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1. Equipment information

1.1 Equipment description

FCC Equipment Class Part 15 Lower Power Trasnceiver, Rx Verified

FCC ID 2ADJNSS302

Equipment type Zwave Dongle

Equipment model name SS302

Equipment add model name NA

Equipment serial no. Identical prototype

Frequency band 908.4 MHz / 916.0 MHz

Channel information 2 channels
Power DC5V
Antenna type Integral Antenna(Max. peak gain: 1.62 dBi)

1.2 Ancillary equipment

Copyright © 2014, DT&C Co., Ltd.

Equipment Model No. Serial No. Manufacturer Note
notebook CQ62-207AU CNF0327B7P HP DoC
notebook-AC | pppgggp 608425-003 HP DoC
Adapter
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2. Information about test items

2.1 Test mode

This device was tested in maximum duty mode at maximum power.
Test Case 1 GFSK

Test Case 2 -

Test Case 3 -

2.2 Auxiliary equipment

Equipment Model No. Serial No. Manufacturer Note

2.3 Tested frequency

TX Frequency (MHz) RX Frequency (MHz)
Lowest Channel 908.4 908.4
Middle Channel 916.0 916.0
Highest Channel - -
2.4 Tested environment

Temperature : 22~24°C

Relative humidity content : 48~55%R.H.

Details of power supply . DC5V

2.5 EMI Suppression Device(s)/Modifications

EMI suppression device(s) added and/or modifications made during testing
— None

TRF-RF-215(00)110331 Page 5/ 15
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3. Test Report

3.1 Summary of tests

FCC Part Limit Test Status
RSS-210 & GEN RO (Using in 2400 ~ 2483.5MHz) | Condition Note 1
15.249 (a) Field Strength Limits Refer to the FCC 15.249(a) Radiated C
General Field Strength Limits
15.205, 209 (Restricted Bands and < FCC 15.209 limits Radiated C
Radiated Emission Limits)
. I Line
15.207 AC Conducted Emissions < FCC 15.207 limits C
Conducted
Note 1: C=Comply = NC=Not Comply = NT=Not Tested = NA=Not Applicable
Note 2: The sample was tested according to the following specification:
ANSI C-63.10 2009
TRF-RF-215(00)110331 Page 6/ 15
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3.2 Transmitter requirements

3.2.1 AC Conducted Emissions

Test Requirements and limit, §15.207& RSS-Gen [7.2.4]

For an intentional radiator which is designed to be connected to the public utility (AC) power line, the radio frequency
voltage that is conducted back onto the AC power line on any frequency or frequencies within the band 150 kHz to 30
MHz shall not exceed 250 microvolts (The limit decreases linearly with the logarithm of the frequency in the range 0.15
MHz to 0.50 MHz). The limits at specific frequency range are listed as follows:

Frequency Range Conducted Limit (dBuV)
(MHz) Quasi-Peak Average
0.15~0.5 66 to 56 * 56 to 46 *
05~5 56 46
5~30 60 50

* Decreases with the logarithm of the frequency

Compliance with this provision shall be based on the measurement of the radio frequency voltage between each power
line (LINE and NEUTRAL) and ground at the power terminals.

Test Configuration

See test photographs for the actual connections.

Test Procedure

1. The EUT is placed on a wooden table 80 cm above the reference ground plane.
2. The EUT is connected via LISN to the test power supply.

3. The measurement results are obtained as described below:

4. Detectors — Quasi Peak and Average Detector.

TRF-RF-215(00)110331 Page 7 /15
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Test Result: Comply
AC Line Conducted Emissions (Graph)

Results of Conducted Emission

Date : 2014-10-31

Model No. . 88302 Referrence No.

Type : Power Supply g

Serial No. ; Temp/Humi. o 22 55%
Test Condition . 900MHz Operator . H.S.SON
Memo

LIMIT : FCC P15.207 QP
FCC P15.207 AV
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AC Line Conducted Emissions (Data List)

Model No.
Type
Serial No.

Test Condition

Memo

LIMIT : FCC P15.207 QP
FCC P15.207 AV

Results of Conducted Emission

Date : 2014-10-31

PHASE

NO FREQ
[MHz]
1 0.1540@0
2 0.33584
3 0.49460
4 0.53011
5 0.63465
5] 0.7291@6
7 2.50600
8 17.04080
9 0.155H07
10 0.36215%
11 0.53332
12 0.59630
13 1.51980
14 2.43120
15 15.79220

TRF-RF-215(00)110331
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85302 Referrence No.
Power Supply
Temp/Humi.
900MHz Operator
READING C.FACTOR RESULT LIMIT
QP oV QP Ay QP Ay
[dBuV] [dBuV] [dE] [dBuV] [dBuV] [dBuV] [dBuV]
35.6 21.2 9.9 45.5 31.1 65.8 55
Blhal 4B.5 9.8 a4 . Bl U L 45
1% 1 Y8 10.0 27.1 19.8 56.1 46
Tl LH.Z 10.0 21l .2 25.2 56.0 1q
O3 458 B8 30 2 BRST 56.0 1q
19.6 14.14 99 29.5 2443 56.0 16
2. 1.0 10.1 52.8 2.1 56.0 16
224 1.0 1073 32 5 B8 60.0 50
el 208 .8 44,1 z0.7 6L 5
1740 Tl 9.8 Jes 1748 S8 18
15.9 9,2 10.0 25.9 19.2 56.0 16
1&. 1. 438 9.8 Pl BLJT 56.0 1q
ZEa T, T heb 10.0 32 T Zdys 56.0 46
22.7 16.9 10.0 32.7 26.9 56.0 16.
14.4 Hie 10.3 24 7 182 8.0 50

22" 55%
H.S.SON
MARGIN
QP AV

[dBuV] [dBuV]
20.3 24.7
2b.3 23.9
29.0 26.3
24.7 20.8
25.8 20.3
26.5 21.7
23.4 18.9
278 B2
21.6 25.0
31.8 20.9
30.1 26.8
30.0 24.3
23:8 185
23.3 19.1
35.8 20.8
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3.2.2 Radiated Emission

Test Requirements and limit, §15.205, §15.209& RSS-210[A8.5], RSS-Gen [7.2.2]
= Fundamental / Harmonics emission: FCC Part 15.249(a)

Limit @ 3m
Frequency (MHz) :
Fundamental (mV/m) Harmonics (uV/m)
902 ~ 928 50 500
* FCC Part 15.209(a) and (b)
Frequency (MHz) Limit (uV/m) Measurement Distance (meter)

0.009 - 0.490 2400/F(KHz) 300
0.490 - 1.705 24000/F(KHz) 30
1.705 -30.0 30 30

30 ~ 88 100 ** 3

88 ~ 216 150 ** 3

216 ~ 960 200 ** 3

Above 960 500 3

** Except as provided in 15.209(g), fundamental emissions from intentional radiators operating under this
Section shall not be located in the frequency bands 54-72 MHz, 76-88MHz, 174-216MHz or

470-806MHz.

this Part, e.g. 15.231 and 15.241.

However, operation within these frequency bands is permitted under other sections of

= FCC Part 15.205 (a): Only spurious emissions are permitted in any of the frequency bands listed below:

MHz MHz MHz MHz GHz GHz
0.009 ~0.110 12.29 ~12.293 149.9 ~ 150.05 1645.5 ~ 1646.5 45~515 14.47 ~14.5
0.495 ~ 0.505 12.51975 ~ 12.52025 156.52475 ~ 1660 ~ 1710 5.35~5.46 15.35~16.2
2.1735 ~ 2.1905 12.57675 ~ 12.57725 156.52525 1718.8 ~ 1722.2 7.25~7.75 17.7~21.4
4.125~4.128 13.36 ~ 13.41 156.7 ~ 156.9 2200 ~ 2300 8.025~8.5 22.01 ~23.12
417725 ~ 417775 16.42 ~ 16.423 162.0125 ~ 167.17 2310 ~ 2390 9.0~9.2 23.6 ~24.0
4.20725 ~ 4.20775 16.69475 ~ 16.69525 167.72 ~173.2 2483.5 ~ 2500 9.3~95 31.2~31.8
6.215~6.218 16.80425 ~ 16.80475 240 ~ 285 2655 ~ 2900 10.6 ~12.7 36.43 ~ 36.5
6.26775 ~ 6.26825 25.5 ~ 25.67 322 ~335.4 3260 ~ 3267 13.25~13.4 Above 38.6
6.31175 ~ 6.31225 37.5~38.25 399.90 ~ 410 3332 ~ 3339
8.291 ~ 8.294 73 ~74.6 608 ~ 614 3345.8 ~ 3358
8.362 ~ 8.366 74.8~75.2 960 ~ 1240 3600 ~ 4400
8.37625 ~ 8.38675 108 ~121.94 1300 ~ 1427
8.41425 ~ 8.41475 123 ~ 138 1435 ~ 1626.5

= FCC Part 15.205(b): The field strength of emissions appearing within these frequency bands shall not exceed

the limits shown in §15.209. At frequencies equal to or less than 1000 MHz, compliance with the limits in §15.209
shall be demonstrated using measurement instrumentation employing a CISPR quasi-peak detector. Above 1000MHz,
compliance with the emission limits in §15.209 shall be demonstrated based on the average value of the measured
emissions. The provisions in §15.35 apply to these measurements.

Test Configuration

[

Turn Table
0.8 Meter

Note: See test photographs for the actual connections.

TRF-RF-215(00)110331
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Test Procedures for Radiated Spurious Emissions

1.

2.

o

The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter anechoic chamber
test site. The table was rotated 360 degrees to determine the position of the highest radiation.

During performing radiated emission below 1 (fz, the EUT was set 3 meters away from the interference receiving
antenna, which was mounted on the top of a variable-height antenna tower. During performing radiated emission
above 1 (fz, the EUT was set 3 meter away from the interference-receiving antenna.

For measurements above 1GHz absorbers are placed on the floor between the turn table and the antenna mast in
such a way so as to maximize the reduction of reflections. For measurements below 1GHz, the absorbers are
removed.

The antenna is a broadband antenna, and its height is varied from one meter to four meters above the ground to
determine the maximum value of the field strength. Both horizontal and vertical polarizations of the antenna are
set to make the measurement.

For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to heights
from 1 meter to 4 meters and the table was turned from 0 degrees to 360 degrees to find the maximum reading.
The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold Mode.

If the emission level of the EUT in peak mode was 10dB lower than the limit specified, then testing could be
stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not have 10dB
margin would be re-tested one by one using peak, quasi-peak or average method as specified and then reported
in a data sheet.

NOTE 1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kl for Quasi-peak

detection (QP) at frequency below 1(Hz.

NOTE 2. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1M for Peak detection

and frequency above 1(llz.

NOTE 3. The resolution bandwidth of test receiver/spectrum analyzer is 1M and the video bandwidth is 1kiiz for

Average detection (AV) at frequency above 1(lz.

TRF-RF-215(00)110331 Page 11/15
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9 KHz ~ 10GHz Radiated Spurious Emissions
= 908.4 MHz
Freq. ANT The worst case | Detector Reading T.F Result Limit Margin
(MHz) Pol EUT Position Mode (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
F 908.414 H Y axis PK 84.16 -0.19 83.97 114.00 30.03
F 908.418 H Y axis AV 74.22 -0.19 74.03 94.00 19.97
S 1816.800 H Y axis PK 48.27 -2.61 45.66 74.00 28.34
S 1816.800 H Y axis AV 36.38 -2.61 33.77 54.00 20.23
- 916.0 MHz
Freq. ANT The worst case | Detector Reading T.F Result Limit Margin
(MHz) Pol EUT Position Mode (dBuV) (dB/m) (dBuV/m) (dBuV/m) (dB)
F 915.962 H Y axis PK 85.74 -0.19 85.55 114.00 28.45
F 916.010 H Y axis .\, 75.96 -0.19 75.77 94.00 18.23
S 1832.010 H Y axis PK 47.53 -2.56 44.97 74.00 29.03
S 1832.000 H Y axis .\, 36.27 -2.56 33.71 54.00 20.29
Note.
1. No other spurious and harmonic emissions were detected greater than listed emissions on above table.
And above listed data is the worst case data.
2. Sample Calculation.
Margin = Limit — Result / Result = Reading + T.F / TF=AF + CL-AG
Where, T.F = Total Factor, AF = Antenna Factor, CL = Cable Loss, AG = Amplifier Gain
TRF-RF-215(00)110331 Page 12/ 15
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3.2.3 Antenna Requirements
Test Procedure

Describe how the EUT complies with the requirement that either its antenna is permanently attached, or that it employs a
unique antenna connector, for every antenna proposed for use with the EUT.

Test Result: Comply
The internal antenna is attached on the main PCB using the special spring tension. (Refer to Internal Photo file.)

- Minimum Standard:

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. The use of a permanently attached antenna or of an antenna that uses a
unique coupling to the intentional radiator shall be considered sufficient to comply with the provisions.

TRF-RF-215(00)110331 Page 13/15
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APPENDIX |

TEST EQUIPMENT FOR TESTS

TRF-RF-215(00)110331 Page 14 /15
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To facilitate inclusion on each page of the test equipment used for related tests, each item of test equipment.

Type Manufacturer Model (y?’?;;?n%ed) N&’;‘rﬁ:}gg;e S/IN
MXA Signal Analyzer Agilent N9020A 14/09/15 15/09/15 MY50200834
Vector Signal Generator Rohde Schwarz SMBV100A 14/01/07 15/01/07 255571
Signal Generator Rohde Schwarz SMF100A 14/07/01 15/07/01 102341
Multimeter H.P 34401A 14/02/27 15/02/27 3146A13475
PreAmplifier Agilent 84498 14/02/27 15/02/27 3008A00370
Low Noise Pre Amplifier | tsj MLA-010K01-B01-27 14/04/09 15/04/09 1844539
High-Pass Filter rainwright WHKX1.0 14/09/12 15/09/12 9
Loop Antenna Schwarzbeck FMZB1513 14/04/29 16/04/29 1513-128
Horn Antenna ETS 3115 14/02/26 16/02/26 6419
00 Broadband Test | sGwaARZBECK | VULB 9160 13/12/16 15/12/16 3358
EMI TEST RECEIVER R&S ESCI7 14/02/27 15/02/27 100910
CVCF EM TEST ENTWAVE 60-400 14/05/26 15/05/26 P1311115470
LISN SCHWARZBECK | NNLK8121 14/08/18 15/08/18 NNLK8121-580
PULSE LIMITER R&S ESH3-22 14/01/08 15/01/08 101334
Thermohygrometer BODYCOM BJ5478 14/05/13 15/05/13 120612-2
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