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A2 & ¢ # | RFID smart reader

R % | IDEC
3 BL| KW2D
SIN 25
F T = 24Vdc from power supply

S
# & * # B | 13.56 MHz
R

66.87 dBuV/m (Peak) @ 3m

I O R S

1. 0 FRIGE A B R DR M B e

Sk SUE T A5 B FER A 3 & (dBi)
Loop N/A IDEC N/A N/A
Note :

L% Rl kg2 3185 (2) e
2. FRAEHRE R 0 15 M SO T SRR L R R
3 MAMFENAd ECRE EFARUSTPAESREA R L o

2. et FH 4o

e s Rt 1% it
NFC tag N/A N/A N/A
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- EUT Stand alone

4, PR ¢ FRGPRAR N TG AT &
st PR
g1 RFID TX
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6. ot FRRIKE G W SRS o R FRI RIS R 3 RFIDTX -
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1.2 ARl 8% 4

BRI YL RIS B enfe i N - A g2 PRI K S T AR R K A e 2R
POATRH DR, A A - B & BRI R (TR Rl

%4, sz
SEROTAY

b H ) A5 )% Remark
DC Power Supply GW Insrek GPD-2303S GEQ902325 N/A

1.3 RIFEHE

FRlF RS TEiET RFID aiplid% & o

EUT

[Power from power supply)

*Test Table

Fower
SURRY

Kept in a remole area
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2. ERIRFTZ RFRELEP
21 BRIRH

Test Equipment List
Equipment Manufacturer Model No. Serial No. Cal. Date 5]
Interval
Radiated Spurious Emission
Spectrum Keysight N9010A MY56070827 | Nov. 13,2019 | 1 year
Analyzer
EMI Test Rohde & ESR7 101754 Dec. 17,2019 | 1year
Receiver Schwarz
Loop Antenna ETS lindgren 6502 00213440 Dec. 19,2019 | 1year
Trilog-
Broadband Schwarzbeck & | VULB 9168
Antenna with EMCI & N-6-05 774 & AT-N0538 Jan. 3, 2020 1 year
5dB Attenuator
Preamplifier
(30-1000 MH2) EMCI EMC330E 980405 Feb. 4, 2020 1 year
K1K50-
Cables Hanyitek UP0264- 11%}1;1542& Jan. 8, 2020 1 year
K1K50-2500
AC power Line Conducted Emission
EMI Test Rohde & ESR7 101753 Nov. 19,2019 | 1 year
Receiver Schwarz
Two-Line V- Rohde &
Network Schwarz ENV216 102136 Aug. 8, 2019 1 year
Impuls-Begrenzer Rohde &
Pulse Limiter Schwarz ESH3-Z2 102219-Qt Aug. 6, 2019 1 year
HARBOUR
Cables INDUSTRIES LL142 170205-5000-1 Feb. 5, 2020 1 year
UL Software
Software Test Item Version
e3 Radiated measurement 6.0
EZ_EMC AC power Line Conducted Emission 1142

2.2 RlFERET 23 EF
RAR 2 P PR AL AR AT

ANSI C63.10-2013
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23 BRI EER

SARA P BRI 6 &P 5 5 ISO Guide 98-4 18.2.4 87 825 § & ¢ f it
S FER S E 5 2 AR o

TR AR oK SRR P K R CISPR 16-4-2 #1372 * FE TR o

Test Item Measurement Frequency Range | K U(dB)

IE):(;Jrr;:lucted disturbance at mains terminals 0.15 MHz ~ 30 MHz 5 15

Radiated disturbance below 30MHz 9 kHz - 30 MHz 2 1.9

Radiated disturbance below 1 GHz 30 MHz ~ 1 GHz 2 54

Radiated disturbance above 1GHz 1 GHz ~ 40 GHz 2 4.7

24 #BHREB

ASRRFRFLFRERRIEE 0T

R P R Ukt R P # R

IR 22~26°C/ - > bk

58 15 5 62~68%RH 24 Vdc 2020/7/13 ~ 2020/8/6 PRI

e s 22~26°C /

TR ET B 62~68%RH 120 Vac, 60 Hz 2020/7/16 [ I+ 58

N 22~26°C/

WX EFFER 62~68%RH 24 Vdc 2020/7/16 [+ 58
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3§ R

31 RF& F*
(1) BF2 R
R R RIL N BHEE R E M FEPER Jf;ﬁ;}iﬁtr"ﬂ,%g 238 0 TRBETIF2 L
£ R
% %3] & (dBuV)
# 5 (MH2)
%4 ig (Quasi-peak) 3518 (Average)
0.15-0.5 66-56 (1) 56-46 (1)
0.5-5 56 46
5-30 60 50
(o) - RS F U ®
(2) =2 Rz
7 K BT T 2 ff&j—ﬁ& T B 2 2 ARETEY TR
a2 FE S FF IS B2 48 £ (unique coupling) S VR Rl o Wi T R

g —*"?]#ng:rﬁ J"‘i‘#l:_a%/ﬁ7 [N B R

BT Edﬂﬂ@% AR

TF R

type RCA ~ SMA -~ SMB---% %2 H i %

B i

a1

Underwriters Laboratories Taiwan Co., Ltd.
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BNC -~ F type ~ N type ~ M type ~ UG

AR -
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(3) {6tz &8 f
() ik 45 NCC 5% ¢ SHIf £ 8 BLAFRLE 0 3.2 8 2 2> JEEH 30 2 ¢ Az A s
% B &) 3t 15848 uv/im -

(b) 45 NCC i F s4f T 8 Pt go % 2.8 Er\*ﬁ‘fi,“f ARFEFET G RTR
THEH BT HRAT FARETALNE > DR LR F T AT A
SPAE R o RMEE M MFBRRR 2 UHE G B

& THERR
’:i/rH(zf)) (HekgE/2 < > uVim) b

0.009-0.490 (%) 2,400/f(kHz) 300
0.490 (# 3)-1.705(%) 24,000/f(kHz) 30
1.705 (% 5)-30(%# %) 30 30
30(%2)-88(%) 100 3
88(* 2)-216(%) 150 3
216 (# 3)-960 (%) 200 3
960 (# )11} 500 3

() FpFLRZEBR
(@) 45 NCC M F i @ B HFRF % 3213 &2 R s wi st
0.01%r4 pr o
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(5) "4 @ * 2 4 F

SR T GRS T A W R T R BRI
FOMH FEHMER AT AR R R BT R R E R E 28 2T
-

# 5 (MH2) # & (MH2) # & (MHz2)
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 14 *
162.01~167.17 2483.5~2900.0 -
167.72~173.20 3260.0~3267.0 -
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RIFFAE P
4.1 H5ip st

4117 3k
HR kL 3LES (3) ~ (5) e

4.1.2 Bl 2

For 9kHz ~ 30MHz:
BLTAEE KFRFEN 08B L HLe  REFIFAL ITRE - Bt
TAMES 3 HEEM L e & 360 R BITI AR EHF T L K o AR E

Parallel ~ Perpendicular #& v % #4 (7 jp|2& - =t

For 30MHz ~ 1GHz:

BERTABE  RFRPFEN O8N F A B L g c RAEIT AL TR - 420C
TAEINIES 0 k5 & 360 RCREE 0 Bt R sULEE LK 2 48RRI 0
BB g T HFRR O BT I ML W EART L E R L TRE- &

R AT

Peak
X RBW VBW
9 kHz~150 kHz 200 Hz 600 Hz
150 kHz~30 MHz 10 kHz 30 kHz
30 MHz~1 GHz 120 kHz 360 kHz

Note: Quasi-Peak RBW = 120 kHz
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413 Rl3E L W

<Frequency Range 9 kHz ~ 30 MHz>

1m

EUT& | 3m /
~—

Support Units |

Turn Table
80cmT
+

Ground Plane

Test Receiver

\ —
O 0O OO0

O O O @

i

<Frequency Range 30 MHz ~ 1 GHz >

Ant. Tower 1-4m

Variable

EUT& . 3m
Support Unjts '

,Turn Table

|
1
——1
-~

80(‘1]1_[ W
L

Ground Plane

Test Receiver
\\

MDDDG

UDDCI

For the actual test configuration, please refer to the Appendix I.
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414 3% 235 a5
X % & Result value (dBuV/m) = # % 3 & Reading value (dBuV/m) +4& & %]+
Correction Factor (dB/m)

%5 B Margin(dB) = & % & Result value (dBuV/m) - 24| & Limit value (dBuV/m)
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EUT Test Condition Measurement Detail

Mode 1 13.56MHz TX Frequency Range 13.553 ~ 13.567 MHz
Parallel

Data: 3
o Level (dBuVim)

File: D:E3 Test DatalProjecti4789489753\PRINT_4789489753.EM6 (6)
Date: 07-14-2020

LP0002_13.56MHZ

1

120

100

40

13.553 13.554 13.556 13.558 13.56 13.562 13.564 13.566 13.567
Frequency (MHz}
Notation | Frequency Reading Correct Result Limit Margin Remark
(MHz2) (dBuV/m) dB/m (dBuV/m) (dBuV/m) (dB)
1 13.56 44.22 12.16 56.38 124 -67.62 Peak
Note :

1. Result (dBuV/m) = Reading (dBuV/m) + Correct (dB/m)
Margin (dB) = Result (dBuV/m) - Limit (dBuV/m)
Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).

Above limits have been translated by the formula.

a > N

The measured field strength was extrapolated to distance 30 meters, using the formula that the limit of field strength
varies as the inverse distance square (40dB per decade of distance)

Example:

13.56MHz = 15848uV/m
= 84dBuV/m
= 84+2010og(30/3)?
= 124dBuVv/m

30m
30m

3m

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000
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Perpendicular

Data: 7
o Level (dBuVim)

File: D:E3 Test DatalProjecti4789489753_KV2DIPRINT_4789489753_KW2D.EM6 (7)
Date: 07-20-2020

LP0002_13.56MHZ

1

120

100

40

13.553 13.554 13.556 13.558 13.56 13.562 13.564 13.566 13.567
Frequency {MHz)
Notation | Frequency Reading Correct Result Limit Margin Remark
(MHz) (dBuVv/m) dB/m (dBuVv/m) (dBuVv/m) (dB)
1 13.56 54.71 12.16 66.87 124 -57.13 Peak
Note :

1. Result (dBuV/m) = Reading (dBuV/m) + Correct (dB/m)
Margin (dB) = Result (dBuV/m) - Limit (dBuV/m)
Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).

Above limits have been translated by the formula.

a bk~ N

The measured field strength was extrapolated to distance 30 meters, using the formula that the limit of field strength
varies as the inverse distance square (40dB per decade of distance)

Example:

13.56MHz = 15848uV/m 30m
= 84dBuV/m 30m
= 844+20l0g(30/3)> 3m
= 124dBuV/m

Underwriters Laboratories Taiwan Co., Ltd.
Building B and Building E, No. 372-7, Sec. 4, Zhongxing Rd., Zhudong Township, Hsinchu County, Taiwan
Telephone :+886-2-7737-3000
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EUT Test Condition Measurement Detail

Mode 1 13.56kHz TX Frequency Range 9kHz ~ 30 MHz

Parallel

Data: 11 File: D:E3 Test DatalProjecti4789489753_KV2DIRAWAT89489753.EM6 (11)

1,mLe\reI (dBuVim) Date: 08-06-2020

120

100

9K-30M

40

0.009 0.02 0.05 01 02 05 1 2 5 10 20 30
Frequency {MHz)

Perpendicular

Data: 2 File: D:\E3 Test DatalProjecti4789489753\PRINT_4789489753.EM6 (6)
1,mLe\reI (dBuV/m) Date: 07-14-2020

120

100

9K-30M

40)

0.009 0.02 0.05 01 02 05 1 2 5 10 20 30
Frequency (MHz)
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Antenna Polarity & Test Distance: Parallel at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuVv/m) dB/m (dBuV/m) | (dBuV/m) (dB)
1 0.01808 36.12 16.13 52.25 122.46 -70.21 QP
2 0.17955 40.13 12.29 52.42 102.52 -50.1 QP
3 0.90206 39.1 12.37 51.47 68.5 -17.03 Peak
4 4.569 44.04 11.97 56.01 69.54 -13.53 Peak
5 8.395 43.39 1231 55.7 69.54 -13.84 QP
6 21.512 38.06 11.56 49.62 69.54 -19.92 Peak
Antenna Polarity & Test Distance: Perpendicular at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
1 0.01929 43.76 15.89 59.65 121.9 -62.25 Peak
2 0.22918 43.25 12.39 55.64 100.4 -44.76 Peak
3 0.88499 37.09 12.38 49.47 68.67 -19.2 Peak
4 4.574 41.1 11.97 53.07 69.54 -16.47 Peak
5 8.367 47.06 12.31 59.37 69.54 -10.17 Peak
6 21.338 35.61 11.58 47.19 69.54 -22.35 Peak
Remarks:

1. Result value (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).
2. Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).
3. Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).

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

Underwriters Laboratories Taiwan Co., Ltd.
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EUT Test Condition Measurement Detail

Mode 1 13.56MHz TX Frequency Range 30MHz ~ 1 GHz

Horizontal

Data: 5 File: D:\E3 Test DatalProjecti4789489753\PRINT_4789489753.EM6 (6)
o Level (dBuVim) Date: 07-14-2020
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Vertical

Data: 6 File: D:IE3 Test DatalProjecti4789489753\PRINT_4789489753.EM6 (6)
o Level (dBuVim) Date: 07-14-2020
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Antenna Polarity & Test Distance: Horizontal at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
1 149.31 52.28 -12.13 40.15 43.5 -3.35 Peak
2 203.63 52.18 -14.47 37.71 43.5 -5.79 Peak
3 365.62 39.85 -8.69 31.16 46 -14.84 Peak
4 447.1 38.21 -6.71 31.5 46 -14.5 Peak
5 823.46 30.67 0.02 30.69 46 -15.31 Peak
6 989.33 3291 3.03 35.94 54 -18.06 Peak
Antenna Polarity & Test Distance: Vertical at 3 m
Notation Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV/m) dB/m (dBuV/m) | (dBuV/m) (dB)
1 148.34 48.17 -12.18 35.99 43.5 -7.51 Peak
2 250.19 48.23 -12.51 35.72 46 -10.28 Peak
3 312.27 45.29 -10.18 35.11 46 -10.89 Peak
4 447.1 39.56 -6.71 32.85 46 -13.15 Peak
5 835.1 31.37 0.31 31.68 46 -14.32 Peak
6 989.33 35.03 3.03 38.06 54 -15.94 Peak
Remarks:

1. Result value (dBuV/m) = Reading value (dBuV/m) + Correction Factor (dB/m).
Margin(dB) = Result value (dBuV/m) - Limit value (dBuV/m).
Correction Factor (dB/m) = Antenna Factor (dBuV/m) + Cable Loss (dB) - Preamp Factor (dB).

The peak result complies with QP limit, QP result is deemed to comply with QP limit.

a > DN

The other emission levels were very low against the limit.
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Note: 1.Support units were connected to second LISN.

I

2.Both of LISNs (AMN) are 80 cm from EUT and at least 80

from other units and other metal planes

For the actual test configuration, please refer to the Appendix Il.
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EUT Test Condition

Measurement Detail

Mode 1

13.56MHz TX

Frequency Range 150 kHz ~ 30 MHz

Phase of Power : Line (L)
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No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) dB (dBuV) (dBuV) (dB)
1 0.2060 2222 19.47 41.69 63.37 -21.68 QP
2 0.2060 -1.73 19.47 17.74 53.37 -35.63 AVG
3 0.3740 13.45 19.47 32.92 58.41 -25.49 QP
4 0.3740 -5.04 19.47 14.43 48.41 -33.98 AVG
5 3.1580 23.38 19.55 42.93 56.00 -13.07 QP
6 3.1580 13.09 19.55 32.64 46.00 -13.36 AVG
7 3.5140 26.43 19.58 46.01 56.00 -9.99 QP
8 3.5140 16.31 19.58 35.89 46.00 -10.11 AVG
9 3.8620 31.09 19.58 50.67 56.00 -5.33 QP
10 3.8620 20.54 19.58 40.12 46.00 -5.88 AVG
11 13.5700 18.65 19.72 38.37 60.00 -21.63 QP
12 13.5700 4.07 19.72 23.79 50.00 -26.21 AVG
Remarks:
1. Result value (dBuV) = Reading value (dBuV) + Correction Factor (dB)
2. Margin(dB) = Result value (dBuV) - Limit value (dBuV)
3. Correction Factor(dB) = Insertion loss(dB) + Cable loss(dB)
4. The other emission levels were very low against the limit.
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Phase of Power : Neutral (N)
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wLFE PP 2020/8/6
No. Frequency | Reading Correct Result Limit Margin Remark
(MHz) (dBuV) dB (dBuV) (dBuV) (dB)
1 0.1500 24.40 19.47 43.87 66.00 -22.13 QP
2 0.1500 2.08 19.47 21.55 56.00 -34.45 AVG
3 3.5060 30.12 19.58 49.70 56.00 -6.30 QP
4 3.5060 19.58 19.58 39.16 46.00 -6.84 AVG
5 3.8580 31.76 19.59 51.35 56.00 -4.65 QP
6 3.8580 20.63 19.59 40.22 46.00 -5.78 AVG
7 4.2100 2522 19.60 44.82 56.00 -11.18 QP
8 4.2100 14.57 19.60 34.17 46.00 -11.83 AVG
9 13.4540 26.52 19.76 46.28 60.00 -13.72 QP
10 13.4540 1.58 19.76 21.34 50.00 -28.66 AVG
11 13.6620 28.48 19.77 48.25 60.00 -11.75 QP
12 13.6620 2.94 19.77 22.71 50.00 -27.29 AVG
Remarks:
1. Result value (dBuV) = Reading value (dBuV) + Correction Factor (dB)
2. Margin(dB) = Result value (dBuV) - Limit value (dBuV)
3. Correction Factor(dB) = Insertion loss(dB) + Cable loss(dB)
4. The other emission levels were very low against the limit.
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Frequency Stability Versus Temp.

0 Minute 2 Minute 5 Minute 10 Minute
TEMP Power
0) Supply | Measured e, O Measured = O Measured =, O Measured e i
(vdc) |Frequency (%) Frequency (%) Frequency (%) Frequency (%)
(MHz) (MHz) (MHz) (MHz)

50 24 13.56021 | 0.00155 13.5599 | -0.00074 | 13.55992 | -0.00059 | 13.55983 | -0.00125

40 24 13.56006 | 0.00044 | 13.56003 | 0.00022 | 13.55988 | -0.00088 | 13.5602 0.00147

30 24 13.56022 | 0.00162 | 13.55994 | -0.00044 | 13.55995 | -0.00037 | 13.55984 | -0.00118

20 24 13.56008 | 0.00059 | 13.55984 | -0.00118 | 13.55994 | -0.00044 | 13.55984 | -0.00118

10 24 13.55983 | -0.00125 | 13.56012 | 0.00088 | 13.55991 | -0.00066 | 13.55989 | -0.00081

0 24 13.55984 | -0.00118 | 13.56003 | 0.00022 | 13.56001 | 0.00007 | 13.55978 | -0.00162

-10 24 13.55981 | -0.00140 | 13.56021 | 0.00155 | 13.55985 | -0.00111 | 13.55989 | -0.00081

-20 24 13.5598 | -0.00147 | 13.56009 | 0.00066 | 13.55978 | -0.00162 | 13.55981 | -0.00140

0 Minute 2 Minute 5 Minute 10 Minute
TEMP Power
C) Supply | Measured e, 0T Measured = O Measured = O Measured Ereqn DIt
(Vdc) |Frequency (%) Frequency (%) Frequency (%) Frequency (%)
(MHz) (MHz) (MHz) (MHz)

27.6 | 13.55997 | -0.00022 | 13.56003 | 0.00022 | 13.55983 | -0.00125 | 13.55985 | -0.00111

20 24 13.56008 | 0.00059 | 13.55984 | -0.00118 | 13.55994 | -0.00044 | 13.55984 | -0.00118

204 | 1356001 | 0.00007 | 13.56009 | 0.00066 | 13.55994 | -0.00044 | 13.55991 | -0.00066
Note: p* & -4y %7 Fe (Teh 0L o R M FOPIE TP PR 518 2 T > AT 2 & FRIGE -
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30 MHz ~ 1 GHz
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