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1. - &FR
d ‘%ﬂ--ﬁ‘ NITTOKU CO.,LTD
2-292-1, Azuma-cho, Omiya-ku, Saitama City,
Sl . ! ’
Saitama, 330-0841, Japan
Wiz P NITTOKU CO.,LTD
2-292-1, Azuma-cho, Omiya-ku, Saitama City,
Wi p s a _ y Y
Saitama, 330-0841, Japan
L E SAR R S P
REEF R 33377 S AFFT &L R4 E - pR 38 5L
1. MRT facility is a FCC registered (Reg. No. 291082) test facility with
the site description report on file and is designated by the FCC as
an Accredited Test Firm.
2. MRT facility is an IC registered (MRT Reg. No. 21723) test
REREITA laboratory with the site description on file at Industry Canada.
3. MRT Lab is accredited to ISO 17025 by the Taiwan Accreditation
Foundation (TAF Cert. No. 3261) in EMC, Telecommunications
and Radio testing for FCC (Designation Number: TW3261),
Industry Taiwan, EU and TELEC Rules.
FRERFRR G A& (°C):20-35 / &R (%RH):30-65
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AR LA LF-Band RFID READER/WRITER
A 5458 ITS-LRW210

B NITTOKU

37 & § 134.2kHz

RIFTR DC 24V
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2.2 A&ERE

Type of modulation

FSK

2.3 BlFEHEN

Test Mode

Mode 1: Normal function, TX-134.2kHz with Antenna (ITS-LANT30S-3)

Mode 2: Normal function, TX-134.2kHz with Antenna (ITS-LANT30S-1)
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2.4 PliEpe R

iRl RlER B

(E)
(B}

(€)
Signal Cable Type Signal Cable Description
A RS-232 Cable Shielded, 1.5m
B USB to serial cable Shielded, 0.5m
C USB Mouse Cable Shielded, 1.6m
D Lan Cable Non-Shielded, 3.0m
E RS-485 Cable Non-Shielded, 1.0m
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2.5 RE% #
FRIE R PEPF > H P AALPIEF B EE ¢ Ao
No. LAy R R A 5L B 5 g
LF-Band RFID
1 NITTOKU ITS-LRW210 N/A N/A
Reader
2 USB to serial ELECOM UC-SGT1 N/A N/A
_ Non-shielded,
3 Notebook PC Lenovo ThinkPad T450 PCOBH4FR 0.8
.8m
4 USB Mouse Lenovo M-U0025-O HS427HA10UV N/A
2.6 ¥ T2 5

1. |i#* DC % kit B(DC 24V) &7 i 4 + % i¥: LF-Band RFID Reader

2. ¥+ RS-232 Cable, USB to serial cable, Lan Cable, RS-485 Cable

2. | *”ITS-LRW210 V1.0.0.0” (Power Setting: default)

3. Start test.
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3. RIFKRAP M

kB E - SR2
RE A B iR A5 P2 S5 i #" R F 2ep §f
Two-Line V- )
R&S ENV216 MRTTWAOQ00019 1& 2021/3/26
Network
Two-Line V- ’
R&S ENV216 MRTTWAO00020 1# 2021/4/24
Network
EMI Test .,
R&S ESR3 MRTTWAO00045 1# 2021/5/26
Receiver
e+ —ACL
RE A R 350 M A S B ES i 3 v p g
Acitve Loop )
SCHWARZBECK |FMZB 1519B | MRTTWAO00002 1# 2021/4/27
Antenna
Broadband .
SCHWARZBECK | VULB 9162 | MRTTWAO00001 1# 2021/10/5
TRILOG Antenna
EMI Test )
R&S ESR3 MRTTWAO00009 1# 2021/3/25
Receiver
EMI plid it
oA A Rt R A
e3 Audix 9.160520a
EMI Quietek V3
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4. ERI P ET AR

%R B EEp-T R (Conducted Emission- Power Line)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 2.53dB

@ k@ pl-id g (Conducted Emission- Impedance Stabilization Network Measurement )

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 3.96dB

i &+ 3¢ £ 7| (Radiated Spurious Emission)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y)): 3.92dB (Below 30M)
): 4.25dB (30M~1G)
): 4.40dB (1G~18G)

): 4.45dB (18G~40G)

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y
Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y

~— N N ~—

Measuring Uncertainty for a Level of Confidence of 95% (U=2Uc(y
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A& L F LF-Band RFID READER/WRITER
A5 ITS-LRW210
ERF G ERAEP R E REEE | RlEER
3.3 TR M S B L 3.3 & N/A $51%&
3.2 T2 &R M S BHIE B HOR A 3.2 & we % 52% &
3.6 BT HERR 8 S BHIE B HR A 3.6 & g 553% %
==

e %‘7/? BEE R ERP U AL Z ooy 4R o PR % g
. B '
A

HEr 2 gt iFp g a:;‘mg?l 2 DC24V > Flpt 2 ZplET REE o
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5.1 ¢ kb3 p)E

5.1.1 € i

F Rl BT IMI2mP0.8m e AL £ E 45 400m (K A FBTH 1) BER 2 T

R R AP B (LISN) » e B 45 i T LISNBEBO 2 4 » s e 1205 4

S 2N FAFPRE T RAY Sk T4 400m o T AT F LR ET o L F FR4 2 L a(Line) 2 oM
(neutral) & - = £ ] -

TRABH 2 R Hd 0.15MHz ~30MHz - #7 § 22 3§ i % 3 2 % % & (Quasi-Peak Value)z
#aig (Average Value) 3% 4% fc s 2 f2 4747 T 5 9kHz -

R OPE AR RS RS R LR S R - BRI )
= 2

5.1.2 4| & &

A N L ﬂ«iﬂgs@ﬁ HiBEw TR AT p 150kHZzE 30MHZz 2. 8447 T R (7 hzg+
F - TR R )R] TR E AT A 4772 e o PR PR SES0M T TI(uH) 2 50% 4 (Q)2- TR
Sre i e B (LISN) o 45 5 & e s MM E S H o

Frequency #7 5 # ] @ 3 4] & (dBuV/m)
MHz b N I iaE
0.15-0.50 66-56:) 56-46:)
0.50-5.0 56 46
5.0-30 60 50

F—— Kli‘htﬁ —-r z Ji‘il’gth)?\‘

5.1.3 PRI W
Non-conductive table
EUT // 1 tepsiol
=) ui%//gx
\ / \ plane

N7 R

0.4m
m
yom ol s s s o P e T g
0.4 m to vertical ground Bonded to horizontal.+
reference plane ground plane

L

Vertical ground reference plane
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514 THGEREES

[ U e P é:;‘m%]» 2 DC24V > Flp 2 ZRIRETRGE -
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52 =Mz & &

5.2.1 4% &

BT LR § O AT B H R L ¥ 326 s T B L S e
BT 2 X R 2L F FIS A P2 8 4 (unique coupling) S sUid s RE o Bl K
FRGTER Y F TR FHL A T @RS RN L RS T i L T LI
xS e T4 @455 > 4o 2 BNC ~ F type ~ Ntype ~ Mtype ~ UG type ~ RCA - SMA - SMB...
2R AL SRR

522 % %X

¢t LF-Band RFID READER/WRITER # = 4 5 Loop Antenna Type

Antenna List

No. Brand Part No. Length
NITTOKU ITS-LANT30S-1 1m
2 NITTOKU ITS-LANT30S-3 3m
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53 BHHTHFEA

53.1 &3 %

il Eor i L G (3 3 g ) LRI R LT IREE > R B e e KR 2

AR ET P ELOIGRT R XPPF R T PREFRELRA AL RIOTS o %
BPAREXEFZRTAREFZLE Lo PRPRAA DT LR L3 LT ow@ L A g R
IR e FHAKE PR T RAT 2 Y AR L5 7 360 Ak 0 R AR NE
FRI MR B AT 211420 FRE > N REFRFLESHHITHIRAE » B2 R B
KT 2 EE RIS e L RP- oo (BRI AR 2 34 139 ANSI C63.10-2013 s~ 4 » FFpld 2l £ @
oo 1G T KR F R S 80em/1G 11 F Hek B & 5 150cm)

[

e

| s
=

=

(1) - #F 3] & % 1000 MHz 225, @ * CISPR % & # % ®

(2) iE- # X 43 1000 MHZz 2 2055 > ¢ * Tl BRl R » F 222 F 548 5 THERE(2
1000 MHz 127 ) » % iplsu s ff d 4 ik it B (RBW:AMHZ,VBW:3MHz) il £ 2 % & > 7 /f &
M TE A BP0 H R B U] E S Bk B F T 5 4 20dB -

532 H|& £

HEHBAREAILETZ2UE > P H AL B2 Fo A FAN L REHBE - AHRENEA R
Btz i 5 # o

#E < (f) THBR B EE
(MHz) (Bck 4/ = > uVim) or)
0.009 < f < 0.490 2400/f(kHz) 300
0.490 < f<1.705 24000/f(kHz) 30
1.705 < f< 30 30 30
30<f<88 100 3
88 <f<216 150 3
216 < f< 960 200 3
960 < f 500 3

FER T2 R HRAE O F I F A 9kHz~90 kHz ~ 110 kHz~490 kHz 2 1000MHz 2} o 0
RIEMT2ERAE AR 2 AR LM FEERETRE S 6.14. 8 2 R BB e g
&1 CISPR #4 f(quasi-peak) it BipIE & b0 b & 90 R 2 BERPIE P BP &% 6.5 22

oo R S BRME SRR R L M SR B RS 612 2 R e
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5.3.3 Rl W

Under 30MHz Test Setup

EUT

(e
T [ 1]
08m L 3Im —
(Turntable)

Test Receiver [! _]”. ']

Under 1GHz Test Setup

1=~=41m (Antenna Tower)
Antenna
EUT l | V
T | . = A [ o
0.8 m e 3m > LF
(Turntable) = ——1;
Test Receiver
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534 BHTHFRARPES

EUT LF-Band RFID READER/WRITER Date of Test 2020-11-19
Factor FMZB 1519B Temp. / Humidity 25°C /58%
Polarity -- Site / Test Engineer AC1/ Jay

TX_RFID-134.2kHz with Antenna
Test Mode Test Voltage DC 24V
(ITS-LANT30S-3)
140 Level (dBuWim)
130
110 NCC L 1Hz
a0
70
1
=0 w
30
10
D__
0.009 0.02 0.05 0.1 015
Frequency (MHz)
. Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle | Remark
o]
(MHz) (dBuV) (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |(QP/PK/AV)
1 0.029 35.84 19.55 55.39 -63.03 | 118.42 100 0 Peak
2 0.031 36.78 19.57 56.35 -61.38 | 117.73 100 0 Peak
3 0.038 36.53 19.33 55.87 -60.15 | 116.02 100 0 Peak
4 0.063 32.11 18.76 50.87 -60.80 | 111.67 100 0 Peak
5 0.075 29.73 18.61 48.34 -61.78 | 110.11 100 0 Peak
6 |* 0.135 80.58 18.36 98.94 -6.06 105.00 100 0 Peak
Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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EUT LF-Band RFID READER/WRITER Date of Test 2020-11-19
Factor FMZB 1519B Temp. / Humidity 25°C /58%
Polarity - Site / Test Engineer AC1/ Jay

TX RFID-134.2kHz with Antenna
Test Mode Test Voltage DC 24V
(ITS-LANT30S-3)

Level (dBuWim)

140
130

110

a0

=1

7o

NCC LP0O0D2 9KHz-30MHz

2
Frequency (MHz)

o Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle | Remark
(MHz) (dBuV) (dB) (dBuV/m) (dB) |[(dBuV/m)| (cm) | (deg) [(QP/PK/AV)
1 0.150 56.25 18.39 74.63 -29.45 | 104.08 | 100 0 Peak
2 |* 0.657 34.61 18.71 53.32 -17.93 | 71.25 100 0 Peak
3 0.926 28.97 18.84 47.81 -20.48 | 68.29 100 0 Peak
4 5.672 19.29 19.58 38.87 -30.63 | 69.50 100 0 Peak
5 9.165 29.99 | 20.56 50.56 -18.94 | 69.50 100 0 Peak
6 18.239 16.86 | 21.38 38.24 -31.26 | 69.50 100 0 Peak
Note:

1. " *", means this data is the worst emission level.

2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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EUT LF-Band RFID READER/WRITER Date of Test 2020-11-19
Factor FMZB 1519B Temp. / Humidity 25°C /58%
Polarity - Site / Test Engineer AC1/ Jay

TX RFID-134.2kHz with Antenna
Test Mode Test Voltage DC 24V
(ITS-LANT30S-1)
140 Level (dBuWim)
130
110 NCC L THZ
a0
7o
1 2
2
50 ww«fwwu%;
30
10
D__
0.00%9 0.02 0.05 0.1 015
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle | Remark
o]
(MHz) (dBuV) (dB) (dBuV/m) (dB) |(dBuV/m)| (cm) | (deg) |(QP/PK/AV)
1 0.030 38.19 19.60 57.78 -60.35 | 118.13 100 0 Peak
2 0.037 35.86 19.37 55.23 -61.05 | 116.28 100 0 Peak
3 0.047 31.59 19.02 50.61 -63.58 | 114.19 100 0 Peak
4 0.060 34.52 18.79 53.32 -58.77 | 112.09 100 0 Peak
5 0.072 30.28 18.65 48.93 -61.53 | 110.46 100 0 Peak
6 0.135 80.70 18.36 99.06 -5.94 | 105.00 | 100 0 Peak
Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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EUT LF-Band RFID READER/WRITER Date of Test 2020-11-19
Factor FMZB 1519B Temp. / Humidity 25°C /58%
Polarity - Site / Test Engineer AC1/ Jay

TX RFID-134.2kHz with Antenna
Test Mode Test Voltage DC 24V
(ITS-LANT30S-1)

Level (dBuWim)

140
130
110
a0
.1
70 NCC LP000D2 | SHz-30MHz
50
30
10
0
015 0.5 1 2 10 20 30
Frequency (MHz)
~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle | Remark
0
(MHz) (dBuV) (dB) (dBuV/m) (dB) |[(dBuV/m)| (cm) | (deg) [(QP/PK/AV)
1 0.150 56.55 18.39 74.93 -29.15 | 104.08 | 100 0 Peak
2 |* 0.657 34.76 18.71 53.47 -17.79 | 71.25 100 0 Peak
3 0.926 28.84 18.84 47.68 -20.61 | 68.29 100 0 Peak
4 1.195 24.49 18.87 43.36 -22.72 | 66.08 100 0 Peak
5 5.702 20.91 19.59 40.49 -29.01 | 69.50 100 0 Peak
6 17.672 19.78 | 21.35 41.13 -28.37 | 69.50 100 0 Peak
Note:

1. " *", means this data is the worst emission level.

2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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EUT LF-Band RFID READER/WRITER Date of Test 2020-11-19
Factor VULB 9162 Temp. / Humidity 25°C /58%
Polarity Horizontal Site / Test Engineer AC1/ Jay

TX RFID-134.2kHz with Antenna
Test Mode Test Voltage DC 24V
(ITS-LANT30S-3)

Level (dBuWim)

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

7o
&0
MHCC LPDDD?_SDMHldGHl_DF’_
50 2 Eﬁs
I

40

30

20

10

D | —

30 50 100 200 500 1000

Frequency (MHz)

~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle | Remark
0

(MHz) (dBuV) (dB) (dBuV/m) (dB) |[(dBuV/m)| (cm) | (deg) [(QP/PK/AV)
1 |*| 358.830 29.00 | 23.38 52.38 6.38 46.00 100 10 QP
2 649.830 19.20 | 28.61 47.81 1.81 46.00 100 120 QP
3 749.740 1850 | 30.11 48.61 2.61 46.00 100 80 QP
4 850.620 15.20 | 31.49 46.69 0.69 46.00 100 80 QP
5 900.090 14.80 | 31.77 46.57 0.57 46.00 100 100 QP
6 950.530 1290 | 32.17 45.07 -0.93 46.00 100 225 QP
Note:

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
5. 3 U AF K BEIRA F AR U] B, BB E SR T A S ) L A AR AL E TR R

@+ & Class A e & > & 4k 't CNS 13438 (Class A)3F 2 i3 -
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EUT LF-Band RFID READER/WRITER Date of Test 2020-11-19
Factor VULB 9162 Temp. / Humidity 25°C /58%
Polarity Vertical Site / Test Engineer AC1/ Jay

TX RFID-134.2kHz with Antenna
Test Mode Test Voltage DC 24V
(ITS-LANT30S-3)

Level (dBuWim)

7o
&0
HNCC LP0002_30MHz-1GHz_ QP
50 1
2 | 4 = &] |

40 =

30

20

10

D S— ]

30 50 100 200 500 1000
Frequency (MHz)

~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle | Remark
0

(MHz) (dBuV) (dB) (dBuV/m) (dB) |[(dBuV/m)| (cm) | (deg) [(QP/PK/AV)
1% 35.820 28.40 19.61 48.01 8.01 40.00 100 360 QP
2 45.520 23.60 | 21.83 45.43 5.43 40.00 100 330 QP
3 57.160 18.00 | 20.73 38.73 -1.27 40.00 100 315 QP
4 362.710 22.90 | 23.44 46.34 0.34 46.00 100 125 QP
5 649.830 15.40 | 28.61 44.01 -1.99 46.00 100 50 QP
6 749.740 15.30 | 30.11 45.41 -0.59 46.00 100 335 QP
Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
5. 3 UAF K BEIRA F AR U] (B, BB E SR T A S ) L A R RS E T R R

@ & Class A e & o 4 '+ CNS 13438 (Class A)3F 2

[E1-A

==
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EUT LF-Band RFID READER/WRITER Date of Test 2020-11-19
Factor VULB 9162 Temp. / Humidity 25°C /58%
Polarity Horizontal Site / Test Engineer AC1/ Jay

TX RFID-134.2kHz with Antenna
Test Mode Test Voltage DC 24V
(ITS-LANT30S-1)

Level (dBuWim)

7o
&0
NCC LP0002_30MHz-1GHz_ QP
=
50 T
I

40 1

30

20

10

D S— ]

30 50 100 200 500 1000
Frequency (MHz)

~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle | Remark
0

(MHz) (dBuV) (dB) (dBuV/m) (dB) |[(dBuV/m)| (cm) | (deg) [(QP/PK/AV)
1 51.340 1750 | 21.80 39.30 -0.70 40.00 100 135 QP
2 [*| 363.680 29.60 | 23.46 53.06 7.06 46.00 100 0 QP
3 649.830 20.60 | 28.61 49.21 3.21 46.00 100 130 QP
4 749.740 18.70 | 30.11 48.81 2.81 46.00 100 60 QP
5 850.620 15.60 | 31.49 47.09 1.09 46.00 100 60 QP
6 900.090 15.00 | 31.77 46.77 0.77 46.00 100 100 QP
Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
5. 3 U AF K BEIRA F AR U] B, BB E SR T A S ) L A AR AL E TR R

@ & Class A e & o 4 '+ CNS 13438 (Class A)3F 2

[E1-A

==
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EUT LF-Band RFID READER/WRITER Date of Test 2020-11-19
Factor VULB 9162 Temp. / Humidity 25°C /58%
Polarity Vertical Site / Test Engineer AC1/ Jay

TX RFID-134.2kHz with Antenna
Test Mode Test Voltage DC 24V
(ITS-LANT30S-1)

Level (dBuWim)

7o
&0
HNCC LP0002_30MHz-1GHz_ QP
50 >
1 : 4 g 6 |
40 !
3

30

20

10

D S— ]

30 50 100 200 500 1000
Frequency (MHz)

~ Frequency | Reading | C.F Measurement | Margin Limit | Height | Angle | Remark
0

(MHz) (dBuV) (dB) (dBuV/m) (dB) |[(dBuV/m)| (cm) | (deg) [(QP/PK/AV)
1 34.850 25.30 19.29 44.59 4.59 40.00 100 60 QP
2 [*| 51.340 27.80 | 21.80 49.60 9.60 40.00 100 60 QP
3 77.530 20.30 15.00 35.30 -4.70 40.00 100 320 QP
4 363.680 22.80 | 23.46 46.26 0.26 46.00 100 125 QP
5 649.830 15.60 | 28.61 44.21 -1.79 46.00 100 50 QP
6 749.740 15.30 | 30.11 45.41 -0.59 46.00 100 330 QP
Note:

1. " *", means this data is the worst emission level.
2. C.F (Correction Factor) = Antenna Factor (dB)+ Cable Loss (dB).
3. Measurement (dBuV/m) = Reading(dBuV) + C.F (Correction Factor).

4. The emission levels of other frequencies are very lower than the limit and not show in test report.
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