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2 Test Summary

Page 2 of 23

Test Items Test Requirement Result
Conducted Emissions 15.207 PASS
15.249(a)
Radiated Emission 15.209 PASS
15.205(a)
Periodic Operation 15.35(c) PASS
15.249
Outside of Band Emission 15.205 PASS
15.209
20dB Bandwidth 15:215(c) PASS
Antenna Requirement 15.203 PASS
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General Information
4.1 General Description of E.U.T.

Product Name : Dry Contact Sensor Gen5
Model No. 1 ZW097-A

Model Differences - N/A

Type of Modulation : FSK

Frequency Range : 908.40MHz, 908.42MHz
The Lowest Oscillator : 32MHz

Antenna installation : Integrated Antenna

4.2 Details of E.U.T.

Technical Data : DC 3V by battery

4.3 Test Facility
The test facility has a test site registered with the following organizations:
. IC — Registration No.: 7760A-1

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 7760A-1, July 12, 2012.

. FCC Test Site 1#— 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, April 29, 2014.

. FCC Test Site 2#— Registration No.: 328995

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 328995, December 3, 2014.

4.3.1Test Mode

All test mode(s) and condition(s) mentioned were considered and evaluated respectively by
performing full tests, the worst data were recorded and reported.

Test mode Lower channel | Middle channel | Upper channel

Transmitting 908.40MHz / 908.42MHz

Waltek Services (Shenzhen) Co.,Ltd.
http://www.waltek.com.cn
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5

5.1 Equipments List

Page 5 of 23

Equipment Used during Test

3m Semi-anechoic Chamber for Radiation

Last Calibration
Item Equipment Manufacturer Model No. Serial No. | Calibration
Due Date
Date
1 EMC Analyzer Agilent E7405A MY45311494 Sep.15,2014 | Sep.14,2015
2 T”'OgAr'?treonidaba”d SCHWARZBECK | VULB9163 336 Apr.19,2014 | Apr.18,2015
Coaxial Cable
3 (below 1GH2) Top TYPE16(13M) - Sep.15,2014 | Sep.14,2015
4 Broag;g;?ga"'om SCHWARZBECK |BBHA9120D| 667 Apr.19,2014 | Apr.18,2015
5 Bmag;ﬁ:;‘ga'*om SCHWARZBECK | BBHA 9170 335 | Apr.19,2014 | Apr.18,2015
Broadband COMPLIANCE
6 Preamplifier DIRECTION PAP-1G18 2004 Mar.17,2014 | Mar.16,2015
Coaxial Cable
7 (above 1GHz) Top 1GHz-25GHz | EW02014-7 | Apr.10,2014 | Apr.09,2015
RF Conducted Testing
Last Calibration
Item Equipment Manufacturer Model No. | Serial No. | Calibration Due Date
Date
L EMC Analyzer Agient craosn  |MYABLI494 oo 162014 | Sep.14,2015
(9k~26.5GH?z) 3
2 Spectrum Analyzer R&S FSL6 100959 Sep.15,2014 | Sep.14,2015
(9k-6GHz)
GTH-225-40-
3. | Humidity Chamber GF P IAA061213 | May 16,2014 | May 15,2015
5.2 Measurement Uncertainty
Parameter Uncertainty
Radio Frequency +1x10°
RF Power +1.0dB
RF Power Density +2.2dB
+5.03dB
Radiated Spurious (Bilog antenna 30M~1000MHZz)
Emissions test +5.47 dB
(Horn antenna 1000M~25000MHz)

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 Emission

Test Requirement: FCC CFR 47 Part 15 Section 15.207

Test Method: ANSI C63.4:2003

Test Result: N/A

Remark: The device is powered by battery, it is not application for this test.

Waltek Services (Shenzhen) Co.,Ltd.
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7 Radiation Emission Test

71

Test Requirement:

Test Method:

Measurement Distance:

Test Result:

15.249(a)Limit:

FCC Part15 Paragraph 15.249

Page 7 of 23

ANSI 63.4: 2003

3m
PASS

Fundamental frequency

Field strength of fundamental

Field strength of harmonics

mV/m dBuV/m uVv/m dBuV/m
902-928 MHz 50 94 500 54
2400-2483.5 MHz 50 94 500 54
5725-5875 MHz 50 94 500 54
24.0-24.25 GHz 250 108 2500 68
15.209 Limit:
Field Strength Field Strength Limit at 3m Measurement Dist
Frequency _
(MHz) uv/m Distance 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®4000FkH2) 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: RF Voltage(dBuV)=20 log,q RF Voltage(uV)

EUT Operation

Operating Environment :

Temperature:

Humidity:

Atmospheric Pressure:

EUT Operation :
The test was performed in transmitting mode, the test data were shown in the report.

23.5°C

51.1 % RH

101.2kPa

Waltek Services (Shenzhen) Co.,Ltd.
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7.2 Test Setup

The radiated emission tests were performed in the 3m Semi- Anechoic Chamber test site, using
the setup accordance with the ANSI C63.4: 2003.
The test setup for emission measurement below 30MHz.

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

Turn Table

» pectrum AMP ompining
“S stem Analyzer Network

The test setup for emission measurement from 30MHz to 1GHz.

>

<« ---

Semi-anechoic 3m Chamber
Antenna Elevation Varies From 1 to 4 m
Turn Table From 0° to 360°
-)l
0.8m Turn Table

System Analyzer Network

Waltek Services (Shenzhen) Co.,Ltd.
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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°

3m

| €-----mmmmm e > |

0.8m! Turn Table
Absorbers

i AAAA

ANa a N\etwo

7.3 Spectrum Analyzer Setup

Below 30MHz
SWeepP SPEEd ....ccovuviiieiiieie e Auto
IF Bandwidth.............uvvuvvieiiiiiiiiccceeeeeenn, 10kHz
Video Bandwidth ..........cccccceviviiiiiiiiiiiienen, 10kHz
Resolution Bandwidth ...............oooviieenienns 10kHz
30MHz ~ 1GHz
SWEEP SPEEU .....ccevvvieieiee e Auto
DeteCtor....ccoovveeeeee e PK
Resolution Bandwidth............ccccooeeeiivvinnnnnnn. 100kHz
Video Bandwidth ............cooovvvviiiiiiiiiiiiiiinnnn. 300kHz
Above 1GHz
Sweep SPeEd.........cccvviieiiee e Auto
Detector ......ovveeiiiiiiee e, PK
Resolution Bandwidth...........ccccoeeeiiiiiiinnnnnn.. 1MHz
Video Bandwidth ..........ccccccevvvviviiiiiieiieeninens 3MHz
Detector .....coviveeei i Ave.
Resolution Bandwidth...........cccccooeeviivvinnnnnn.. 1MHz
Video Bandwidth .........c...cooovviviiieiiieiniiennnen, 10Hz

Waltek Services (Shenzhen) Co.,Ltd.
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7.4 Test Procedure

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. The spectrum was investigated from the lowest radio frequency signal

generated in the device, without going below 9 kHz, up to the tenth harmonic of the highest

fundamental frequency or to 40 GHz, whichever is lower.

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 tested under 3-axes(X,Y,Z) position(X denotes lying on the
table, Y denotes side stand and Z denotes vertical stand), After pre-test, It was found that the

worse radiation emission was get at the X position. So the data shown was the X position only.

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

Page 11 of 23

AV = Peak +20Log10(duty cycle) =PK+(-9.09) [refer to section 8 for more detail]

Test Frequency: 30MHz ~ 10GHz

Test Mode: Transmittin

Turn RX Antenna | correct | Correcte 15 ;;?52%37;05
Frequen | Receiver | Dete .
cy Reading | ctor table ed d
Angle | Height Pola | Factor | Amplitud Limit Margin
r e
(PK/
(MHz) | (dBpV) | QP/ | Degree | (m) | (H/V) | (dB/m) | (dBuV/m) | (dBuV/im) | (dB)
Ave)
188.56 18.24 QP 309 1.1 \% 13.87 32.11 43.50 -11.39
226.59 23.47 QP 249 2.0 \% 12.98 36.45 46.00 -9.55
908.42 59.84 PK 141 1.4 H 27.26 87.10 114.00 -26.90
908.42 64.11 PK 103 1.1 \% 27.26 91.37 114.00 -22.63
1816.84 47.96 PK 325 1.9 H -13.21 34.75 74.00 -39.25
1816.84 55.64 PK 80 11 \% -13.21 42.43 74.00 -31.57
2725.26 53.67 PK 307 1.2 H -13.08 40.59 74.00 -33.41
2725.26 51.09 PK 325 1.2 \% -13.08 38.01 74.00 -35.99
3633.68 52.44 PK 330 15 H -9.08 43.36 74.00 -30.64
3633.68 50.86 PK 279 1.7 \% -9.08 41.78 74.00 -32.22
FCC Part
Turn RX Antenna Duty 15.231/209/205
Frequency PK table cycle AV
Angle | peight | Polar | Factor Limit | Margin
(MHz) (dBuV/m) | Degree (m) (H/V) (dB) (dBuV/m) | (dBuV/m) (dB)
908.42 87.10 195 1.4 H -9.09 78.01 94.00 -15.99
908.42 91.37 98 11 \% -9.09 82.28 94.00 -11.72
1816.84 34.75 343 1.9 H -9.09 25.66 54.00 -28.34
1816.84 42.43 172 1.1 \% -9.09 33.34 54.00 -20.66
2725.26 40.59 101 1.2 H -9.09 31.50 54.00 -22.50
2725.26 38.01 158 1.2 \% -9.09 28.92 54.00 -25.08
3633.68 43.36 335 15 H -9.09 34.27 54.00 -19.73
3633.68 41.78 312 1.7 \% -9.09 32.69 54.00 -21.31

Waltek Services (Shenzhen) Co.,Ltd.
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8 Periodic Operation

Page 12 of 23

The duty cycle was determined by the following equation:

To calculate the actual field intensity,the duty cycle correction factor in decibel is needed for later

use and can be obtained from following conversion

Duty Cycle(%)=Total On interval in a complete pulse train/ Length of a complete pulse train * %
Duty Cycle Correction Factor(dB)=20 * Logio(Duty Cycle(%))

Total transmission time(ms) 97.40

Length of a complete transmission period(ms) 34.20
Duty Cycle(%) 35.11

Duty Cycle Correction Factor(dB) -9.09

Refer to the duty cycle plot (as below),This device meets the FCC requirement.

Length of a complete pulse train:

Remark: FCC partl15.35(c) required that a complete pulse train is more than 0.1 seconds, the

measured field strength shall be determined from the average absolute voltage during a 0.1

second interval during which the field strength is at its maximum value.

RBW 100 kHz
Att 10dB VBW 300 kHz D2[1] 0.67 dB
Ref 107.00 dBuV  * SWT 300ms 97.400000000 ms
| M1[1] 89.29 dBuV
1Pk | 100 dBpV 47.800000000 ms
Max D1[1] 0.77 dB|
90 dBpv o D2 34.200880090 ms
80 dBpV
70 dBpV
60 dBpV
50 dBpV
40 dBpV
MA& Sl Lty sl o, I lid o
20 dBpV
10 dBuv
CF 908.42 MHz 30.0 ms/

Waltek Services (Shenzhen) Co.,Ltd.
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9 Outside of Band Emission

Test Requirement: 15.249(d):Emissions radiated outside of the specified frequency
bands, except for harmonics, shall be attenuated by at least 50 dB
below the level of the fundamental or to the general radiated
emission limits in §15.209, whichever is the lesser attenuation.

Test Method: ANSI C63.4:2003

Test Mode: Transmitting

9.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;
2. Set the spectrum analyzer: RBW = 100kHz, VBW = 300kHz, Sweep = auto

Detector function = peak, Trace = max hold

9.2 Test Result

Test plots

&
® RBW 100 kHz

Att 10 dB VBW 300 kHz M2[1] 35.36 dBuV

Ref 107.00 dBV _ SWT 5ms 929.470000000 MHz
M1[1] | 40.76 dBpv
1Pk | 100 dBpv 896.060000000 MHz
Max

90 dBpv

80 dBpv

70 dBpV

60 dBpV

50 dBpV i

—|m 46.000 dBpvV—4
40 depvl " m&lﬂ—fm‘“ P4
Al ,!_ W apairh uJL lJMMWV : "‘Y‘Mﬂww

30 dBpv

20 dBpV

10 dBuv i
Start 890.0 MHz Stop 940.0 MHz

Waltek Services (Shenzhen) Co.,Ltd.
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10 20 dB Bandwidth Measurement

Test Requirement: FCC CFRA47 Part 15 Section 15.215(c)
Test Method: ANSI C63.4:2003
Test Mode: Transmitting

10.1 Test Procedure

1. Remove the antenna from the EUT and then connect a low RF cable from the antenna port to the
spectrum;

2. Set the spectrum analyzer: RBW = 10kHz, VBW = 30kHz
10.2 Test Result

Test Frequency Bandwidth
908.42MHz 87.80kHz

Test plots

RBW 10 kHz
Att 10 dB VBW 30 kHz D1[1] 0.11 dB
Ref 107.00 dBuV  SWT 5ms 87.800000000 kHz

[ M1[1] 71.85 dBpV.
1Pk | 100 dBpV 908.370100000 MHz
Max

30 dB].I\rDl 92.110 dBpV AN Fa¥

o AVA

D2 72.110 dBuV—HA F w

70 dBpV

60 dBpV v v
| -
50 dBpV \ff“'fv by

W WRWW

30 dBpv

20 dBpV

10 dBuv
CF 908.42 MHz Span 500.0 kHz

Waltek Services (Shenzhen) Co.,Ltd.
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11 Antenna Requirement

According to the FCC Part 15 Paragraph 15.203, an intentional radiator shall be designed to ensure
that no antenna other than that furnished by the responsible party shall be used with the device. This
product has an Integrated Antenna fulfil the requirement of this section.

Waltek Services (Shenzhen) Co.,Ltd.
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12 Photographs- Model ZW097-A Test Setup
12.1 Radiation Emission From 30MHz-1GHz Test Site 2#

12.2 Radiation Emission Above 1GHz Test Site 1#

Waltek Services (Shenzhen) Co.,Ltd.
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13 Photographs - Constructional Details
13.1 ZWO097-A - External View
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13.2 ZWO097-A - Internal View
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