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Test Summary

Test Items Test Requirement Test Method Result
Radiated Emissions Part 15.109 ANSI C63.4: 2003 PASS
Conducted Emissions Part 15.107 ANSI C63.4:2003 PASS

Remark:

PASS
FAIL
N/A

Test item meets the requirement
Test item does not meet the requirement
Test case does not apply to the test object
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4.1

4.2

4.3

4.4

General Information

General Description of E.U.T.

Product Name : Outdoor Long Range RF Reader 433.92 MHz
Model No. . AY-L23G

Model Difference :N/A

Operation Frequency : 433.92MHz(receiver)
Oscillator :13.5733 MHz and 20 MHz
Antenna installation : PCB Printed Antenna
Details of E.U.T.

Technical Data: :DC 12v

Adapter model: :N/A

Adapter manufacturer: tN/A

Test Facility

The test facility has a test site registered with the following organizations:

IC — Registration No.: 7760A

Waltek Services(Shenzhen) Co., Ltd. has been registered and fully described in a report filed with the
Industry Canada. The acceptance letter from the Industry Canada is maintained in our files.
Registration number 7760A, July 12, 2012.

FCC - Registration No.: 880581

Waltek Services(Shenzhen) Co., Ltd. EMC Laboratory has been registered and fully described in a
report filed with the (FCC) Federal Communications Commission. The acceptance letter from the FCC
is maintained in our files. Registration 880581, May 26, 2011.

Test Location

All the tests were performed at:
Waltek Services(Shenzhen) Co., Ltd. at 1/F, Fukangtai Building, West Baima Rd., Songgang Street,
Baoan District, Shenzhen, China

Waltek Services (Shenzhen) Co.,Ltd.
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5 Equipment Used during Test
5.1 Equipments List
Conducted Emissions
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Due Date
Date
1. EMI Test Receiver R&S ESCI 100947 Aug. 13,2012 | Aug. 13,2013
2 LISN R&S ENV216 101215 Aug. 13,2012 | Aug. 13,2013
3. Cable Top TYPE16(3.5M) - Aug.14,2012 | Aug. 14,2013
3m Semi-anechoic Chamber for Radiation Emissions
Last Calibration
Item Equipment Manufacturer Model No. Serial No. Calibration
Date Due Date
1. EMC Analyzer Agilent E7405A MY45114943 | Aug. 13,2012 | Aug. 13,2013
2. | Active Loop Antenna Beijing Dazhi ZN30900A - Aug. 13,2012 | Aug. 13,2013
3. Tr"ogigon"’:]daba”d SCHWARZBECK | VULB9163 336 Aug. 13,2012 | Aug. 13,2013
4, BroaAd;?::gaHom SCHWARZBECK | BBHA 9120 D 667 Aug. 13,2012 | Aug. 13,2013
5. Broag;g:;‘ga“om SCHWARZBECK | BBHA 9170 399 Aug. 13,2012 | Aug. 13,2013
Broadband COMPLIANCE
6. Preamplifier DIRECTION PAP-1G18 2004 Feb .23,2013 | Feb .23,2014
7. Broadband SCHWARZBECK | BBV 9718 9718-148 | Aug. 13,2012 | Aug. 13,2013
Preamplifier
g, | 10m Coaxial Cable | oo yyapzBECK | AK 9515 H - Aug. 13,2012 | Aug. 13,2013
with N- plug
10m 50 Ohm Coaxial
9. Cable with N-plug Top TYPE16(13M) - Aug. 13,2012 | Aug. 13,2013
5.2 Measurement Uncertainty
Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB
RF Power Density +2.2dB
Radiated Spurious + 5.03 dB (30M~1000MHz)
Emissions test + 4.74 dB(1000M~25000MHz)
Conducted Spurious + 3.64 dB
Emissions test (AC mains 150KHz~30MHz)
5.3 Test Equipment Calibration

All the test equipments used are valid and calibrated by CEPREI Certification Body that
address is N0.110 Dongguan Zhuang RD. Guangzhou, P.R.China.

Waltek Services (Shenzhen) Co.,Ltd.
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6 Conducted Emissions

Test Requirement: FCC CFRA47 Part 15 Section 15.107

Test Method: ANSI C63.4:2003

Test Result: PASS

Frequency Range: 150kHz to 30MHz

Limit: 66-56 dBuV between 0.15MHz & 0.5MHz

56 dBuV between 0.5MHz & 5MHz
60 dBuV between 5MHz & 30MHz
Detector: Peak for pre-scan (9kHz Resolution Bandwidth)
Quasi-Peak & Average if maximised peak within 6dB of
Average Limit
6.1 E.U.T.Operation
Operating Environment:
Temperature: 25.5°C
Humidity: 51 % RH
Atmospheric Pressure: 1012 mbar

6.2 Test Procedure

The EUT was tested according to ANSI C63.4:2003. The frequency spectrum from 150kHz to
30MHz was investigated.

The maximised peak emissions from the EUT was scanned and measured for both the Live and
Neutral Lines. Quasi-peak & average measurements were performed if peak emissions were within

6dB of the average limit line.

6.3 Test Setup

The EUT was placed on the test table in shielding room

40cm

EUT

80cm LISN

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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6.4 Test Result
Test Mode: Working Mode
Live line:
000 dbuwy
| N H Limit: —_—
| | b L | | . D AVG: —_
{1 T S S SO SO SASUUE S S U SRS IS SOt S ST U S S S
60
60 |
40 ,
20 dl'
20 .......;.-.......I.:..- : . %W_J paal:
o I '“*‘A nW
: : Lo Do : : : Do Tavs
10 R e L e e e CEL RS L e
; B
0.150 0.5 5 300 MHz
Freq. Reading | Factor | Result | Limit (Margin| o, R
No- 1 MHz) | (dBuv) | (@B) | (dBuV) | dBuv |(dB) || R
1 0.1980| 3294 11.29 44 23 63.69 |-19.46( QP
2 0.1980] 21.33 11.29 32.62 5369 | -21.07| AVG
3 0.2380| 3235 11.30 43.65 6216 | -1851( QP
4 0.2380| 1984 11.30 31.14 5216 | -21.02( AVG
5 0.4620| 3090 11.31 4221 56.66 | -14.45( QP
& 04620 21.61 11.31 32.92 4666 [-13.74] AVG
T 1.7420| 2813 11.19 39.32 56.00 | -16.68| QP
8 1.7420| 17.74 11.19 28.93 46.00 [-17.07] AVG
9 3.8580| 2925 11.22 4047 56.00 [-1553] QP
10 3.8580| 16.22 11.22 2744 4600 (-18.56| AVG
11 6.4260| 2850 11.25 39.75 60.00 [-2025] QP
12 642600 1540 11.25 26.65 5000 [-23.35] AVG

Waltek Services (Shenzhen) Co.,Ltd.
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Neutral line:
800 dHu¥
’ : f f : : : Limit- —
! ! P AVG: —
F S St St - et I o R RRREE
60 B S i
: : : : |
\ : : : "
o WA B s A
w ; iﬁﬂl t i E o | | “u J*.’LT‘
gt lrJ If I \( AJ JJrl Jﬂ'“ﬂ M \l'|| LII||1' Mh FIM JJI h‘%m HH peak
an I I k1 Ay 1l A r |||!|I|r 'Ih\'ll ‘Pf“_ll:
! P P ! : i P " i " Jave
0o ; ' P
0150 0.5 5 300 HHz
Freq. Reading | Factor | Result | Limit [Margin
Noo | MHZ2) | (@Buwv) | (@B) | (dBuV) | dBuv |(@B) || e
1 0.2140] 3568 11.30 46.968 | 63.04 |-16.06) QP
2 0.2140) 24.28 11.30 3558 | 53.04 | -1746) AVG
3 0.4020) 31.59 11.31 4290 | 57.81 |-1491| QP
4 0.4020) 24.42 11.31 3573 | 4781 |-12.08] AVG
5 0.7380| 28.04 11.32 3536 | 56.00 |-16.64| QP
& 0.7380| 18.74 11.32 30.06 | 46.00 | -15.94| AVG
7 24140 27.50 11.21 38.71 .00 [-17.29) QP
8 24140 17.20 11.21 2841 | 46.00 | -17.59| AVG
9 3.8740) 2966 11.22 4088 | 56.00 |-15.12| QP
10 3.8740( 17.40 11.22 28.62 | 46.00 | -17.28| AVG
11 56260 3577 11.25 47.02 | 60.00 |-1295) QP
12 56260 2437 11.25 3bb2 | 50.00 | -14.38| AVG

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



http://www.waltek.com.cn/
http://www.waltek.com.cn/
http://www.waltek.com.cn/

Reference No.: WTS13S0301701E Page 9 of 23

7 Radiated Emissions

Test Requirement: FCC CFRA47 Part 15 Section 15.109
Test Method: ANSI C63.4:2003
Test Result: PASS
Measurement Distance: 3m
Limit;
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency _
(MHz) uv/m pistance uv/m dBuV/m
(m)
0.009 ~0.490 | 2400/F(kHz) 300 10000 * 2400/F(kHz) 20log®*?FkH2) 4 80
0.490 ~ 1.705 | 24000/F(kHz) 30 100 * 24000/F(kHz) 20log#400FkH2) 4 40
1.705 ~ 30 30 30 100 * 30 20l0g®” + 40
30 ~ 88 100 3 100 20log™®?
88 ~ 216 150 3 150 20log**”
216 ~ 960 200 3 200 20log®®”
Above 960 500 3 500 20log®®”
Note:

a) The tighter limit applies at the band edges.
For example: F.S limit at 88MHz is 100uV/m
b) If measurement is made at 3m distance, then F.S Limit at 3m distance is adjusted by using the
formula of Lg; = Ly * (d2/d1)>.
For example:
F.S Limit at 30m(d2) distance is 30uV/m(Ly,), then F.S Limit at 3m(d1) distance is
Lz = 30uV/m * (30/3)? = 100 * 30uV/m

7.1 EUT Operation

Operating Environment:

Temperature:25.5 °C
Humidity: 51 % RH

Atmospheric Pressure:1016mbar

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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1.2

7.3

Test Procedure

a) Test Procedure (below 30MHz)

1. The EUT is placed on a turntable, which is 0.8m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.
3. EUT is set 3m away from the receiving antenna.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. Repeat above procedures until the measurements for all frequencies are complete.

6, AC source used during test.

b) Test Procedure (above 30MHZz)

1. The EUT is placed on a turntable, which is 0.8m above ground plane.

2. The turntable shall be rotated for 360 degrees to determine the position of maximum emission level.
3. EUT is set 3m away from the receiving antenna, which is moved from 1m to 4m to find out the
maximum emissions.

4. Maximum procedure was performed on the six highest emissions to ensure EUT compliance.

5. And also, each emission was to be maximized by changing the polarization of receiving antenna
both horizontal and vertical.

6. Repeat above procedures until the measurements for all frequencies are complete.

7. The radiation measurements are performed in X,Y,Z axes position,the worst is X position.

8. New battery used during test.

Test Setup

The radiated emission tests were performed in the follow 3m Anechoic Chamber test site.
test setup for emission measurement below 30MHz.

Semi-anechoic 3m Chamber
Turn Table From 0° to 360°

PC Spectrum AMP Combining
System Analyzer Network

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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The test setup for emission measurement from 30 MHz to 1 GHz.

Semi-anechoic 3m Chamber

Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°

>|

Turn Table

0.8m

<---

System Analyzer Network

The test setup for emission measurement above 1 GHz.

Aechoic 3m Chamber

Antenna Elevation Varies From 1to 4 m
Turn Table From 0° to 360°

A
]
]
0.8m! T
X Absorbers
]
v yVVVN

R —

urn Table

ombining
Netwo

pectrum
ANa O

Waltek Services (Shenzhen) Co.,Ltd.
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7.4 Spectrum Analyzer Setup

According to FCC Part15 Rules, the system was tested 13MHz to 2GHz.

Below 30MHz
Sweep Speed ... Auto
IF Bandwidth .....oooieeiiie e 10KHz
Video Bandwidth ...........ooiviiviiiiiiiiieeeeveee 10KHz
Resolution Bandwidth ...........ccoooiveeeiiiiiiiieiiiee, 10KHz
30MHz ~ 1GHz
SWEEP SPEEU ..ooiiiiiiieie Auto
IF Bandwidth —.....oooeeeiiiee e 120 KHz
Video Bandwidth ..........cooeviiviiiiiiiiii e 100KHz
Quasi-Peak Adapter Bandwidth ..............c.ccccc..... 120 KHz
Quasi-Peak Adapter Mode...........coccveeeiiinieennnne, Normal
Resolution Bandwidth...........ccccoovvveiiiiiiiiiiiiee 100KHz
Above 1GHz
SWEEP SPEEU ..ooiiiiiiiie e Auto
IF Bandwidth .....oooeeeiiiee e 120 KHz
Video Bandwidth ..........cooiiiiviiiiiiiiee e 3MHz
Quasi-Peak Adapter Bandwidth .................ccc...... 120 KHz
Quasi-Peak Adapter Mode.........cccoccuveveiiiienennnn, Normal
Resolution Bandwidth..........ccooooveviiiiiiiiiiieeeeeeenn, 1MHz

7.5 Corrected Amplitude & Margin Calculation

Formula of conversion factors:the field strength at 3m was established by adding the meter reading of

the spectrum analyzer (which is set to read in units of dBuV/m) to the antenna correction factor

supplied by the antenna manufacturer. The antenna correction factors are stared in terms of dB. The

gain of the pressletor was accounted for in the spectrum analyser meter reading.

Example:
Freq(MHz) Meter Reading +ACF=FS
33 20dBuV+10.36dB=30.36dBuV/m @3m

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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7.6 Test Results

Test frequency :below 30MHz

Page 13 of 23

All emissions were more than 20 dB below the limit and therefore not reported.

Test frequency : 30MHz~1GHz

Test Mode: Working Mode

Antenna Porlarization: Vertical

B0.0 dBu¥ fm

§ § § | limt

i i i Margn —
50 I T A A S N __________________________j______________! I R S R A S B
4 - X

30
n
0
0.0 : : : : L
30.000 A0 L1 &0 7O 80 3o0 400 00 B0 JOO 1000.0 WHz
Freq. Reading | Factor Result Limit  [Margin
Noo | mHz)  |dBuvim)| (dB) |(dBuvim) |(dBuvim)| (aB) | Dt | Remark
1 303179 11.12 | 16.22 | 2734 | 4000 |-1266| QP
2 393204 1177 | 16.27 | 2804 | 4000 |-11.96] QP
3 785645 1605 | 916 | 2611 | 4000 |-1389] QF
3 1176815| 2274 | 1224 | 3498 | 4350 | 852| QP
5 139.3006] 1979 | 1172 | 3151 | 4350 [-11.99] QP
6 9191315| 283 | 3162 | 3445 | 2600 |-1155] QP

Waltek Services (Shenzhen) Co.,Ltd.
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Antenna Porlarization: Horizontal
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B0 dBud Fm

50

40

30

20

0

LI ] H H H | H
30,000 40 L1] &0 7O 80 I :I:“Il ll[ll:l 5'[“] EDO0 il'[ll:l I'll]]llﬂ HMHz
No. (iﬂri{;} {E‘Sﬁmﬁ'} F{ﬂgf r (d%ﬁjflrtm (délmmj h}irsgjm Detector | Remark
i 393204| 770 | 1627 | 2397 | 4000 |-16.03] QP
2 7BERA5| 2071 | 996 | 2987 | 4000 |-10.13] QP
3 1176815| 24.19 | 1224 | 3643 | 4350 | -707| QP
1 1489175| 2016 | 1111 | 3126 | 4350 |-1224] QP
5 J558226| 1409 | 16.03 | 30412 | 4600 |-1588| QP
6 9964926| 235 | 3246 | 3481 | 5400 |-19.19] QP

Waltek Services (Shenzhen) Co.,Ltd.
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Test frequency : Above 1GHz
Test Mode: Working Mode

Antenna Porlarization: Vertical

Page 15 of 23

20.0 dBu Fm

E : : lomil1:
i i : i | Wegim:  — |
™ e S e :
2
0 ‘ ‘
"
200 | | | | |
10000000 170000 120000 1300.00 1400.00 T500.00 1600, 00 170000 180000 1900.00 2000.00 WHz
Freq. Reading | Factor Result Limit  [Margin
No- | MHz) |(@Buvim)| (dB) |(dBuvim) |(dBuvim)| (aB) |Detecter| Remark
1 1292.000] 5141 | 1291 | 3850 | 7400 |-3550| peak
2 1366.000] 5142 | 1277 | 3865 | 7400 |-35235| peak
3 1420000| 5247 | 1293 | 3954 | 7400 |-3446| peak
3 1552000 5130 | -13.12 | 3818 | 7400 |-3582| peak
5 1594.000| 5087 | -13.16 | 37.72 | 74.00 |-36.28| peak
6 1756.000| 4909 | -12.78 | 3631 | 74.00 |-37.69| peak

Waltek Services (Shenzhen) Co.,Ltd.
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Antenna Porlarization: Horizontal
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20.0

Tn

1]

50

40

an

dBud Fm

ot :

2000 H H | H H
1000, 0030 170000 12'][.'.[“] 1300.00 '|4|II|.|]|] '|5||]|I1l]|] 1600. 00 l?[l:ll.[lll '|m|;|.|]] 1900.00 Z2000.00 MHz
No. (Ei‘_l_'} {Egﬁf',';‘nﬁ'} F{ﬂgf r (d%ﬁjflrtm (délmmj h}irsgjm Detector | Remark
i 1364000 4915 | 1277 | 3638 | 7400 |-3762| peak
2 1424000| 4985 | 1295 | 3690 | 7400 |-37.10| peak
3 1503.000| 4965 | -13.09 | 3656 | 7400 |-3744| peak
1 1658.000| 4977 | -13.16 | 3661 | 7400 |-37.39| peak
5 1736.000| 4902 | -1288 | 3614 | 74.00 |-37.86| peak
6 1631.000] 4827 | -1235 | 3592 | 74.00 |-38.08| peak

Waltek Services (Shenzhen) Co.,Ltd.
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8 Photographs

8.1 Photograph — Radiation Emission Test Setup

Below 3(‘)MI-_|z

Waltek Services (Shenzhen) Co.,Ltd.
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Above 1GHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn



http://www.waltek.com.cn/
http://www.waltek.com.cn/
http://www.waltek.com.cn/

Reference No.: WTS13S0301701E Page 19 of 23

8.3 EUT - Appearance View

. y -

Waltek Services (Shenzhen) Co.,Ltd.
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