5152 2. % BRE_ -

AATHRAR:

MAMBIEATE 0 B PR H R AR U B 2 S
41.6667 * 433.9 (1 fF4F %) —7083.3333 = 10995.84uV/m
20*10g(10995.84) = 80.82 dBuV/m(AV)

Peak = Av Limit + 20 = 80.82+20 = 100.82dBuV/m

H o B 2 g b

MAMBIEAE 0 B FERH R AR U B 2 S
41.6667 * 433.9 (1 fF4F &) —7083.3333 = 10995.84uV/m
20*10g(10995.84) = 80.82 dBuV/m - 20dB = 60.82 dBuV/m (AV)
Peak = Av Limit + 20 = 60.82+20 = 80.82dBuV/m
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% JENCC K # 5 Hﬁ?%‘iﬁliﬁ%#ZUQF T RS2 fR ST T o B A (FATE2.85

ZOF s Thet Fozo TH U Fadz 4y o BRG] EA0T (- SR D)
# PR His g 52 U E
MHz m dBuV/m uV/m
0.009 —0.490 (7 ) 300 2,400 / 4 5 (F #*)
0.490 (* 7)—1.705(%) 30 24,000 / #F 3¢ (F #*)
1.705(* 3)-30(%) 30 30
30 - 88 3 40.0 100
88 -216 3 43.5 150
216 - 960 3 46.0 200
9604t 3 54.0 500

(2) ®yx NCC Mr 5 b mﬁkﬁﬁv%iﬁw\ 3.424(1)(A)C) & » 4 & B4 5t B A K
-BFM R TT ﬁ"x W RIS S f,p\ J& p B im0k B B B E R :ﬁa’;ﬁ&f—‘k s
BIPERTS ) o

-~
B

—
=

=K

(3) 4% NCC o F i 3 S Harsfe 2 3422 & > & 70 ﬁfk(MHz);L 900 v #*
(MHz) R’ ;gé}_—*ﬁ » H % bR Foraat e S HE 2 02590 0 A 900 A (MHz) 2
IF‘%——"‘ v Hogd SR FAAN P A 2 0.5/.11 N AR R R mv? a2 a4 20dB

o fo -

(4) G F2 R
#HENCC M7 5 PIF TS AT 2238 - TR B EF 2 TR fdoT

i) %24 & (dBuV)
p % 7
) # 4% @ (Quasi — peak) T 3278 (Average)
0.15-0.5 66 — 56 56 -46
05-5 56 46
5-30 60 50

(5) B b= Sz & £
(LAl S Wﬁﬁ » R ENCC M r FSE T H R 228 2 R B3 62 AL 5
THIFNALHEN 2 FR Y T R X R

(6) 4% NCC 3% 5 SHaf T e fe 211 &2 & R Jo~ # 6 ﬁﬁp%‘?édgﬂ ’
Jo B RS B EF A REER uéﬂrﬁi\éﬂ%k"}‘ WL EFEH
WM THRR T FAE S 2.8 S PR 0 P R fER R 2T &7
P2 AT e
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%wé?T%”Néﬁ%F
whT o HR R RS ERE S 28 R .
5 Hp
(MHz) (MHz)
0.090~0.110 1660.0~1770.0
0.490~0.510 1805.0~1865.0
2.172~2.198 1885.0~1900.0
3.013~3.033 1905.0~1985.0
4.115~4.198 2015.0~2025.0
5.670~5.690 2125.0~2165.0
6.200~6.300 2200.0~2300.0
8.230~8.400 2310.0~2390.0

12.265~12.600

2483.5~2900.0

13.340~13.430

3260.0~3267.0

14.965~15.020

3332.0~3339.0

16.700~16.755

3345.8~3358.0

19.965~20.020

3500.0~4400.0

25.500~25.700

4500.0~5250.0

37.475~38.275

5350.0~5460.0

73.500~75.400

7250.0~7750.0

108.00~138.00

8025.0~8500.0

149.90~150.05

9000.0~9200.0

156.70~156.90

9300.0~9500.0

162.01~167.17

10600~ 12700

167.72~173.20

13250~13400

240.00~285.00

14470~14500

322.00~335.40

15350~16200

399.90~410.00

17700~21400

485.00~510.00

22010~23120

608.00~614.00

23600~24000

703.00~748.00

31200~31800

758.00~803.00

36430~36500

825.00~915.00

38600 LA I

930.00~1240.0

1300.0~1427.0

1435.0~1626.5
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3. BIEREZ ihEp

3.1 Bp 2 RIER A kSR

EUT Test Kit DC Power
Supply(5V)
o R R R AL
3 B A2 &Y F Al 5 B3 e TR
DC Power
1 MRL TH-3205 NA NA Non-shielded
Supply
2 Test Kit NA NA NA NA NA

NOTE: #§ 51 R[3%: F1a¥ 5448 5 245380 K > A HF B Ry FRIF SX Y ~ Z = B fhip
BRI SRR F X A 0 X s B ARG R TH R u k2 g

‘éhj’” o
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4. ERIRBRHY
41. ACTRBh=poE T4z 2R &S
Conducted Emission Test Site
EQUIPMENT MFR MODEL SERIAL LAST | CAL DUE.
TYPE NUMBER NUMBER CAL.
Cond‘éﬁ‘l’g 04-3 WOKEN CFD 300-NL  |Conduction 04 -3| 09/12/2017 | 09/11/2018
EMI Receiver 16 | “ohde & ESCI 101221 10/23/2017 | 10/22/2018
Schwarz
ROHDE &
LISN 18 SCHWARZ ENV216 101424 02/05/2017 | 02/04/2018
ROHDE &
LISN 19 SCHWARZ ENV216 101425 03/07/2017 | 03/06/2018
EZEMC
Test Software Farad VerISL-03A2 N/A N/A N/A
42, EBRIF RIS ERRE
Chamber (1166)
EQUIPMENT MFR MODEL SERIAL LAST |CAL DUE.
TYPE NUMBER | NUMBER CAL.
Spectrum Analyzer .
21(26.5GHz) Agilent N9010A | MY52100117 | 05/27/2017 | 05/26/2018
Dipole antenna SCHWARZBECK | VHAP,30-300 919 12/28/2017 | 12/27/2019
Dipole antenna SCHWARZBECK UH%%SOO' 1195 12/28/2017 | 12/27/2019
Loop Antenna EM EM-6879 271 11/01/2016 | 10/31/2018
Loop Antenna A.H.SYSTEM SAS-564 294 06/17/2017 | 06/16/2019
Bilog Antenna Schaffner 9168 9168-495 | 09/02/2017 | 09/01/2018
Horn antennal-18G EM EM-AH-10180| 2011090207 | 10/06/2017 | 10/05/2018
Horn antennal8-26G Com-power AH-826 081001 07/24/2017 | 07/23/2019
Horn antenna26-40G(05) Com-power AH-640 100A 02/22/2017 | 02/21/2019
Preamplifier9-1.3G HP 8447F NA 08/31/2017 | 08/30/2018
Preamplifier1-26G EM EMO01M26G NA 06/29/2017 | 06/28/2018
Preamplifier26-40G MITEQ I 54'33?50;‘000' 818471 07/23/2017 | 07/22/2019
Cable HUBER SUHNER SUCO&EXIO 1166 cable 001| 10/06/2017 | 10/05/2018
Cable HUBER SUHNER SUCO&EXN 1166 cable 002| 10/06/2017 | 10/05/2018

International Standards Laboratory
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5. TRAGEFE2 LR

51 g iRE
ZFENCC M7 F S TS HTR 238 2 & K o

52 RIS
BFp P E08 ezt s b G o RH AL ERE D FRSFTRARZELI T RALE
FAE R B b o ORI BT e84 S d 0.15MHz I 30MHz 2. ¥ 2. T R 4R 1 a2 b
5w R e

53 PRlIEFEpE

B3 E3 g2 Bl s

+3 %425

,ﬁ Bl E

———

2]

CA N LR o ~

P

e
.’;F
i

54 FgE2E
TRGFEFFT R T 255407
B =k BF E(QP/AV) + R Flik
Heofm FleG
BRI A + TR R A
55 @BETE2IRIEE

N/A, %% @ * DC 7 iR o
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6.

6.1

6.2

6.3

Fropip st £ R

iR

EPENCC M54 F SPAF TS H TR 34258 ()2 & > HA R THBARZ 2 4 & 2 5
HFETE L £34251)2 F 8 F o

2R

. HAT R BT ME 3K hap e B
Al a2 Ao & 360 BEEE 0 VbR R AR & 1.0
THRER  BITITREIRT LE e AR

BFpl BT 0.8 F B 0z

o FRlf A BB LE §¢
A D40 K LERL S g DR A i et
TRl = o

Ha g2y

A Fwz 3ty o N e
SERE=3E + R Flik

AV level = Peak level +AV correct factor

4% _pulse modulation

AV correction factor = 20log(Ton/Tp)

HYfer Fliges
TRFE BRI L TR BIEL (FFRY) A BHE (FFr)
:Ei/E]J pPQJ‘T E °
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(A) £ B4 % 1000MHz 12 & 2_ |38 fe B

‘«— 3m —> |
Turntable 1 4
& EUT m to 4m
Spectrum '\
Analyzer 0.8m
| |
| 7
Ground Plane E Coaxial Cable
(B) & B]#E & 1000MHz 12 F 2  jpli#fe &

Turntable

EUT

Ground Plane :

1.5m | Imto 4m |:|

Test
Receiver

1

Coaxial Cable
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6.5 LA Huigifz ERSE

His 72 2 & 2 W5 (- LR T2 2.8 &)
3 S 95 4F 2. B P % (1IGHZ ™) (3 £ #°5%: X Mode)

PIRERK TPMS/KEYLESS TUNER A 5L

[ES SR 100 kHz ALAEAE B
BRI AL VULB9168 PRI
R E Quasi-Peak S 35t
PlRERC R Fiz HBRE:
RIEE e e A Rl P

100 Level (dBuV/m)

TD1G141
100 kHz
3

257C

65%
2018/01/09

90

80

T0

60

30 224 a18. 612. B06. 1000
Frequency (MHz)
No Freq Reading | Factor Level Limit Over Li | Remark Pol
mit
MHz dBuV dB dBuV/m | dBuV/m dB V/H
1 47.46 43.63 -6.18 37.45 40.00 -2.55 Peak | VERTICAL
2 61.04 41.77 -6.94 34.83 40.00 -5.17 Peak | VERTICAL
3 95.96 43.54 -11.79 31.75 43.50 -11.75 Peak | VERTICAL
4 176.47 36.25 -7.10 29.15 43.50 -14.35 Peak | VERTICAL
5 359.80 32.89 -3.86 29.03 46.00 -16.97 Peak | VERTICAL
6 455.83 30.01 -2.07 27.94 46.00 -18.06 Peak | VERTICAL
[
1. *+# E(dBuV/m) = & & #]+ (dB) + i E£(dBuV) -
2B UHEF enF B E A E A F Y Mo AT K ek o
3.d > 9KHz ~30MHz 2. T 3#-5% & £ B % F| > i s++ 3 d 30MHz B 48 B ©
4. Peak Level 4>t QP/Av. *24]iE, 2 Z & £ F > QP/Av. & B
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PIFEK A TPMS/KEYLESS TUNER 3l TD1G141

fRATHE R 100 kHz AAFAL R 100 kHz

R A VULB9168 RlREEH: 3K

PR Quasi-Peak HEER: 25C

PR RSN =X ke HEERE: 65%

AESE wp Jend B3RP #: 2018/01/09
100 Level (dBuV/m)

90

80

T0

60

30 224. 418 612. 206. 1000
Frequency (MHz)
No Freq Reading | Factor Level Limit | Over Li | Remark Pol
mit
MHz dBuV dB dBuV/m | dBuV/m dB V/H
1 167.74 40.61 -6.17 34.44 43.50 -9.06 Peak | HORIZONTAL
2 | 216.24 45.83 -8.34 37.49 46.00 -8.51 Peak | HORIZONTAL
3 | 263.77 47.97 -6.16 41.81 46.00 -4.19 Peak | HORIZONTAL
4 | 288.02 44.17 -5.24 38.93 46.00 -7.07 Peak | HORIZONTAL
5 | 384.05 42.27 -3.34 38.93 46.00 -7.07 Peak | HORIZONTAL
6 | 833.16 29.01 4.04 33.05 46.00 -12.95 Peak | HORIZONTAL
P
1. *# E(dBuV/m) = & & %]+ (dB) + i & (dBuV) -
2. B UM F T FEH R B AF K LA esr
3.4 % OKHz~30MHz 2. T 3% & £ P 7 3| > #cdf &+ 3 d 30MHz B 48 7] -
4. Peak Level 43" QP/Av. 4] &, % Z & £ F * QP/Av. & 7|
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3 bt 355 0 S+ 2. B R % (1IGHZ 72 )

TD1G141
AHI18
3

60%
2018/01/09

RIFFK & TPMS/KEYLESS TUNER Al
BIRAEE . Bk R AL
R Peak, Average PR R
B E 25°C BB
REE ks LSRR
#p 3% &~ 7% Peak: RBW: IMHz ; VBW: IMHz > A

KT

Level {dBuVim)

verage: RBW: IMHZ ; VBW: 10Hz

100
90
80
70
60
50
1 2
40 M
30
20
10
Y3600 1800. 2600. 3400. 4200. 5000
Frequency (MHz)
No Freq Reading | Factor Level Limit | Over Li | Remark Pol
mit
MHz dBuV dB dBuV/m | dBuV/m dB V/H
2108.00 44.68 -3.91 40.77 74.00 -33.23 Peak | VERTICAL
3060.00 43.80 -1.76 42.04 74.00 -31.96 Peak | VERTICAL
4048.00 43.60 0.89 44.49 74.00 -29.51 Peak | VERTICAL

e
f

1. * 3 & (dBuV/m) =& & ]+ (dB) + 3 & (dBuV)
2. ®iE F]+ (dB)= % & F]+ (dB/m) + & B 7 5. 4p 2 (dB)- Pre-amplifier o
3. Peak Level 3t QP/Av. *34]iE, » & £ F *5 QP/Av. & B
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RIFRR A TPMS/KEYLESS TUNER A 5L TD1G141
PR T £ R % & 9120D
iR ®: Peak, Average RIGREEHE: 3 F
B R 25°C RBIRR: 60%
IR e de RIFE P EP: 2018/01/09
#g 3% & 7 1% 3K T Peak: RBW: IMHz ; VBW: IMHz > Average: RBW: IMHZ ; VBW: 10Hz
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Frequency (MHz)
N Freq Reading | Factor | Level Limit | Over L | Remark Pol
0
imit
MHz dBuV dB dBuV/m | dBuV/m dB V/H
1716.00 46.90 -7.05 39.85 74.00 -34.15 Peak | HORIZONTAL
3000.00 43.92 -1.94 41.98 74.00 -32.02 Peak | HORIZONTAL
4104.00 43.69 1.06 44.75 74.00 -29.25 Peak | HORIZONTAL
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1. * 3 & (dBuV/m) =& & ]+ (dB) + # & (dBuV)
2. R 7]+ (dB)= * s F]+ (dB/m) + & B 5.5 4F £ (dB)- Pre-amplifier -
3. Peak Level 43t QP/Av. *34]iE, » Z & £ F *5 QP/Av. & B
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7. BEHERF2ZEBER
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$HiE % BB A % B M (periodic) B B2 Bt o ik 4k NCC 7 ¢ SHaE T 48 H e 4
342 §(Q2)2 R0 £ 70 AH(MHZ)E 900 ¥ #(MH2) B 1535 & > 3 4 SHag 57000 o
SHTH 2 0259610 N o BT R hd KI5 2 4k 20dB gk B o
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EUT
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¥ 42 &
7.4  20dB oiFAE R E
433.92 MHz * 0.25% = 1.085MHz

7.5 TRES

-

N/A. RX only.
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8.4 RS

N/A. RX only.
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