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Report No.: TEFC1207135

1. Report of Measurements and Examinations

1.1. List of Measurements and Examinations

FCC Rule Test Type Result Remark
15.207 Conducted Emission Pass Minimum Passing margin is
' -3.53dB at 1.93 MHz
15.2 Mini Passi ini
5.209 Radiated Emission Pass inimum Passing margin is
15.249 -3.33dB at 2408.61 MHz

Note: the information of measurement uncertainty is available upon the customer’s request.
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CERPASS TECHNOLOGY CORP.

Report No.: TEFC1207135

2. Test Configuration of E

guipment under Test

2.1. Feature of EqQuipment under Test

Item

Spec

Frequency

2400-2483.5MHz

Output Power

0dBm(TYP)@Max power setting

Rx sensitivity(BER<=1E-3)

-90dBm(TYP)@1M mode
-85dBm(TYP)@3M mode

Modulation GFSK

Hard interface 14pin header(1.27mm)
Dimension W/L/H, 19mm/27mm/7.3mm
Supply voltage 3.3Vdc

Current consumption

150mA(TYP)@Tx power=18.5dBm
35mA(TYP)@Rx mode

Operating temperature

0~50degree

2.2. Test Mode and Test Software

a. During testing, the interface cables and equipment positions were varied according to

ANSI C63.4.

b. The complete test system included EUT for RF test.
c. The EUT was executed to keep transmitting and receiving data via Wireless.

d. The following test mode were performed for conduction and radiation test:

® TX Mode (Transmitting)

CH LO: 2409.4 MHz, CH MID: 2439.7MHz, CH HI: 2474.6MHz

2.3. Description of Test System
Device Manufacturer Model No. Description
Test Fixture N/A N/A N/A
Cerpass Technology Corp. Issued Date : Sep. 11, 2012
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3. General Information of Test

Test Site : Cerpass Technology Corp.
2F-11, No. 3, Yuan Qu St. (Nankang Software Park),
Taipei, Taiwan 115, R.O.C.

Test Site Location No. 68-1, Shibachong Si, Shihding Township,
(OATS2-SD): Taipei County, Taiwan, R.O.C.

FCC Registration Number : TW1049, TW1061, 390316, 488071

IC Registration Number : 4934B-1, 4934D-1

T-1173 for Telecommunication Test

C-4139 for Conducted emission test

R-3428 for Radiated emission test

G-97 for Radiated emission test above 1GHz

VCCI Registration Number :

Conducted Emission Test: from 150kHz to 30 MHz

Frequency Range Investigated: _ o
Radiated Emission Test: from 30 MHz to 25000 MHz

Modulation Type: GFSK

Test Distance: The test distance of radiated emission above 1GHz from
antenna to EUT is 3 M.

Laboratory Accreditation

@5

‘Testing Laboratory

1439

Cerpass Technology Corp. Issued Date : Sep. 11, 2012
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4. Test of Conducted Emission
4.1. Test Limit

Conducted Emissions were measured from 150 kHz to 30 MHz with a bandwidth of 9 KHz on
the 120 VAC power and return leads of the EUT according to the methods defined in ANSI
C63.4-2009 Section 3.1. The EUT was placed on a nonmetallic stand in a shielded room 0.8
meters above the ground plane as shown in section 2.2. The interface cables and equipment
positioning were varied within limits of reasonable applications to determine the position

produced maximum conducted emissions.

Frequency Quasi Peak Average
(MHz) (dB p V) (dB p V)
0.15-0.5 66-56* 56-46*
0.5-5.0 56 46
5.0 -30.0 60 50

*Decreases with the logarithm of the frequency.

4.2. Test Procedures

a. The EUT was placed 0.4 meter from the conducting wall of the shielding room was kept at

least 80 centimeters from any other grounded conducting surface.

b. Connect EUT to the power mains through a line impedance stabilization network (LISN).
c. All the support units are connecting to the other LISN.
d. The LISN provides 50 ohm coupling impedance for the measuring instrument.

e. The FCC states that a 50 ohm, 50 micro-Henry LISN should be used.
f. Both sides of AC line were checked for maximum conducted interference.
g. The frequency range from 150 kHz to 30 MHz was searched.
Set the test-receiver system to Peak Detect Function and Specified Bandwidth with

Maximum Hold Mode.

Cerpass Technology Corp. Issued Date : Sep. 11, 2012
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4.3. Typical Test Setup

| { ~—] |
: f % —° :
: —1— o |
E | \ - ﬁ\) 80cm !
! 80c UJ \ '
i 80cm —©° E
: N .
| \ 1
| oz/ —o |
[ LisN v L] LISN |,
b e e K .. ]
4.4. Measurement Equipment
Instru_ment/ Model No. Manufacturer | Serial No. CallerEifen Valid Date
Ancillary Date
EMI Receiver R&S ESCI 100443 2012/01/12 | 2013/01/11
LISN Schwarzbeck | NSLK 8127 | 8127-516 | 2012/03/08 | 2013/03/07
LISN Schwarzbeck | NSLK 8127 | 8127-568 | 2012/08/22 | 2013/08/21
Cerpass Technology Corp. Issued Date : Sep. 11, 2012
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4 5. Test Result and Data

Power AC 120V Pol/Phase LINE
Test Mode TX Mode Temperature 25°C
Memo Humidity 61 %
80 Level (dBuV) Date: 2012-08-31
-
—
m\\\ CLASSB
" |
2 CLASS-B(AVG)
I |
B Iy
40 e
7 10
n |
1
1
ODJS 0.5 1 2 5 10 20 30
Frequency (MHz)
Read
Item Freaq Value Factor Result Limit Margin Remark
MHz dBuVv ds/m dBuV/m dBuV,/m dB
1 0.17 33.95 0.12 34.07 54,76 -20.69 Average
2 0.17 50.48 0.12 50.60 64.76 -14.16 QP
3 0.23 25.8 0.12 29.%82 52.48 -22.56 Average
4 0.23 46.00 0.12 46.12 62 .48 -16.36 QP
5 0.36 23.95 0.13 24 .08 48.68 -24 .60 Average
6 0.36 43.43 0.13 43.56 58.68 -15.12 QF
7 0.46 16.88 0.13 17.01 46.78 -29.77 Average
8 D.46 32.18 0.13 32.32 S56.78 -24.46 QP
9 0.91 12.9¢6 0.18 13.15 46.00 -32.8 Average
10 0.91 20,24 0.18 30.43 56,00 =25,57 QP
11 1 4 27.84 0.26 28.10 46.00 -17.90 Average
12 1.94 44.08 0.26 44,34 56.00 -11 QP
Hotes
1. Result = Read Value + Factor

2. Factor = LISN Factor + Cable Loss=

3. According to technical experiences,all spurious emission of GFSK
mode at channel LO,MID,HI are almost the same below 1GHz,so that the
channel LO was chosen as representative in final ctest.

4, The data is worse case.

Cerpass Technology Corp. Issued Date 1 Sep. 11, 2012
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Power 1| AC 120V Pol/Phase : | NEUTRAL
Test Mode ;| TX Mode Temperature :125°C
Memo : Humidity 11 61%
go L€Ve! (4BuV) Date: 2012-08-31
[

Hﬁ‘ﬁﬁh‘“mh_ﬁ | CLASS-B

1
3 ﬁi CLASS-B(AVG)

40 MWVU 1

=y

ODJS 0.5 1 2 5 10 20 30
Frequency (MHz)
Read
Item Fregq Value Factor Result Limit Margin Remark
MH=z dBuV dB/m dBuV/m dBuV/m dB
1 0.18 35.40 0.10 35.50 54.68 -19.18 Average
2 0.18 48,75 0.10 48 .85 €4, 68 =15.83 QP
3 0.38 37.65 0.12 37.77 48.38 -10.61 Average
4 0.38 49.48 0.12 49.60 58.38 -8.78 QP
5 0.56 32.49 0.13 32.62 46,00 -13.38 Average
] 0.56 45,71 0.13 45.84 56.00 -10.16 QF
7 0.81 33.01 0.16 33.17 46,00 -12.83 Average
8 0.81 47.04 0.16 47.20 56.00 -8.80 QP
9 1.13 30.57 0.18 30.76 4¢6.00 -15.24 Average
10 1.1% 46,12 0.189 46.31 56.00 -9.69 QF
11 1.93 39.45 0.25 39.70 46.00 -6.30 Average
12 1.93 52.22 0.25 52.47 56.00 -3.53 RP
Hotes

1. Result = Read Walue + Factor

2. Factor = LISN Factor + Cable Loss

3. According to technical experiences,all spurious emission of GFSK
mode at channel LO,MID,HI are almost the same below 1GHz,so that the
channel LO was chosen as representative in final test.

4. The data is worse case,.

Cerpass Technology Corp. Issued Date 1 Sep. 11, 2012
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5. Test of Radiated Emission
5.1. Test Limit

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 8§ 15.209, whichever is the lesser attenuation.

Frequency (MHz) Distance Limit (uV/ m)
0.09 ~ 0.490 300m 2400/F(kHz)
0.490 ~ 1.705 30m 24000/ F(kHz)
1.705 ~ 30 30m 30
30 ~ 88 3m 100
88 ~ 216 3m 150
216 ~ 960 3m 200
Above 960 3m 500
Fundamental Frequency:
Field strength of Field strength of
Fundamental Frequency fundamental harmonics
(MHz) (millivolts/meter) (microvolts/meter)
2400-2483.5 50 500
5725-5875 50 500
24000-24250 250 2500

5.2. Test Procedures

a. The EUT was placed on a rotatable table top 0.8 meter above ground.

b. The EUT was set 3 meters from the interference receiving antenna which was mounted on
the top of a variable height antenna tower.

c. The table was rotated 360 degrees to determine the position of the highest radiation.

d. The antenna is a broadband antenna and its height is varied between one meter and four
meters above ground to find the maximum value of the field strength both horizontal
polarization and vertical polarization of the antenna are set to make the measurement.

e. For each suspected emission the EUT was arranged to its worst case and then tune the
antenna tower (from 1 M to 4 M) and turn table (from 0 degree to 360 degrees) to find the
maximum reading.

f. Set the test-receiver system to Peak or CISPR quasi-peak Detect Function and specified
bandwidth with Maximum Hold Mode.

g. If the emission level of the EUT in peak mode was 3 dB lower than the limit specified, then
testing will be stopped and peak values of EUT will be reported, otherwise, the emissions
which dé) not have 3 dB margin will be repeated one by one using the quasi-peak method and
reported.

h. For testing above 1GHz, the emission level of the EUT in peak mode was 20dB lower than
average limit (that means the emission level in peak mode also complies with the limit in
average mode), then testing will be stopped and peak values of EUT will be reported,
otherwise, the emissions will be measured in average mode again and reported.

i “Cone of radiation” has been considered to be 3dB beamwidth of the measurement
antenna.

NOTE:

1. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 120kHz for
Peak detection (PK) and Quasi-peak detection (QP) at frequency below 1GHz.

2. The resolution bandwidth and video bandwidth of test receiver/spectrum analyzer is 1 MHz for
Peak detection at frequency above 1GHz.

3. The resolution bandwidth of test receiver/spectrum analyzer is 1 MHz and the video bandwidth
is 10 Hz for Average detection (AV) at frequency above 1GHz.

Cerpass Technology Corp. Issued Date : Sep. 11, 2012
Tel:886-2-2655-8100 Fax:886-2-2655-8200 Page No. : 13 0of 36
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5.3. Typical Test Setup Layout of Radiated Emission

Below 1GHz Test Setup
Antenna
v Equipment under Test
1
“——  3m —
0.8M
Turn Table
. \ Ground Plane
Receiver
Above 1GHz Test Setup
Antenna
ﬂ Equipment under Test
——
—— « m ]
0.8
Turn Table
MAWA,
=
\ \ Abszarber
sround Plane
Receivar
5.4. Measurement equipment
Instrument/Ancillary | Manufacturer| Model No. Serial No. | Calibration Date | Valid Date
Amplifier Agilent 8447D 2944A10531 2012/01/13 2013/01/12
Bilog Antenna Schaffner | CBL6112D 22242 2012/01/12 2013/01/11
EMI Receiver R&S ESCI 101200 2012/07/31 2013/07/30
Spectrum Analyzer R&S FSP40 100047 2012/03/01 2013/02/28
Horn Antenna EMCO 3115 31589 2012/03/01 2013/02/28
Preamplifier Agilent 8449B 3008A01954 2012/02/29 2013/02/28
Cerpass Technology Corp. Issued Date : Sep. 11, 2012
Tel:886-2-2655-8100 Fax:886-2-2655-8200 Page No. : 14 of 36
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5.5. Test Result and Data

5.5.1. Test Result of Fundamental Emission

Power | AC 120V Pol/Phase : | VERTICAL
Test Mode ;| Transmit Temperature .1 25°C
Operation Channel :| LO Humidity 1| 65 %
Modulation Type 1| GFSK Atmospheric Pressure : | 1020 hPa
7 Level (dBuVim) Date: 2012-08-23

2400-2483.5MHZ(PEAK)

a3

2400-2483.5MHZ(AVG)

I
64
0 2403 2405.2 24074 2409.6 2411.8 2414
Frequency (MHz)

Read Ant Tab

Item redq Value Factor Result Limit Margin Remark Pos Pos

MHz dBuv dB/m dBuV/m dBuV/m dBe cm Deg

1 2408.61 89.05 1.62 90.67 94,00 -3.33 Lverage 102 208

2 2409.36 954.66 1.58 96.24 114.00 =17.76 Feak 102 208
Hotes=

1. Result = Read Value + Factor

2. Factor = Antenna Factor + Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 120KHz
and wideo bandwidth is 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GHz.

4. The resclution bandwidth of test receiver/spectrum analyzer is 1MHz
and wideo bandwidth is 3MHz for Peak detection at frequency above
1GH=z.

5. The resolution bandwidth of test receiver/spectrum analyzer is 1MH=z
and wideo bandwidth is 3MHz (detector sample mode) for Average
detection at frequency above 1GH=.

6. The other emissions is too low to be measured. (The worst case noise
floor measurements value i3 47.93 dBuVvV at 16.10GHz)

7. The data is worse case.

Cerpass Technology Corp. Issued Date 1 Sep. 11, 2012
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Power DC 4.5V Pol/Phase HORIZONTAL
Test Mode Transmit Temperature 25°C
Operation Channel LO Humidity 65 %
Modulation Type GFSK Atmospheric Pressure 1020 hPa
27 Level (dBuV/m) Date: 2012-08-23
2400-2483.5MHZ(PEAK)
2400-2433.5MHZ(AVG)
1
64
0 2403 2405.2 2407.4 2409.6 2411.8 2414
Frequency (MHz)
Read Ant Tab
Item Freqg Value Factor Result Limit Margin Remark Fos Fos
MHz dBuv d8/m  dE3uV/m dBuV/m dB cm Deg
1 2409.38 84.91 1.43 B&.34 114.00 =2T7.66 Peak 100 215
Notes:

1. Resulrt = HBead Value + Factor

2. Factor = Antenna Factor + Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 120KHz
and video bandwidth is 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GHz.

4, The resclution bandwidth of test receiver/spectrum analyzer is 1MHz
and wvideo bandwidcth i= 3MHz for Peak detection at frequency abowve
1GH=z.

5. The resplution bandwidth of test receiver/spectrum analyzer is 1MHz
and video bandwidth is 3MHz (detector sample mode) for Average
detection at frequency above 1GHz.

6. The ocher emission=2 is too low to be measured. (The worstc case noise
floor measurements walue is 47.93 dBuV at 16.10GHz)

7. The data is worse case.

Cerpass Technology Corp. Issued Date 1 Sep. 11, 2012
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Power 1| AC 120V Pol/Phase : | VERTICAL
Test Mode ;| Transmit Temperature .1 25°C
Operation Channel :| MID Humidity 1| 65 %
Modulation Type 1| GFSK Atmospheric Pressure : | 1020 hPa

; Level (dBuV/m) Date: 2012-08-23
2400-2483.5MHZ(PEAK)
1 2400-2483.5MHZ(AVG)
Z
64
024335 2435.7 2437.9 24401 2442.3 2444.5
Frequency (MHz)
Read Ant Tab
Item Freg Value Factor Result Limit Margin Remark Pos Pos=
MHz dEuv dB/m  dBuV/m dBuV/m 45 cm  Deg
2438 _23 95 _54 0.05 895_.59 114,00 =18.41 FPaak 102 76
2 Z24359.00 89.93 0.02 89.985 S4.00 -4.05 Average 102 175
Notes

1. Result = Read Value + Factor

2, Factor = Antenna Factor + Cable Loss - BAmplifier

3. The resclution bandwidth of test receiver/spectrum analyzer is 120KHz
and wideo bandwidth is 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GH=zZ.

4. The resclution bandwidth of test receiver/spectrum analyzer is 1MHz
and video bandwidth is 3MHz for Peak detection at frequency above
1GH=.

5. The resclution bandwidth of test receiver/spectrum analvzer is 1MHz
and video bandwidth is 3MHz (detector sample mode) for Average
detection at frequency above 1GH=z.

6. The other emissions is too low to be measured. (The worst case noise
floor measurements value is 47.93 dBuV at 16.10GHz)

T. The data i= wWorse case.

Cerpass Technology Corp. Issued Date 1 Sep. 11, 2012
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Power ;| DC 4.5V Pol/Phase ;| HORIZONTAL
Test Mode ;| Transmit Temperature 11 25°C
Operation Channel :| MID Humidity 11 65 %

Modulation Type 1| GFSK Atmospheric Pressure 1 1020 hPa
. Level (dBuVim) Date: 2012-08-23
2400-2483.5MHZ(PEAK)
2400-2433.5MHZ{AVG)
1
64
0 24335 2435.7 24379 24401 24423 24445
Freguency (MHz)
Read Ent Tab
Item Freqg Value Factor Re=ult Limit Margin Remark Bos= Bas=
MHEz dBuv dB/m dBuV/m dBuV/m dBe cm Deg
1 2438.23 24,12 0.99 85.11 114.00 -28.8% Peak 100 218
Notes:

1. RBesult = Head Value + Factor

2. Factor = Antenna Factor + Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer isz 120KHz
and video bandwidth is 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GHz.

4, The respolution bandwidth of test receiver/spectrum analyzer is 1MHz
and video bandwidth is 3MHz for FPeak detection at freguency above
1GH=z.

5. The resolution bandwidth of test receiver/spectrum analyzer i= 1MH=z
and video bandwidth is 3MHz (detector sample mode) for Average
detection at frequency above 1GHz.

6. The other emis=ion= i= too low to be measured. (The worst case nolse
floor measurements wvalue is 47.93 dBuV at 16.10GHz)

7. The data iz worse case.

Cerpass Technology Corp. Issued Date 1 Sep. 11, 2012
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Power 1| AC 120V Pol/Phase . | VERTICAL
Test Mode ;| Transmit Temperature .1 25°C
Operation Channel :| HI Humidity 1| 65 %
Modulation Type 1| GFSK Atmospheric Pressure : | 1020 hPa

7 Level (dBuV/m) Date: 2012-08-23
2400-2483,5MHZ (PEAK)
1 2400-2483,5MHZ(AVG)
64
0 24685 2470.7 24729 24751 2477.3 2479.5
Frequency (MHz)
Read Ant Tab
Item Freg Value Factor Result Limit Margin Remark Pos Pos
MHz dBuv dB/m dBuV/m dBuV/m 4B cm Deg
1 2473.12 24 77 =1.7% 92 .98 114,00 =21.02 Feak 102 172
Notes

1. Result = Read Value + Factor

2. Factor = Antenna Factor + Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 120KHz
and video bandwidcth i= 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GH=z.

4, The resplution bandwidth of test receiver/spectrum analyzer i= 1MHz
and wideo bandwidth is 3MHz for Peak detection at frequency above
1GHz.

5. The resolution bandwidth of test receiver/spectrum analyzer i= 1MHz
and video bandwidth is 3MHz (detector sample mode) for Awverage
detection at frequency abowve 1GH=z.

6. The other emis=sions i= too low to be measured. (The worst case nolise
floor measurements value is 47.93 dBuV at 16.10GHz)

7. The data i=z worse case,
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o#” CERPASS TECHNOLOGY CORP. Report No.: TEFC1207135
Power :| DC 4.5V Pol/Phase ;| HORIZONTAL
Test Mode ;| Transmit Temperature 11 25°C
Operation Channel : | HI Humidity 11 65 %
Modulation Type 1| GFSK Atmospheric Pressure 1 1020 hPa
Level (dBuV/m) Date: 2012-08-23
127

2400-2483.5MHZ(PEAK)

2400-2483.5MHZ(AVG)

64
° 2468.5 2470.7 24729 24751 2477.3 2479.5
Frequency (MHz)

Read Ant Tab

Item Freq Value Factor Resulc Limic Margin Remark Pos= Pos

MHz dBuv dB/m dBuV/m dBuV/m dB cm Deg

1 2474 61 83.87 0.43 84.30 114.00 =-28.70 Feak 100 135
Notes

1. Result = Read Value + Factor

2. Factor = Antenna Factor + Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 120KHz
and video bandwidth is 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GHz.

4, The resplution bandwidth of test receiver/spectrum analyzer is 1MHz
and video bandwidth 1= 3MHz for Peak detection at frequency above
1GHz.

5. The resplution bandwidth of test receiver/spectrum analyzer iz 1MHz
and video bandwidth is 3MHz (detector sample mode) for Average
detection at frequency above 1GHz.

&. The other emission= i= too low to be measured. (The worst case nolse
floor measurements wvalue is 47.93 dBuV at 16.10GHz)

7. The data is worse case,
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. "% CERPASS TECHNOLOGY CORP. Report No.: TEFC1207135

5.5.2. Test Result of Unwanted Spurious emission

Power 1| DC 4.5V Pol/Phase ;| VERTICAL
Test Mode ;| Transmit Temperature 11 25°C
Operation Channel :| LO Humidity 11 65 %
Modulation Type ;| GFSK Atmospheric Pressure  :| 1020 hPa
80 Level (dBuVim) Date: 2012-08-23
CLASS-B
40— | 4
2 3 5 ]
030 85. 140. 195. 250. 305
Frequency (MHz)
Head Ant Tab
Item Freg Value Factor Result Limit Margin Bemark Pos Pos
MHz dBuV dB/m dBuV/m dBuV/m dB cm Deg
1 43,20 37.s8 -1.27 36.61  40.00 -3.39 oF 100 0
2 54 .75 46.83 =12.23 34 .60 40,00 =5.40 QP 100 0
3 76.20  42.98 -9.42 33.56  40.00 -6.44 Peak 100 0
4 120.20 @ 44.31 -4.66 39.65 43,50 -3.8 QF 100 0
5 134.50 39.12 -6.34 32.78 43.50 -10.72 Peak 100 0
6 216.45 398.51 -6.5% 32.92  46.00 -13.08 Peak 100 0

1. Result = Read Value + Factor

2. Factor = Antenna Factor + Cable Loss - Zmplifier

3. The resolution bandwidth of test receiver/spectrum analvzer is 120KHz
and video bandwidth is 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GH=z.

4. According to technical experiences,all spurious emission of GFSK
mode at channel LO,MID,HI are almost the same below 1GHz,so that the
channel LO was chosen as representative in final test.

5. The data is worse case.
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. “%#” CERPASS TECHNOLOGY CORP. Report No.: TEFC1207135
Power 1| DC 4.5V Pol/Phase 1 | VERTICAL
Test Mode ;| Transmit Temperature ;1 25°C
Operation Channel :| LO Humidity 1| 65 %
Modulation Type 1| GFSK Atmospheric Pressure : | 1020 hPa

80 Level (dBuV/m) Date: 2012-08-23
CLASS-B
1 3 4 5 g
40 Z
0300 440. 580. 720. 860. 1000
Frequency (MHz)
Read Antc Tab
Item Freaq Value Factor Result Limit Margin Remark Pos Pos
MH=z dBuV dB/m dBuV/m dBuV/m dB cm Deg
1 576.50 37.64 4.17 41.81  46.00 -4.19 QP 100 0
2 720,00 31.15 6.41 37.56 46.00 -g8.44 Feak 100 0
3 769.00  37.18 3.32 40.50  46.00 -5.50 QP 100 0
4 853,00 31.10 2.53 40.63  46.00 -5.37 QP 100 0
5 S902.00 31.13 S.06 40.19 456.00 -5.81 QP 100 0
& 942.60  30.98 11.30 42.28  46.00 -3.72 QP 100 0
Notes

1. Result = Read Value + Factor

2. Factor = Antenna Factor + Cabkle Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 120KH=z
and wideo bandwidth is 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GH=z.

4. According to technical experiences,all spurious emission of GFSK
mode at channel LO,MID,HI are almost the same below 1GHzZ,so that the
channel LO was chosen as representative in final test.

5. The data is worse case.
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° “%#” CERPASS TECHNOLOGY CORP. Report No.: TEFC1207135
Power ;| DC 4.5V Pol/Phase : | HORIZONTAL
Test Mode | Transmit Temperature ;1 25°C
Operation Channel :| LO Humidity 1| 65 %
Modulation Type 1| GFSK Atmospheric Pressure  : | 1020 hPa

80 Level (dBuV/m) Date: 2012-08-23
CLASS-B
40
2
1
=
Th
3 4
0 30 85. 140. 195. 250. 305
Frequency (MHz)
Read Ant Tab
Item Freaq Value Factor Result Limit Margin Remark Pos Pos
MH=z dBuV dB/m dBuV/m dBuV/m dB cm Deg
1 42,93 38,32 -7.89 30.43 40,00 -9,57 Peak 100 0
2 54.75 44.53 -11.60 32.93  40.00 -7.07 Peak 100 0
3  120.20 40.45 -1g.22 22.23  43.50 -21.27 Peak 100 0
4 144,13 35,32 -14.6% 21.28 23,50 -22.22 Peak 100 0
5 168.05 40.88 =-13.07 27.81 43.50 -15.69 Peak 100 0
& 172.45  40.37  -14.3% 25.9% 43,50 -17.51 Peak 100 0

1. Result = Read Value + Factor

2. Factor = Antenna Factor + Cakle Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 120KH=z
and wideo bandwidth is 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GH=z.

4. According to technical experiences,all spurious emission of GFSK
mode at channel LO,MID,HI are almost the same below 1GHz,so that the
channel LO was chosen as representative in final test.

5. The data is worse case.
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. “%#” CERPASS TECHNOLOGY CORP. Report No.: TEFC1207135
Power 1| DC 4.5V Pol/Phase 1| HORIZONTAL
Test Mode ;| Transmit Temperature 11 25°C
Operation Channel :| LO Humidity 11 65 %
Modulation Type 1| GFSK Atmospheric Pressure 1| 1020 hPa

0 Level (dBuvim) Date: 2012-08-23
CLASS.B
2 4
40 ’ 3 5 6
0300 440. 580. 720. 860. 1000
Frequency (MHz)
Read Ant Tab
Item Freqg Value Factor Result Limit Margin Remark Pos Pos
MHz dBuV dBE/m dEBuV/m dBuV/m dB cm Deg
1 529,60  35.91 1.49 37.40 46,00 -8.80 Peak 100 0
2 576.50  40.60 1.94 42 .54 46,00 -3.46 QP 100 0
3 §23.40  35.52 4.21 39.73  46.00 -6.27 Peak 100 0
4  §72.40  39.45 0.82 40.27  46.00 -5.73 QP 100 0
5  769.00 34.84 3.09 37.93  46.00 -8.07 Peak 100 0
6 B40.40  30.63 8.52 39.15  46.00 -6.85 Peak 100 0

1. Result = Read Value + Factor

2. Factor = Antenna Factor + Cabkle Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 120KHz
and wvideo bandwidth is 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GH=z.

4. According to technical experiences,all spurious emission of GFSK
mode at channel LO,MID,HI are almost the same below 1GHz,30 that the
channel LO wa=s chosen as representative in final test.

5. The data is worse case.
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Report No.: TEFC1207135

Power DC 4.5V Pol/Phase VERTICAL
Test Mode Transmit Temperature 25°C
Operation Channel LO Humidity 65 %
Modulation Type GFSK Atmospheric Pressure 1020 hPa
o7 Level (dBuV/m) Date: 2012-08-23
CLASS-B
CLASS-B (AVG)
3
49
0 1000 5800, 10600. 15400, 20200 25000
Frequency (MHz)
Read Ant Tab
Item Freg Value Factor Result Limitc Margin Remark Fos Pos
MHz dBuv dB/m dBuV/m dBuV/m dB cm Deg
1 4818.59 44 29 5.50 49._ 7% 74,00 -24,21 Feak 100 114

1. Result Read Value + Factor

2. Factor = Antenna Factor + Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 120KHz
and wvideo bandwidch is 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GHz.

4, The res=olution bandwidth of test receiver/spectrum analyzer is 1MHz
and video bandwidth is 3MHz for Peak detection at frequency above
1GH=z.

5. The respglution bandwidth of test receiver/spectrum analyzer is 1MHz
and video bandwidth is 3MHz (detector sample mode) for Average
detection at frequency above 1GHz.

&. The other emis=ions i= too low to be measured. (The wor=t case nolise
floor measurements value is 47.9%3 dBuV at 16.10GHz)

7. The data is worse case.
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Report No.: TEFC1207135

Power DC 4.5V Pol/Phase HORIZONTAL
Test Mode Transmit Temperature 25°C
Operation Channel LO Humidity 65 %
Modulation Type GFSK Atmospheric Pressure 1020 hPa

Level (dBuW/m)
a7

Date: 2012-08-23

CLASS B
CLASS-B (AVG)
49 1
D1000 5800, 10600. 15400, 20200, 25000
Frequency (MHz)
Read Ant Tab
Item reqg Value Factor Result Limit Margin Remark Fos Pos
MHz dBuv dB/m dBuV/m dBuV/m dB cm Deg
1 4318.83 42.77 3.8 46.63 T74.00 =-27.37 FPeak 100 0
Notes

1. Result = Read Value + Factor

2. Factor = Antenna Factor + Cable Loss - Amplifier
The resolution bandwidth of test receive:fspeccrum analyzer is 120KHz

and video bandwidth i= 300kHz for Peak detection and Quasi-peak

detection at fregquency below 1GHz.
4, The resolution bandwidth of test receiver/spectrum analyzer i=s 1MHz

and video bandwidth is 3MHz for Peak detection at frequency above

1GHz.

5. The resplution bandwidth of test receiver/spectrum analyzer is 1MHz

and video bandwidth is 3MHz

(detector sample mode)

detection at frequency above 1GH=z.
6. The other emissions i= too low to be measured. (The worst case noise
floor measurements wvalue is 47.93 dBuV at 16.10GHz)

7. The data is worse case.

for Average
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° “%#” CERPASS TECHNOLOGY CORP. Report No.: TEFC1207135
Power ;| DC 4.5V Pol/Phase : | VERTICAL
Test Mode ;| Transmit Temperature 11 25°C
Operation Channel :| MID Humidity 1| 65 %
Modulation Type ;| GFSK Atmospheric Pressure : | 1020 hPa
; Level {dBuVim) Date: 2012-08-23
CLASS-B

CLASS-B (AVG)

7
49
u1000 5800, 10600. 15400, 20200, 25000
Frequency (MHz)
Read Ant Tab
Item Freg Value Factor Result Limitc Margin Remark Pos Pos
MHz dBuVv dB/m dBuV/m dBuV/m dB crm Deg
1 4879 _ 48 43 .51 6.71 50.22 74,00 -23_.78 Peak 100 360
Notes:

1. Result = Head Value + Factor

2. Factor = Antenna Factor + Cable Loss - Amplifier

3. The rescolution bandwidth of test receiver/spectrum analyzer is 120KHz
and video bandwidch is 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GHz.

4. The resoclution bandwidth of test receiver/spectrum analyzer is 1MHz
and video bandwidth is 3MHz for Peak detection at freguency above
1GHz.

5. The resclution bandwidth of test receiver/spectrum analyzer is 1MHz
and wvideo bandwidth is 3MHz (detector sample mode) for Average
detection at frequency above 1GHz.

6. The other emi=z=sions i=s too low to be measured. (The worst case nolse
floor measurements value is 47.93 dBuV at 16.10GHz)

7. The data is worse case.
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o#” CERPASS TECHNOLOGY CORP. Report No.: TEFC1207135
Power ;| DC 4.5V Pol/Phase . | HORIZONTAL
Test Mode ;| Transmit Temperature .1 25°C
Operation Channel :| LO Humidity 11 65 %
Modulation Type 1| GFSK Atmospheric Pressure  : | 1020 hPa
g7 LoVl {dBuVim) Date: 2012-08-23
CLASS-B

CLASS-B (AVG)

49 1
n1000 5800. 10600. 15400, 20200, 25000
Frequency (MHz)
Read Ant Tab
Item reqg Value Factor Result Limic Margin Remark Pos Pos
MHz dBuV dB/m dBuV/m dBuV/m dB cm Deg
1 4879.74 42_62 4_83 47.45 T74.00 -26.55 Peak 100 0
Notes:

1. Beaulrt = Read Value + Factor

2. Factor = Antenna Factor + Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 120KHz
and video bandwidch i= 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GHz.

4, The respolution bandwidth of test receiver/spectrum analyzer is 1MHz
and video bandwidth is 3MHz for Peak detection at frequency above
1GH=z.

5. The respglution bandwidth of test receiver/spectrum analyzer is 1MHz
and video bandwidth is 3MHz (detector sample mode) for Awverage
detection at frequency above 1GHz.

&. The other emissions is too low to be measured. (The wor=st case nois=e
floor measurements wvalue is 47.93 dBuV at 16.10GHz)

7. The data is worse case.
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° “%#” CERPASS TECHNOLOGY CORP. Report No.: TEFC1207135
Power :| DC 4.5V Pol/Phase : | VERTICAL
Test Mode ;| Transmit Temperature 11 25°C
Operation Channel :| HI Humidity 1| 65 %
Modulation Type ;| GFSK Atmospheric Pressure : | 1020 hPa
g7 LoVl {dBuV/m) Date: 2012-08-23
CLASS-B

CLASS-B (AVG)

49
D1000 5800. 10600. 15400, 20200. 25000
Freguency (MHz)
Read Ant Tab
Item Freg Value Factor Result Limit Margin Eemark Fos Pos
MHz dBuVv dB/m dBuV/m dBuV/m dB cm Deg
1 4950.11 42.47 T.23 49.70 74.00 =24 .30 Peak 100 360
Notes:

1. Re==ult = Read Value + Factor

2. Factor = Antenna Factor + Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 120KHz
and wvideo bandwidth is 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GH=z.

4, The respglution bandwidth of test receiver/spectrum analyzer is 1MHz
and wideo bandwidth i=s 3MHz for Peak detection at frequency above
1GHz.

5. The respglution bandwidth of test receiver/spectrum analyzer i= 1MHz
and video bandwidth is 3MHz (detector sample mode) for Average
detection at frequency above 1GHz.

6. The other emissions i= too low to be measured. (The worst case nolse
floor measurements wvalue is 47.9%3 dBuV at 16.10GHz)

7. The data is wWorse case,
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o#” CERPASS TECHNOLOGY CORP. Report No.: TEFC1207135
Power ;| DC 4.5V Pol/Phase . | HORIZONTAL
Test Mode ;| Transmit Temperature .1 25°C
Operation Channel :| HI Humidity 1165 %
Modulation Type 1| GFSK Atmospheric Pressure  : | 1020 hPa
; Level (dBuVim) Date: 2012-08-23
CLASSB

CLASS-B (AVG)

49
01000 5800. 10600. 15400. 20200. 25000
Frequency (MHz)
Read Ant Tab
Item Freg Value Factor Result Limit Margin Remark Pos Pos
MHz dBuV dE/m dBuV/m dBuV/m dB cm Deg
1 4949 86 42.61 5.16 47,77 74,00 -26.23 Feak 100 0
Notes

1. Result = Read Value + Factor

2. Factor = Antenna Factor + Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 120KHz
and video bandwidth is 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GHz.

4, The resplution bandwidth of test receiver/spectrum analyzer i=s 1MHz
and video bandwidth is 3MHz for Peak detection at frequency above
1GH=z.

5. The resplution bandwidth of test receiver/spectrum analyzer is 1MHz
and video bandwidth is 3MHz (detector sample mode) for Average
detection at frequency above 1GH=z.

€. The other emi=sion= i= too low to be measured. (The worst case noise
floor measurements value is 47.93 dBuV at 16.10GHz)

7. The data is worse case.

Cerpass Technology Corp. Issued Date 1 Sep. 11, 2012
Tel:886-2-2655-8100 Fax:886-2-2655-8200 Page No. : 30 of 36
FCC ID : RBA-EZSEE



T

C
° “%#” CERPASS TECHNOLOGY CORP. Report No.: TEFC1207135

5.5.3. Test Result of Band Edges Measurement

Power ;| DC 4.5V Pol/Phase 1| VERTICAL
Test Mode ;| Transmit Temperature 11 25°C
Operation Channel :| LO Humidity 11 65 %
Modulation Type 1| GFSK Atmospheric Pressure  :| 1020 hPa
o7 Level (dBuV/m) Date: 2012-08-24
CLASYS-B
64 CLAE (AVG)

WMWMWMAWWMV

02310 2330.2 23504 2370.6 2390.8 241
Frequency (MHz)
Read Ant Tab
Item Freg Value Factor Result Limit Margin Remark Fos Pos
MHz dBuvV dB/m dBuV/m dBuV/m dB cm Deg
1 2399.69 51.54 1.57 53.11 74.00 -20.89 Peak 134 167
Hotes

1. Result = Read Value + Factor

2. Factor = Antenna Factor + Cable Loss - Amplifier

3. The respolution bandwidth of test receiver/spectrum analyzer is 120KHz
and wvideo bandwidth is 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GHz.

4. The resolution bandwidth of test receiver/spectrum analyzer is 1MH=z
and wideo bandwidth is 3MHz for Peak detection at frequency above
1GH=z.

5. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz
and video bandwidth is 10Hz for Awverage detection at frequency above
1GH=zZ.

6. The other emissions is too low to be measured.
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° “%#" CERPASS TECHNOLOGY CORP. Report No.: TEFC1207135
Power ;| DC 4.5V Pol/Phase : | VERTICAL
Test Mode ;| Transmit Temperature :125°C
Operation Channel :| HI Humidity 1| 65 %
Modulation Type 1| GFSK Atmospheric Pressure : | 1020 hPa
7 Level (dBuV/m) Date: 2012-08-24
CLASSB
1 CLASS-B (AVG)

i m%

0 2472 2477.6 2483.2 2488.8 2494.4 2500
Frequency (MHz)
Read Ant Tab
Item Freq Value Factor Result Limit Margin Remark Pos Pos
MH=z dBuV dB/m dBuV/m dBuV/m dB cm Deg
1 2484.32 54.94 -2.39 52.55 74.00 -21.45 Feak 134 198
Notes

1. Result = Read Value + Factor

2. Factor = Antenna Factor + Cable Loss - Amplifier

3. The resolution bandwidth of test receiver/spectrum analyzer is 120KHz
and video bandwidth is 300kHz for Peak detection and Quasi-peak
detection at frequency below 1GHz.

4. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz
and wvideo bandwidth is 3MHz for Peak detection at frequency above
1GH=z.

5. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz
and wideo bandwidth is 10Hz for Average detection at frequency above
1GH=z .

6. The other emissions is too low to be measured.
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Report No.: TEFC1207135

C
° “%#” CERPASS TECHNOLOGY CORP.

Power :| DC 4.5V Pol/Phase HORIZONTAL
Test Mode ;| Transmit Temperature 25°C
Operation Channel :| HI Humidity 65 %
Modulation Type 1| GFSK Atmospheric Pressure 1020 hPa

o7 Level (dBuV/m) Date: 2012-08-24

CLASS-B

CLASS-B (AVG)

54 m%

2472 2477.6 2483.2 2488.8 2494 .4 2500
Frequency (MHz)
Read AEnt Tab
Item Freq Value Factor Resulct Limic Margin Eemark Fos Fos
MHZ dBuVv dB/m dBuV/m dBuV/m dB cm Deg
1 2484.32 54.94 -2.39 52.55 74.00 -21.45 Peak 134 158
Notes

1. Result = Read Value + Factor

2. Factor = Antenna Factor + Cable Loss - Amplifier
3. The resolution bandwidth of test receiver/spectrum analyzer is 120KHz
and wideo bandwidth is 300kHz for Peak detection and Quasi-peak

detection at frequency below 1GH=z.

4. The resclution bandwidth of test receiver/spectrum analyzer is 1MH=z
and video bandwidth is 3MHz for Peak detection at frequency above

1GHz.

5. The resclution bandwidth of test receiver,/spectrum analyzer is 1MHz
and video bandwidth is 10Hz for Average detection at frequency above

1GH=z.

6. The other emissions is too low to be measured.
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Report No.: TEFC1207135

C
° “%#” CERPASS TECHNOLOGY CORP.

Power ;| DC 4.5V Pol/Phase HORIZONTAL
Test Mode | Transmit Temperature 25°C
Operation Channel :| HI Humidity 65 %
Modulation Type 1| GFSK Atmospheric Pressure 1020 hPa
107 Level (dBuV/m) Date: 2012-08-24
CLASS-B
CLASS-B (AVG)
> TN o}
T Y P N PR [ S PPRT NPEP  SA CRY
02472 2477.6 2483.2 2488.8 2494.4 2500
Frequency (MHz)
Read Ent Tab
Item Freq Value Factor Result Limit Margin Fos Pos
MHz dBuv dB/m dBuV/m dBuV/m dB cm Deg
1 2484.66 50.63 0.29 50.92 74.00 -23.08 134 194
Notes=:

1. Result = Read Value + Factor

2. Factor = Antenna Factor + Cable Loss - Amplifier

3. The resclution bandwidth of test receiver/spectrum analyzer i= 120KHz
and wvideo bandwidth is 300kHz for Peak detection and Quasi-peak

detection at frequency below 1GHz.

4., The resolution bandwidth of test receiver/spectrum analyzer is 1MH=z
and wvideo bandwidth is 3MHz for Peak detection at frequency above

1GH=z.

5. The resolution bandwidth of test receiver/spectrum analyzer is 1MHz
and wideo bandwidth is 10Hz for Average detection at frequency abowve

1GH=z.

6. The other emissions is too low to be measured.
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