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Laboratory Introduction

SIEMIC, headquartered in the heart of Silicon Valley, with superior facilities in US and Asia, is one of the leading
independent testing and certification facilities providing customers with one-stop shop services for Compliance Testing

and Global Certifications.

In addition to testing and certification, SIEMIC provides initial design reviews and compliance management through out a
project. Our extensive experience with China, Asia Pacific, North America, European, and international compliance
requirements, assures the fastest, most cost effective way to attain regulatory compliance for the global markets.

Accreditations for Conformity Assessment

Country/Region Accreditation Body Scope
USA FCC, A2LA EMC , RF/Wireless , Telecom
Canada IC, A2LA, NIST EMC, RF/Wireless , Telecom
Taiwan BSMI, NCC, NIST EMC, RF, Telecom , Safety
Hong Kong OFTA , NIST RF/Wireless ,Telecom
Australia NATA, NIST EMC, RF, Telecom , Safety
Korea KCC/RRA, NIST EMI, EMS, RF , Telecom, Safety
Japan VCCI, JATE, TELEC, RFT EMI, RF/Wireless, Telecom
Mexico NOM, COFETEL, Caniety Safety, EMC , RF/Wireless, Telecom
Europe A2LA, NIST EMC, RF, Telecom , Safety

Accreditations for Product Certifications

Country Accreditation Body Scope
USA FCC TCB, NIST EMC , RF , Telecom
Canada IC FCB, NIST EMC , RF , Telecom
Singapore iDA, NIST EMC , RF , Telecom
EU NB EMC & R&TTE Directive
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The purpose of this test programme was to demonstrate compliance of the ZEBRA Technologies Corp, P4T
with Zcomax 802.11b/g radio module+RFID, and Model: P4T against the current Stipulated Standards. The P4T
with Zcomax 802.11b/g radio module+RFID have demonstrated compliance with the FCC 15.247:2010 & IC
RSS210 Issue 8: 2010.

EUT Information

EUT
Description

Model No
Serial No

Input Power

Classification
Per Stipulated
Test Standard

This is a Zebra Host Printer, primarily with P4T WLAN radio and Mercury5e-Compact (M5e-Compact)
RFID radio. Those radios will be installed inside the product and will not be user accessible. The antenna
is an internal antenna and will not be user accessible. 802.11b/g radios is designed to operate in the
international ISM Band from 2.412 to 2.462 GHz. and RFID radio is designed to operate form 902.75MHz
to 927.25MHz.

P4T
XXPZJ103400046

Input : 100-240V~, 1.5A, 50-60Hz
Output : 12VDC, 4.16A Max (50W Max)
Battery : 7.4VDC

Frequency Hopping System / Device



Purpose

Compliance testing of P4T with Zcomax 802.11b/g + RFID radio modules
with stipulated standard

Applicant / Client

ZEBRA Technologies Corp

Manufacturer

Zebra Technologies Corp
1001 Flynn Road
Camarillo, CA 93012 USA

Laboratory performing the tests

SIEMIC Laboratories

Test report reference number

SL10082306-ZBR-063A1_FCC,IC(DSS)

Date EUT received

Nov 29t 2010

Standard applied

FCC 15.247:2010 & RSS 210 Issue 8: 2010

Dates of test (from - to)

Nov 29th 2010 - Dec 17th 2010

No of Units: 1
Equipment Category: DSS
Trade Name: ZEBRA Technologies Corp
Model : PAT

RF Operating Frequency (ies)

RFID (902.75 MHz to 927.25 MHz,)

Number of Channels : RFID (50 Channels)
Modulation : 1SO 18000-6C
FCCID: [28RFID-R4CXNG-01

ICID:

3798B-R4CXNGO01




NONE



The product was tested in accordance with the following specifications. All Testing has been performed according to below
product classification:

Frequency Hopping System / Device

Test Results Summary

Test Standard
Description Pass / Fail

47 CFR Part 15.247: 2008 RSS 210 Issue 8: 2010
15.203 Antenna Requirement Pass
15.205 RSS210(A8.5) Restricted Band of Operation Pass
15.207(a) RSS Gen (7.2.2) AC Line Conducted Emissions Voltage Pass
15.247(a) (1) RSS210(A8.1) Channel Separation Pass
15.247(a)(1) RSS210(A8.1) 20dB Occupied Bandwidth Pass
15.247(a) (2) RSS210 (A8.2) 6dB Bandwidth N/A
15.247(a) (1) (i) RSS210(A8.1) Number of Hopping Channels Pass
15.247(a) (1) (i) RSS210(A8.1) Time of Occupancy Pass
15.247(b) (2) RSS210(A8.4) Output Power Pass
15.247(c) RSS210(A8.4) Antenna Gain > 6dBi N/A
15.247(d) RSS210(A8.5) Antenna Port Conducted Spurious Emissions Pass
15.209; 15.247(d) RSS210(A8.5) Radiated Spurious Emissions Pass
15.247(e) RSS210(A8.3) Power Spectral Density N/A
15.247(f) RSS210(A8.3) Hybrid System Requirement N/A
15.247(g) RSS210(A8.1) Hopping Capability Pass
15.247(h) RSS210(A8.1) Hopping Coordination Requirement Pass
15.247(i) §2.1091& §2.1093 RSS Gen(5.5) Maximum Permissible Exposure Pass
15.247 (d) 100 kHz Bandwidth of Frequency Band Edge Pass

RSS Gen(4.8) Receiver Spurious Emissions Pass

ANSI C63.4: 2009/ RSS-Gen Issue 3: 2010

PS: All measurement uncertainties are not taken into consideration for all presented test result.




5.1 Antenna Requirement

Requirement(s): 47 CFR §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.

Antenna requirement must meet at least one of the following:
a) Antenna must be permanently attached to the device.
b) Antenna must use a unique type of connector to attach to the device.

c) Device must be professionally installed. Installer shall be responsible for ensuring that the correct antenna
is employed with the device.

1) The RFID antenna has a unique connector and installed inside on the chassis with a gain of -19.5dBi which meets
the requirement.

Results: PASS



5.2 Conducted Emissions Voltage

Requirement:

Conducted limit (dBuV)
Frequency of emission (MHz) Quasi-peak Average
0.15-0.5 66 to 56* 56 to 46*
0.5-5 56 46
5-30 60 50

*Decreases with the logarithm of the frequency.

Procedures:

1. All possible modes of operation were investigated. Only the 6 worst case emissions measured, using the correct CISPR
and Average detectors, are reported. All other emissions were relatively insignificant.

2. A "-ve" margin indicates a PASS as it refers to the margin present below the limit line at the particular frequency.

3. Conducted Emissions Measurement Uncertainty

All test measurements carried out are traceable to national standards. The uncertainty of the measurement at a
confidence level of approximately 95% (in the case where distributions are normal), with a coverage factor of 2, in the
range 9kHz — 30MHz (Average & Quasi-peak) is £3.86dB.

4, Environmental Conditions Temperature 23°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : Nov 29th 2010 - Dec 17th 2010
Tested By :David Zhang

Results: Pass
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L) (d;:\‘;) Ifggl)t 1 ) (Xglpl:\e/) If:irgl)t o (dB)

1.17 40.35 56.00 PASS -15.65 34.95 46.00 PASS -11.05 Phase
0.35 40.77 59.11 PASS -18.34 34.64 49.11 PASS -14.47 Phase
4.08 36.70 56.00 PASS -19.30 28.47 46.00 PASS -17.53 Phase
0.16 45.77 65.75 PASS -19.98 35.39 55.75 PASS -20.36 Phase
0.34 41.72 59.31 PASS -17.59 37.38 49.31 PASS -11.93 Phase
1.63 35.40 56.00 PASS -20.60 24.87 46.00 PASS -21.13 Phase




Amplitude( dBuv)

Frequency (MHz)

)
10.00

Quasi-Peak Limit Average Limit

Neutral Line Plot at 120VAC, 60Hz

Frequency VQIP Clqss_ B Pass Margin Avg Clqss_ B Pass Margin

L) (d;:\j) If:in;)t I ) (Xé'ﬁfn I{.Iirgl)t S (dB)

0.39 43.21 58.01 PASS -14.80 33.38 48.01 PASS -14.63 Neutral
2.62 31.98 56.00 PASS -24.02 23.15 46.00 PASS -22.85 Neutral
0.21 48.16 63.34 PASS -15.18 43.51 53.34 PASS -9.83 Neutral
2.67 29.57 56.00 PASS -26.43 24.66 46.00 PASS -21.34 Neutral
2.09 26.84 56.00 PASS -29.16 19.66 46.00 PASS -26.34 Neutral
0.92 28.09 56.00 PASS -27.91 16.72 46.00 PASS -29.28 Neutral




5.3 Channel Separation

1. Conducted Measurement

EUT was set for low , mid, high channel with modulated mode and highest RF output power.
The spectrum analyzer was connected to the antenna terminal.

2 Environmental Conditions Temperature
Relative Humidity
Atmospheric Pressure
3 Conducted Emissions Measurement Uncertainty

23°C-25°C

1019mbar

All test measurements carried out are traceable to national standards. The uncertainty of the measurement at a
confidence level of approximately 95% (in the case where distributions are normal), with a coverage factor of 2, in the
range 30MHz — 20GHz is +1.5dB.

4 Test Date : Nov 29th 2010 - Dec 17th 2010

Tested By :David Zhang

Requirement(s): 47 CFR §15.247(a)(1)(i)

Procedures:

and hi channels.

The Channel Separation was measured conducted using a spectrum analyzer at low, mid,

Frequency hopping systems in the 902-928 MHz shall have, hopping channel carrier frequencies separated
by a minimum of 25 kHz or the 20 dB bandwidth of the hopping channel, whichever is greater. The system
shall hop to channel frequencies that are selected at the system hopping rate from a pseudo randomly
ordered list of hopping frequencies.

Channel Channel Channel Separation 20 dB Channel Bandwidth
Frequency (MHz) (MHz) (KHz)
Low 902.750 0.503 72.60
Mid 915.250 0.503 72.30
High 927.250 0.500 73.00




Channel Separation - Low Channel

Channel Separation — Mid Channel



Channel Separation — High Channel



5.4 20dB Occupied Bandwidth

1. Conducted Measurement
EUT was set for low, mid, high channel with modulated mode and highest RF output power.
The spectrum analyzer was connected to the antenna terminal.

2 Environmental Conditions Temperature 23°C - 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
3 Conducted Emissions Measurement Uncertainty

All test measurements carried out are traceable to national standards. The uncertainty of the measurement at a
confidence level of approximately 95% (in the case where distributions are normal), with a coverage factor of 2, in the
range 30MHz — 20GHz is +1.5dB.

4 Test Date : Nov 29th 2010 - Dec 17th 2010
Tested By :David Zhang

Requirement(s): 47 CFR §15.247(a)(1)(i)

Procedures: The 20dB bandwidths were measured conducted using a spectrum analyzer at low, mid, and
hi channels.

Note: The maximum allowed 20 dB bandwidth of the hopping is 500 kHz.

S Chann?:wl:l-::? Heney Bi?\g\?vigrha?lz‘slz) B::Z:v?drmn(rl‘(illz)
Low 902.750 72.60 70.40
Mid 915.250 72.30 70.10
High 927.250 73.00 70.10

Refer to the attached plots.



20dB Bandwidth - Low Channel

99% Bandwidth - Low Channel



20dB Bandwidth — Mid Channel

99% Bandwidth - Mid Channel



20dB Bandwidth - High Channel

99% Bandwidth - High Channel



5.5 Number of Hopping Channel

1. Conducted Measurement
EUT was set for low , mid, high channel with modulated mode and highest RF output power.
The spectrum analyzer was connected to the antenna terminal.

2 Conducted Emissions Measurement Uncertainty
All test measurements carried out are traceable to national standards. The uncertainty of the measurement at a
confidence level of approximately 95% (in the case where distributions are normal), with a coverage factor of 2, in the
range 30MHz — 20GHz is +1.5dB.

3 Environmental Conditions Temperature 23°C - 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
4 Test Date : Nov 29th 2010 - Dec 17th 2010

Tested By :David Zhang

Standard Requirement: 47 CFR §15.247(a)(1)(iii)

For frequency hopping systems operating in the 902—-928 MHz band: if the 20 dB bandwidth of the hopping
channel is less than 250 kHz, the system shall use at least 50 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second period; if the 20 dB
bandwidth of the hopping channel is 250 kHz or greater, the system shall use at least 25 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 10 second period. The maximum allowed 20 dB bandwidth of the hopping channel is 500 kHz.

Procedures: The Number of Hopping Channel measurement was taken conducted using a spectrum
analyzer.

RBW=30 KHz, VBW > RBW

Test Result:

Total Channel: 50 Channels
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5.6 Time of Occupancy

1. Conducted Measurement
EUT was set for low , mid, high channel with modulated mode and highest RF output power.
The spectrum analyzer was connected to the antenna terminal.

2 Conducted Emissions Measurement Uncertainty
All test measurements carried out are traceable to national standards. The uncertainty of the measurement at a
confidence level of approximately 95% (in the case where distributions are normal), with a coverage factor of 2, in the
range 30MHz — 20GHz is +1.5dB.

3 Environmental Conditions Temperature 23°C - 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
4 Test Date : Nov 29th 2010 - Dec 17th 2010

Tested By :David Zhang

Standard Requirement: 47 CFR §15.247(a)(1)

For frequency hopping systems operating in the 902—-928 MHz band: if the 20 dB bandwidth of the hopping
channel is less than 250 kHz, the system shall use at least 50 hopping frequencies and the average time of
occupancy on any frequency shall not be greater than 0.4 seconds within a 20 second period; if the 20 dB
bandwidth of the hopping channel is 250 kHz or greater, the system shall use at least 25 hopping
frequencies and the average time of occupancy on any frequency shall not be greater than 0.4 seconds
within a 10 second period.

Procedures: The Time of Occupancy measurement was taken conducted using a spectrum analyzer.

Test Result:
Channel Frequency Dwell Time Limit
Channel (MHz) (sec) (sec)
Low 902.750 0.336 04
Mid 915.250 0.361 0.4
High 927.250 0.270 0.4
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High Channel
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5.7 Peak Output Power

Conducted Measurement

EUT was set for low , mid, high channel with modulated mode and highest RF output power.

The spectrum analyzer was connected to the antenna terminal.

Conducted Emissions Measurement Uncertainty

All test measurements carried out are traceable to national standards. The uncertainty of the measurement at a
confidence level of approximately 95% (in the case where distributions are normal), with a coverage factor of 2, in the
range 30MHz — 40GHz is £1.5dB.

Environmental Conditions Temperature 23°C-25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : Nov 29th 2010 - Dec 17th 2010
Tested By :David Zhang

Standard Requirement : 47 CFR §15.247(b)

Procedures: The peak output power was measured conducted using a spectrum analyzer at low, mid,

and hi channels. Peak detector was set to measure the power output. The power is
converted from watt to dBm, therefore, 1 watt = 30 dBm. The highest antenna gain that will
be used is -20dBi.

Test Result :
RFID
Channel Frequency Peak Output
Channel (MHz) Measure(:dOBt::l;))ut Power Pov(v;; L)imit
m

Low 902.750 23.50 30

Mid 915.250 23.50 30

High 927.250 23.67 30




Output Power Low Channel (RFID)

Output Power Mid Channel (RFID)



Output Power High Channel (RFID)



5.8 100 kHz Bandwidth of Frequency Band Edge

1. Conducted Measurement
EUT was set for low, mid, high channel with modulated mode and highest RF output power.
The spectrum analyzer was connected to the antenna terminal.

2 Conducted Emissions Measurement Uncertainty
All test measurements carried out are traceable to national standards. The uncertainty of the measurement at a
confidence level of approximately 95% (in the case where distributions are normal), with a coverage factor of 2, in the
range 30MHz — 20GHz is £1.5dB.

3 Environmental Conditions Temperature 23°C-25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
4 Test Date : Nov 29th 2010 - Dec 17th 2010

Tested By :David Zhang

Standard Requirement : 47 CFR §15.247(b)

Procedures: in any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional
radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a
radiated measurement. Attenuation below the general limits specified in §15.209(a) is not
required.

Test Result: Pass



Low Channel

High Channel



5.9 Antenna Port Emission

1. Conducted Measurement
EUT was set for low , mid, high channel with modulated mode and highest RF output power.
The spectrum analyzer was connected to the antenna terminal.

2 Conducted Emissions Measurement Uncertainty
All test measurements carried out are traceable to national standards. The uncertainty of the measurement at a
confidence level of approximately 95% (in the case where distributions are normal), with a coverage factor of 2, in the
range 30MHz — 20GHz is +1.5dB.

3 Environmental Conditions Temperature 23°C - 25°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar
4 Test Date : Nov 29th 2010 - Dec 17th 2010

Tested By :David Zhang

Standard Requirement : 47 CFR §15.247(c)

Procedures: The conducted spurious emissions were measured conducted using a spectrum analyzer at
low, mid, and hi channels. The limit was determined by attenuating 20 dB of the RF peak power output

Test Result:
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5.10 Radiated Spurious Emission < 1GHz

1. All possible modes of operation were investigated. Only the 6 worst case emissions measured, using the correct
CISPR detectors, are reported. All other emissions were relatively insignificant.

2. A "-ve" margin indicates a PASS as it refers to the margin present below the limit line at the particular frequency.

3. Radiated Emissions Measurement Uncertainty

All test measurements carried out are traceable to national standards. The uncertainty of the measurement at a
confidence level of approximately 95% (in the case where distributions are normal), with a coverage factor of 2, in the
range 30MHz — 1GHz (QP only @ 3m & 10m) is +6.0dB (for EUTs < 0.5m X 0.5m X 0.5m).

4 Environmental Conditions Temperature 23°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : Nov 29th 2010 - Dec 17th 2010
Tested By :David Zhang

Standard Requirement: 47 CFR §15.247(d)

Procedures: The emissions from the Low-power radio-frequency devices shall not exceed the field strength levels
specified in the following table and the level of any unwanted emissions shall not exceed the level of
the fundamental emission. The tighter limit applies at the band edges.

The limit is converted from microvolts/meter to decibel microvolts/meter.

Sample Calculation: Corrected Amplitude = Raw Amplitude (dBuV/m) + ACF (dB) + Cable Loss ( dB)

Test Result: Pass
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24.91

46.00
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Note: Emission at around 825MHz is cell phone noise signal which is not from EUT.




5.11 Radiated Spurious Emissions > 1GHz & Band Edge

1. All possible modes of operation were investigated. Only the 6 worst case emissions measured, using the correct
CISPR detectors, are reported. All other emissions were relatively insignificant.

2. A "-ve" margin indicates a PASS as it refers to the margin present below the limit line at the particular frequency.

3. Radiated Emissions Measurement Uncertainty

All test measurements carried out are traceable to national standards. The uncertainty of the measurement at a
confidence level of approximately 95% (in the case where distributions are normal), with a coverage factor of 2, in the
range 1GHz — 40GH is +6.0dB (for EUTs < 0.5m X 0.5m X 0.5m).

4, Environmental Conditions Temperature 23°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : Nov 29th 2010 - Dec 17th 2010
Tested By :David Zhang

Standard Requirement: 47 CFR §15.247(d)

Procedures: Equipment was setup in a semi-anechoic chamber. For measurements above 1 GHz an average measurement
was taken with a 10Hz video bandwidth. The EUT was tested at low, mid and high with the highest output power. An emission was
scan up to 10t harmonic of the operating frequency.

Sample Calculation:

EUT Field Strength = Raw Amplitude (dBuV/m) — Amplifier Gain (dB) + Antenna Factor (dB) + Cable Loss (dB) + Filter Attenuation
(dB, if used)

NOTE: Co-location or operating simultaneously Spurious emission was investigated, and no IM spurious emission was
found. Thus present the individual radio spurious emission as worst case in this report.

Test Result: Pass



902.750MHz @ 3 Meter

. N . . Antenna Cable e Corrected 15'24-.”1.5'209 .

Frequency Reading Direction [[ Height [ Polarity Loss Loss Amplifier Reading Limit Margin Detector
(GHz) (dBuVIm) || (degree) (m) (HV) (dB) (dB) (dB) (dBuV/m) (d(g}u:ilr;]m) (dBuV/m) (pkiavg)
1.81 3742 358 99 \ 25.70 2.16 31.98 33.30 74.00 -40.70 Peak
1.81 30.59 358 99 v 25.70 2.16 31.98 26.47 54.00 -27.53 Ave
1.81 38.65 182 101 H 25.70 2.16 31.98 3453 74.00 -39.47 Peak
1.81 28.35 182 101 H 25.70 2.16 31.98 2423 54.00 -29.77 Ave
2.71 47.82 13 100 \ 28.80 272 32.08 47.26 74.00 -26.74 Peak
2.71 44.67 13 100 v 28.80 272 32.08 44.11 54.00 9.89 Ave
2.71 4518 0 100 H 28.80 272 32.08 44.62 74.00 -29.38 Peak
2.71 37.88 0 100 H 28.80 272 32.08 37.32 54.00 -16.68 Ave
3.61 31.07 4 100 \ 31.20 344 32.37 33.34 74.00 -40.66 Peak
3.61 16.80 4 100 \ 31.20 344 32.37 19.07 54.00 -34.93 Ave
3.61 3373 129 131 H 31.20 344 3237 35.99 74.00 -38.01 Peak
3.61 19.52 129 131 H 31.20 344 32.37 21.78 54.00 -32.22 Ave

Note: Emission was scanned up to 10GHz; no emissions were detected above the noise floor which was at least 20dB below the
specification limit

915.250MHz @ 3Meter

Frequency Reading Direction || Height || Polarity Att:::a (I:_iglse Amplifier C;;;Z?:‘Zd 15.2ﬁlrlr:ii.209 Margin Detector

(GHz) (dBuVim) || (degree) (m) (HV) (dB) (dB) (dB) (dBuV/m) @3m (dBuV/m) (pkiavg)
(dBuV/m)

1.83 36.36 20 127 \ 25.70 2.16 31.98 3224 74.00 -41.76 Peak
1.83 30.71 20 127 v 25.70 2.16 31.98 26.59 54.00 2741 Ave
1.83 37.82 183 151 H 25.70 2.16 31.98 33.70 74.00 -40.30 Peak
1.83 2345 183 151 H 25.70 2.16 31.98 19.33 54.00 -34.67 Ave
2.75 49.13 13 100 v 28.80 272 32.08 48.57 74.00 -25.43 Peak
275 4582 13 100 \ 28.80 272 32.08 4526 54.00 -8.74 Ave
2.75 47.76 0 100 H 28.80 272 32.08 47.20 74.00 -26.80 Peak
2.75 42.26 0 100 H 28.80 272 32.08 41.70 54.00 -12.30 Ave
3.66 30.73 128 100 % 31.20 344 32.37 33.00 74.00 -41.00 Peak
3.66 19.12 128 100 v 31.20 344 3237 21.39 54.00 -32.61 Ave
3.66 32.05 132 100 H 31.20 344 32.37 34.31 74.00 -39.69 Peak
3.66 18.05 132 100 H 31.20 344 3237 20.32 54.00 -33.68 Ave

Note: Emission was scanned up to 10GHz; no emissions were detected above the noise floor which was at least 20dB below the
specification limit




927.250MHz @ 3Meter

. R . . Antenna Cable i Corrected 15'24-.”1.5'209 .

Frequency Reading Direction || Height || Polarity Loss Loss Amplifier Reading Limit Margin Detector

(GHz) (dBuVim) || (degree) (m) (HV) (dB) (dB) (dB) (dBuVim) @3m (dBuVim) (pklavg)
(dBuV/m)

1.85 36.36 184 134 Vv 25.70 2.16 31.98 32.24 74.00 -41.76 Peak
1.85 28.95 184 134 Vv 25.70 2.16 31.98 2483 54.00 -29.17 Ave
1.85 37.63 187 158 H 25.70 2.16 31.98 33.51 74.00 -40.49 Peak
1.85 22.99 187 158 H 25.70 2.16 31.98 18.87 54.00 -35.13 Ave
2.78 50.64 13 102 Vv 28.80 2.72 32.08 50.08 74.00 -23.92 Peak
2.78 47.02 13 102 v 28.80 2.72 32.08 46.46 54.00 -7.54 Ave
2.78 49.45 91 100 H 28.80 2.72 32.08 48.89 74.00 -25.11 Peak
2.78 45.79 91 100 H 28.80 2.72 32.08 4523 54.00 -8.77 Ave
3.7 31.21 123 100 Vv 31.20 3.44 32.37 3347 74.00 -40.53 Peak
3.7 17.57 123 100 \ 31.20 3.44 32.37 19.83 54.00 -34.17 Ave
3.71 31.57 120 100 H 31.20 3.44 32.37 33.83 74.00 -40.17 Peak
3.7 17.50 120 100 H 31.20 3.44 32.37 19.77 54.00 -34.23 Ave

Note: Emission was scanned up to 10GHz; no emissions were detected above the noise floor which was at least 20dB below the
specification limit




5.11

Receiver Spurious Emissions

Conducted Measurement

EUT was set for low , mid, high channel with modulated mode and highest RF output power.

The spectrum analyzer was connected to the antenna terminal.

Conducted Emissions Measurement Uncertainty

All test measurements carried out are traceable to national standards. The uncertainty of the measurement at a
confidence level of approximately 95% (in the case where distributions are normal), with a coverage factor of 2, in the
range 30MHz — 40GHz is +1.5dB.

Environmental Conditions Temperature 23°C
Relative Humidity 50%
Atmospheric Pressure 1019mbar

Test Date : Nov 29th 2010 - Dec 17th 2010
Tested By :David Zhang

Standard Requirement: RSSGen(4.8)

Procedures: The conducted spurious emissions were measured conducted using a spectrum analyzer at mid
channels. the search for spurious emissions shall be from the lowest frequency internally generated or used in
the receiver (e.g. local oscillator, intermediate or carrier frequency), or 30 MHz, whichever is the higher, to at
least 3 times the highest tuneable or local oscillator frequency, whichever is the higher, without exceeding 40
GHz. Receiver spurious emissions at any discrete frequency shall not exceed 2 nanowatts in the band
30-1000 MHz, or 5 nanowatts above 1 GHz.

The spurious emission at antenna terminals measurement was taken conducted using a spectrum analyzer
with RBW setting of 1MHz, VBW setting of 1TMHz.

Test Result: Pass
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| Annex A.i. TEST INSTRUMENTATION & GENERAL PROCEDURES

Instrument Manufacturer Model CAL Due Date
3m Semi-Anechoic ETS-Lingren 3M 10/13/2011
Chamber
Spectrum Analyzer HP 8564E 05/19/2011
EMI Receiver Rohde & Schwarz ESIB 40 05/19/2011
R&S LISN R&S ESH2-Z5 05/18/2011
CHASE LISN Chase MN2050B 05/18/2011
Antenna(1 ~18GHz) Emco 3115 06/04/2012
(3Omtze~”2ngHz) Sunol Sciences JB1 06/04/2012
Chamber Lingren 3m 10/13/2011
Pre-Amplifier(1 ~ HP 8449 05/17/2011
26GHz)
Horn Antenna Com Power AH-840 06/04/2012
(18~40GHz)
Microwave Pre-Amp Com Power PA-840 Every 2000 hours
(18~40GHz)
Sekonic Hygro ST-50 HE01-000092 06/04/2012
Hermograph

Note: No calibration required.




Annex A.ii. = CONDUCTED EMISSIONS TEST DESCRIPTION

Test Set-up

1.

The EUT and supporting equipment were set up in accordance with the requirements of the standard
on top of a 1.5m x 1m x 0.8m high, non-metallic table, as shown in Annex B.

2. The power supply for the EUT was fed through a 50Q/50uH EUT LISN, connected to filtered mains.
3. The RF OUT of the EUT LISN was connected to the EMI test receiver via a low-loss coaxial cable.
4. All other supporting equipments were powered separately from another main supply.

Test Method

1. The EUT was switched on and allowed to warm up to its normal operating condition.

2. A scan was made on the NEUTRAL line (for AC mains) or Earth line (for DC power) over the required
frequency range using an EMI test receiver.

3. High peaks, relative to the limit line, were then selected.

4. The EMI test receiver was then tuned to the selected frequencies and the necessary measurements
made with a receiver bandwidth setting of 10 KHz. For FCC tests, only Quasi-peak measurements
were made; while for CISPR/EN tests, both Quasi-peak and Average measurements were made.

5. Steps 2 to 4 were then repeated for the LIVE line (for AC mains) or DC line (for DC power).

Description of Conducted Emission Program

This EMC Measurement software run LabView automation software and offers a common user interface for electromagnetic
interference (EMI) measurements. This software is a modern and powerful tool for controlling and monitoring EMI test receivers and
EMC test systems. It guarantees reliable collection, evaluation, and documentation of measurement results. Basically, this program
will run a pre-scan measurement before it proceeds with the final measurement. The pre-scan routine will run the common scan
range from 15 kHz to 30 MHz; the program will first start a peak and average scan on selectable measurement time and step size.
After the program complete the pre-scan, this program will perform the Quasi Peak and Average measurement, based on the pre-
scan peak data reduction result.

Sample Calculation Example

At 20 MHz limit = 250 puV = 47.96 dBuV
Transducer factor of LISN, pulse limiter & cable loss at 20 MHz = 11.20 dB

Q-P reading obtained directly from EMI Receiver = 40.00 dBuV

Therefore, Q-P margin = 47.96 — 40.00 = 7.96 i.e. 7.96 dB below limit

(Calibrated for system losses)




Annex A.iii  RADIATED EMISSIONS TEST DESCRIPTION

EUT Characterisation

EUT characterisation, over the frequency range from 30MHz to 10t Harmonic , was done in order to minimise radiated emissions testing
time while still maintaining high confidence in the test results.

The EUT was placed in the chamber, at a height of about 0.8m on a turntable. Its radiated emissions frequency profile was observed,
using a spectrum analyzer /receiver with the appropriate broadband antenna placed 3m away from the EUT. Radiated emissions from
the EUT were maximised by rotating the turntable manually, changing the antenna polarisation and manipulating the EUT cables while
observing the frequency profile on the spectrum analyzer / receiver. Frequency points at which maximum emissions occurred, clock
frequencies and operating frequencies were then noted for the formal radiated emissions test at the Open Area Test Site (OATS).

Test Set-up
1. The EUT and supporting equipment were set up in accordance with the requirements of the standard on top of a 1.5m X 1.0m
X 0.8m high, non-metallic table.
2. The filtered power supply for the EUT and supporting equipment were tapped from the appropriate power sockets located on
the turntable.
3. The relevant broadband antenna was set at the required test distance away from the EUT and supporting equipment
boundary.
Ant. Tower 1-4m
Variable
3m
EUT& P > /
Support Units
PP \ _(jP_E 5
|J:|_I L Turn Table

o 1 -

Ground Plane

Test Receiver
\ |
[ |




Test Method

The following procedure was performed to determine the maximum emission axis of EUT:

1. With the receiving antenna is H polarization, rotate the EUT in turns with three orthogonal axes to determine the axis of maximum
emission.

2. With the receiving antenna is V polarization, rotate the EUT in turns with three orthogonal axes to determine the axis of maximum
emission.

3. Compare the results derived from above two steps. So, the axis of maximum emission from EUT was determined and the
configuration was used to perform the final measurement.

Final Radiated Emission Measurement
1. Setup the configuration according to figure 1. Turn on EUT and make sure that it is in normal function.

2. For emission frequencies measured below 1 GHz, a pre-scan is performed in a shielded chamber to determine the accurate
frequencies of higher emissions will be checked on a open test site. As the same purpose, for emission frequencies measured above
1 GHz, a pre-scan also be performed with a 1 meter measuring distance before final test.

3. For emission frequencies measured below and above 1 GHz, set the spectrum analyzer on a 100 kHz and 1 MHz resolution
bandwidth respectively for each frequency measured in step 2.

4. The search antenna is to be raised and lowered over a range from 1 to 4 meters in horizontally polarized orientation. Position the
highness when the highest value is indicated on spectrum analyzer, then change the orientation of EUT on test table over a range

from 0 - to 360 - with a speed as slow as possible, and keep the azimuth that highest emission is indicated on the spectrum
analyzer. Vary the antenna position again and record the highest value as a final reading.

5. Repeat step 4 until all frequencies need to be measured were complete.

6. Repeat step 5 with search antenna in vertical polarized orientations.

During the radiated emission test, the Spectrum Analyzer was set with the following configurations:

Frequency Band (MHz) Function Resolution bandwidth Video Bandwidth
30 to 1000 Peak 100 kHz 100 kHz
Peak 1 MHz 1 MHz
Above 1000 Average 1 MHz 10 Hz

Description of Radiated Emission Program

This EMC Measurement software run LabView automation software and offers a common user interface for electromagnetic
interference (EMI) measurements. This software is a modern and powerful tool for controlling and monitoring EMI test receivers and
EMC test systems. It guarantees reliable collection, evaluation, and documentation of measurement results. Basically, this program
will run a pre-scan measurement before it proceeds with the final measurement. The pre-scan routine will run the scan on four
different antenna heights, 2 antenna polarity, and 360 degrees table rotation. For example, the program was set to run 30 MHz to 1
GHz scan; the program will first start from a meter antenna height and divide the 30 MHz to 1 GHz into 10 separate parts of
maximum hold sweeps. Each parts of maximum hold sweep, the program will collect the data from 0 degree to 360 degrees table
rotation. After the program complete the 1m scan, the antenna continues to rise to 2m and continue the scan. The step will repeated
for all specified antenna height and polarity. This program will perform the Quasi Peak measurement after the signal maximization
process and pre-scan routine. The final measurement will be base on the pre-scan data reduction result.




Sample Calculation Example

The field strength is calculated by adding the Antenna Factor and Cable Factor, and subtracting the Amplifier Gain (if any) from the
measured reading. For the limit is employed average valug, therefore the peak value can be transferred to average value by
subtracting the duty factor. The basic equation with a sample calculation is as follows:

Peak = Reading + Corrected Factor
where
Corr. Factor = Antenna Factor + Cable Factor - Amplifier Gain (if any)
And the average value is

Average = Peak Value + Duty Factor or

Set RBW = 1MHz, VBW = 10Hz.
Note :
If the measured frequencies are fall in the restricted frequency band, the limit employed must be quasi peak value when frequencies
are below or equal to 1 GHz. And the measuring instrument is set to quasi peak detector function.



| Annex B.i __Photograph 1: EUT External Photo |

See exhibit



Annex B. ii Photograph 2: EUT Internal Photo

See exhibit



Annex B.iv.  Photograph 3: Test Setup Photo

See exhibit



EUT TEST CONDITIONS

| Annex C.i.  SUPPORTING EQUIPMENT DESCRIPTION |

The following is a description of supporting equipment and details of cables used with the EUT.

Equipment Description Cable Description

Model & Serial Number

(Including Brand Name) (List Length, Type & Purpose)

Dell / Laptop USB Cable, 1 meter ;Serial Cable 1m




Block Configuration Diagram for Radiated Emission

LISN 2, 120V@
60Hz, Power
Inout

LISN 1,

USB Cable

Serial Cable

;V

PC
Laptop

3 Meter

Receiving Antenna

120V@60Hz,
Power Input

<4—Wooden table, 80cm above
ground plane



Block Configuration Diagram for Conducted Emission

LISN 2,120V 120V @ 60Hz,
60Hz USB Cable Power Input
Serial Cable LISN 1
VVY VVY
PC EUT
Laptop

<4+—Wooden table, 80cm above
ground plane



| Annex C.ii. EUT OPERATING CONDITIONS

The following is the description of how the EUT is exercised during testing.

Test Description Of Operation

Emissions Testing The EUT was controlled by itself Using manufacturer’s program.

Others Testin
g TX mode is normal mode with full power.




Please see attachment



SIEMIC ACCREDITATION DETAILS:


































SIEMIC ACCREDITATION DETAILS:

FEDERAL COMMUNICATIONS COMMISSION
Laboratory Division
7435 Oakland Mills Road
Columbia, M 21046

Drecemhber 20, 2417

Regmstmanon Number: 783147
SIEMIC Laboratones
2200 Ringwood Avenug,
San Jose, CA 95131

Adtention: Leslie Bai

Re: Measurement facility located ar San Jose
3 & L0 meter site
Date of Renewal: December 20, 2007

Dear Sir or Madam

Yo request for renewal of the registration of the subject messurement facility has been recenved. The information
subnitted has been placed in your file and the registration has been renewed. The name of vour organization will
remain an the list of facilines whose measurement data will be accepted in conjunction with applications for
Certificanon under Pares 15 or EE of the Commissions Rules, Please note thar the file must be updated for any
changes made (o the facility and the registration must be renewed at least every three years,

Measurement facilities that have indicated that they are available o the public 1o perform measurement services an

a fee basis may be found on the FOC website www fee mov onder E-Filing, OET Equipment Authorization
Electronic Filing, Test Firms,

Simcercly,

Phylhs Parnsh
Industry Analyst



SIEMIC ACCREDITATION DETAILS:



SIEMIC ACCREDITATION DETAILS:

Bl e m

May 27, 2010 OUR FILE: 46405-4842
Submuission No: 140856

Siemic Inc.

2206 Pimgwood Ave
San Jose, CA, 95131
UsA

Attenfion: Snell Leeng
Dear Sir/Madame:

The Buream has recerved your application for the renewal of a 3m alternative test site. Be advised that the
mfcrmation received was satisfactory to Industry Canada. The following mumber(s) is now associated to the
site(s) for which registration / renewal was sought { 4842A-1 ). Pleasa reference the appropriate site number
m the body of test reports contaimng measurements performed on the site. In addition, please keep for your
records the following mformation;

- Your primary code is: 4842
- The company number associated to the site{s) located at the above address 1s: 4842A

Farthermore, to obtam or renew a umique site number, the applicant shall demonstrate that the site has been
accredited to ANSI C63 4-2003 or later. A zcope of acereditation indicating the accreditation by a recogmized
accreditation body to ANSI C63.4-2003 or later shall be accepted. Please mdicate in a letter the previous
aszigned site mumber if applicable and the type of site (exampla: 3 metre OATS or 3 metre chamber). If the
test famlity 15 not aceredited to ANSIC63.4-2003 or later, the test facility shall submut test data demonstrating
full comphiance with the AWSI standard. The Bureau will evaluate the filing to deterniine if recognition shall
be granted.

The frequency for re-validation of the test site and the information that is required to be filed or retamed by
the testing party shall comply with the requirements established by the accrediting orgamzation. However, m
all cases, tast site re-validation shall ccour on an interval not to exceed two years. There 15 no fee or form
aszociated with an OATS filing. OATS submussions are encouraged to be submutted electromically to the
hittp-/=trategis 1c.go.ca’epic/ miternet/inceb-bhst naffan'h 100052 ktml.

If wou have any questions, vou may contact the Burean by e-mail at certification bureawalic geca Pleaze
reference our file and submission mumber above for all comrespondence.

Yours sincerely,

3701 Chﬂm.gh\..ﬁ'm'.l.ﬁg?‘i-
P.0. Bex 11450, Station “H
OHtrnwa, Oimtesic KIH B52
Emeil: dahwindss gill@ic ge.ca
Tal N (613) 995-E363

Fax. Mo (§13) 9904752



SIEMIC ACCREDITATION DETAILS:

FEDERAL COMMUNICATIONS COMMISSION
Laboratory Division

7435 Oakland Mills Road
Columbin, MDD 21046
August 28, 2008
Siemic Labaratories
2206 Ringwood Ave.,
San Jose, CA 95131
Adtention: Lashie Bai
— 1 Accreditation of Sier: Laborstones
Designation Mumber: 1751 102
Test Firm Registration #: 540420
Desr Sic or Madan

We have been notfied by American Aszociation for Laboratory Accreditation that Sicmic Laboratorics has been
accredited as a Conformity Assessment Body (CAR).

At this time Siemic Laboratories is herehy desipnated to perform compliance testing on equipment subjoct to
Declarst:on OF Conformity {DOC) and Certuheation under Pans 18 and 18 of the Comumission’s Bules,

This designation will expire upon expiration of the scereditation or nolification of withdrawal of designation.

Sincershy,

G.a:c?.f.jih{_&h A ﬁ’f’vﬁ“/y/

George Tannahill
Electronics Engincer
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SIEMIC ACCREDITATION DETAILS:

:‘f Ef?‘- UNITED STATES DEPARTMENT OF COMMERCE
= National Institute of Standards and Technology
# | Gathersburg, Maryland 20895.

October 1, 2008

Mr. Leslie Bai

SIEMIC, Inec,

2206 Ringwood Avenue
San Jose, CA 95131

Dear Mr. Bai:

MIST is pleased to inform you that your laboratory has been recognized by the Radio Research
Agency (RRA) Korea Communications Commission (K.CC) under the Asia Pacific Economic
Cooperation for Telecommunications Equipment Mutual Recognition Arrangement (APEC Tel

- MRA). Your laboratary is now designated to act as'a Conformity Assessment Body (CAB) under
Appendix B, Phase I Procedures, of the APEC Tel MRA. The pertinent information about your
laboratory’s designation is as follows:

CAB MName: SIEMIC, Inc,
Physical Location: 2206 Ringwood Avenue, San Jose, CA 95131
Identification Mo.;  USQ160 ;
Recognized Scope:  EMI: KCC MNotice 2008-39, REL Notice 2008-3: CA Procedures for EMT
KEN22: Test Method for EMI
EMS: KCC Notice 2008-38, RRL Notice 2008-4: CA Procedures for EMS
KN24, KM-61000-4-2, -4-3, -4-4, -4-5, -4-6, -4-8, -4-11: Test Method for EMS
‘Wireless: RRL Notice 2008-26, RRL Notice 2008-2, RRL Notice 2008-10,
REL Notice 2007-49, RRL Notice 2007-20, RRL Notice 2007-21,
RRIL MNotice 2007-80, RRL Notice 2004-68
Wired: President Notice 20664, REL Notice 2007-30,
RRL Notice 2008-7 with attachments 1, 3, 5, 6
President Notice 20664, RRL Notice 2008-7 with attachment 4

Y ou may submit test data to RRA/KCC to verify that the equipment to be imported into Korea
satisfies the applicable requirements. The designation of your organization will remain in force as

- long as its-accreditation for the designated scope remains valid and comply with the designation
requirements.

Recognized CABs are listed on the NIST website al hitp://ts.nist gov/mra. If you have any gquestions
pleasc contact Ramona Saar at (301) 975-5521 or ramona saar@mnist.gov.
Sincerely,

Vo 7o plAe

David F. Alderman
Group Leader, Standards Coordination and Conformity Group
Standards Services Division

Enclosure

ce: Ramona Saar ler
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