
 

 SPORTON INTERNATIONAL INC. Page Number : 1 of 142  

TEL : 886-3-327-3456 Report Issued Date : Mar. 22, 2013 

FAX : 886-3-328-4978 Report Version : Rev. 01 

FCC ID : UZ7MC67ND    
 

 

 

  

 

FCC RF Test Report Report No. : FR320416B  

 

FCC RF Test Report 

APPLICANT : Motorola Solutions, Inc. 

EQUIPMENT : Enterprise Digital Assistant (EDA) 

BRAND NAME : MOTOROLA 

MODEL NAME : MC67ND 

FCC ID : UZ7MC67ND 

STANDARD : FCC Part 15 Subpart C §15.247 

CLASSIFICATION : (DTS) Digital Transmission System 
 

The product was received on Jan. 11, 2013 and completely tested on Feb. 20, 2013. We, 

SPORTON INTERNATIONAL INC., would like to declare that the tested sample has been 

evaluated in accordance with the procedures and shown the compliance with the applicable 

technical standards. 
 
 

The test results in this report apply exclusively to the tested model / sample. Without written 

approval of SPORTON INTERNATIONAL INC., the test report shall not be reproduced except 

in full. 

 

 

Reviewed by: 

   

 

 

Louis Wu / Manager   

Reviewed by: 

 

 

 

Jones Tsai / Manager   

SPORTON INTERNATIONAL INC. 
No. 52, Hwa Ya 1st Rd., Hwa Ya Technology Park, Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C. 

 



 

 SPORTON INTERNATIONAL INC. Page Number : 2 of 142  

TEL : 886-3-327-3456 Report Issued Date : Mar. 22, 2013 

FAX : 886-3-328-4978 Report Version : Rev. 01 

FCC ID : UZ7MC67ND    
 

 

 

  

 

FCC RF Test Report Report No. : FR320416B  

 

TABLE OF CONTENTS 
REVISION HISTORY .......................................................................................................................................... 3 

SUMMARY OF TEST RESULT ......................................................................................................................... 4 

1 GENERAL DESCRIPTION .......................................................................................................................... 5 

1.1 Applicant ............................................................................................................................................ 5 
1.2 Manufacturer ...................................................................................................................................... 5 
1.3 Feature of Equipment Under Test ..................................................................................................... 5 
1.4 Product Specification of Equipment Under Test ................................................................................ 6 
1.5 Testing Site ........................................................................................................................................ 6 
1.6 Applied Standards ............................................................................................................................. 7 

2 TEST CONFIGURATION OF EQUIPMENT UNDER TEST ........................................................................ 8 

2.1 Carrier Frequency Channel ............................................................................................................... 8 
2.2 RF Power ........................................................................................................................................... 9 
2.3 Average Conducted Output Power .................................................................................................. 11 
2.4 Test Mode ........................................................................................................................................ 13 
2.5 Connection Diagram of Test System ............................................................................................... 17 
2.6 Support Unit used in test configuration and system ........................................................................ 18 
2.7 Description of RF Function Operation Test Setup ........................................................................... 18 
2.8 Measurement Results Explanation Example ................................................................................... 19 

3 TEST RESULT ........................................................................................................................................... 20 

3.1 6dB and 99% Bandwidth Measurement .......................................................................................... 20 
3.2 Output Power Measurement ............................................................................................................ 41 
3.3 Power Spectral Density Measurement ............................................................................................ 46 
3.4 Conducted Band Edges and Spurious Emission Measurement ..................................................... 65 
3.5 Radiated Band Edges and Spurious Emission Measurement ........................................................ 86 
3.6 AC Conducted Emission Measurement......................................................................................... 136 
3.7 Antenna Requirements .................................................................................................................. 140 

4 LIST OF MEASURING EQUIPMENT ...................................................................................................... 141 

5 UNCERTAINTY OF EVALUATION ......................................................................................................... 142 

APPENDIX A. PHOTOGRAPHS OF EUT 

APPENDIX B. SETUP PHOTOGRAPHS 



 

 SPORTON INTERNATIONAL INC. Page Number : 3 of 142  

TEL : 886-3-327-3456 Report Issued Date : Mar. 22, 2013 

FAX : 886-3-328-4978 Report Version : Rev. 01 

FCC ID : UZ7MC67ND    
 

 

 

  

 

FCC RF Test Report Report No. : FR320416B  

 

REVISION HISTORY 

REPORT NO. VERSION DESCRIPTION ISSUED DATE 

FR320416B Rev. 01 Initial issue of report Mar. 22, 2013 

    

    

    

    

    

    

    

    

    

    

    

    

    

    





 

 SPORTON INTERNATIONAL INC. Page Number : 5 of 142  

TEL : 886-3-327-3456 Report Issued Date : Mar. 22, 2013 

FAX : 886-3-328-4978 Report Version : Rev. 01 

FCC ID : UZ7MC67ND    
 

 

 

  

 

FCC RF Test Report Report No. : FR320416B  

 

1 General Description 

1.1 Applicant 

Motorola Solutions, Inc. 

One Motorola Plaza, Holtsville, NY 11742-1300 USA 

 

1.2 Manufacturer 

Motorola Solutions, Inc. 

One Motorola Plaza, Holtsville, NY 11742-1300 USA 

 

1.3 Feature of Equipment Under Test 

Product Feature  
Equipment Enterprise Digital Assistant (EDA) 
Brand Name MOTOROLA 
Model Name MC67ND 
FCC ID UZ7MC67ND 

EUT supports Radios application 
CDMA/EV-DO/GSM/EGPRS/WCDMA/HSPA/ 
WLAN 11abgn (HT20)/Bluetooth 2.1 EDR 

HW Version EV 

SW Version 90.28.21 (RF Fusion Version : X_2.00.0.0.072R) 

FW Version 2.47 
EUT Stage Identical Prototype 

Remark: The above EUT's information was declared by manufacturer. Please refer to the specifications 

or user's manual for more detailed description. 
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1.4 Product Specification of Equipment Under Test 

Product Specification subjective to this standard 

Tx/Rx Channel Frequency Range 
802.11b/g/n : 2412 MHz ~ 2472 MHz 
802.11a/n: 5745~5825MHz 

Maximum Output Power to Antenna 

<2412 MHz ~ 2472 MHz> 
802.11b : 18.57 dBm (0.0719 W) 
802.11g : 23.17 dBm (0.2075 W) 
802.11n HT20 : 23.32 dBm (0.2148 W) 
<5745 MHz ~ 5825 MHz> 
802.11a : 21.26 dBm (0.1337 W) 
802.11n HT20 : 21.23 dBm (0.1327 W) 

99% Occupied Bandwidth 

<2412 MHz ~ 2472 MHz> 
802.11b : 14.15MHz 
802.11g : 17.90MHz 
802.11n HT20 : 18.95MHz 
<5745 MHz ~ 5825 MHz> 
802.11a : 17.70MHz 
802.11n HT20 : 18.85MHz 

Antenna Type 

802.11b/g/n : 
Fixed Intenal Antenna type (PIFA Antenna) with gain 1.91 
dBi 
802.11a/n : 
Fixed Intenal Antenna type (PIFA Antenna) with gain 3.34 
dBi 

Type of Modulation 
802.11b : DSSS (DBPSK / DQPSK / CCK) 
802.11a/g/n : OFDM (BPSK / QPSK / 16QAM / 64QAM) 

 

1.5 Testing Site 

Test Site SPORTON INTERNATIONAL INC. 

Test Site Location 

No. 52, Hwa Ya 1st Rd., Hwa Ya Technology Park, 

Kwei-Shan Hsiang, Tao Yuan Hsien, Taiwan, R.O.C. 

TEL: +886-3-3273456 / FAX: +886-3-3284978 

Test Site No. 
Sporton Site No. FCC/IC Registration No. 

TH02-HY CO05-HY 03CH07-HY 722060/4086B-1 

The test site complies with ANSI C63.4 2003 requirement. 
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2 Test Configuration of Equipment Under Test 

The EUT has been associated with peripherals pursuant to ANSI C63.10-2009 and configuration 

operated in a manner tended to maximize its emission characteristics in a typical application. 

Frequency range investigated: conducted emission (150 KHz to 30 MHz) and radiated emission (9 KHz 

to the 10th harmonic of the highest fundamental frequency or to 40 GHz, whichever is lower).  

 

The final configuration from all the combinations and the worst-case data rates were investigated 

by measuring the maximum power across all the data rates and modulation modes under section 2.2. 

 

Based on the worst configuration found above, the RF power setting is set individually to meet 

FCC compliance limit for the final conducted and radiated tests shown in section 2.3. 

 

2.1 Carrier Frequency Channel 

Frequency Band Channel 
Freq. 
(MHz) 

Channel 
Freq. 

 (MHz) 

2400-2483.5 MHz 

1 2412 8 2447 

2 2417 9 2452 

3 2422 10 2457 

4 2427 11 2462 

5 2432 12 2467 

6 2437 13 2472 

7 2442 - - 

 

Frequency Band Channel 
Freq. 
(MHz) 

Channel 
Freq. 

 (MHz) 

5725-5850 MHz 
Band 4 

149 5745 161 5805 

153 5765 165 5825 

157 5785   
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2.2 RF Power 

Preliminary tests were performed in different data rate as following table and the highest power data 

rates were chosen for full test in the following tables. Final Output Power equals to Measured Output 

Power adds the duty factor. 

 

The conducted power tables are as follows: 

Channel Frequency 

2.4GHz 802.11b RF Power (dBm) 

DSSS Data Rate 

1 Mbps 2 Mbps 5.5 Mbps 11 Mbps 
CH 01 2412 MHz 17.38 17.31 17.05 17.14 

CH 06 2437 MHz 18.57 18.51 18.15 18.11 

CH 11 2462 MHz 18.45 18.44 18.18 17.22 

CH 12 2467 MHz 11.61 11.58 11.23 11.37 

CH 13 2472 MHz 9.49 9.47 9.24 9.17 
 

Channel Frequency 

2.4GHz 802.11g RF Power (dBm) 

OFDM Data Rate 

6  
Mbps 

9  
Mbps 

12 
Mbps 

18 
Mbps 

24 
Mbps 

36 
Mbps 

48 
Mbps 

54 
Mbps 

CH 01 2412 MHz 22.51 22.48 22.45 22.47 22.42 22.43 22.46 22.36 

CH 06 2437 MHz 22.78 22.75 22.71 22.68 22.66 22.67 22.63 22.51 

CH 11 2462 MHz 23.17 23.02 22.95 22.93 22.96 22.96 23.02 22.89 

CH 12 2467 MHz 19.11 19.01 18.96 18.92 18.88 18.94 18.86 18.62 

CH 13 2472 MHz 12.34 12.29 12.26 12.27 12.24 12.21 12.15 12.01 
 

Channel Frequency 

2.4GHz 802.11n HT20 RF Power (dBm) 

OFDM Data Rate 

MCS0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7 

CH 01 2412 MHz 22.74 22.71 22.69 22.62 22.63 22.72 22.57 22.28 

CH 06 2437 MHz 23.32 23.24 23.23 22.93 23.03 22.95 22.78 22.64 

CH 11 2462 MHz 22.49 22.28 22.32 22.36 22.19 22.20 22.19 22.12 

CH 12 2467 MHz 18.79 18.74 18.61 18.56 18.59 18.57 18.54 18.41 

CH 13 2472 MHz 11.75 11.69 11.57 11.65 11.61 11.57 11.63 11.62 
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Channel Frequency 

5GHz 802.11a RF Power (dBm) 

OFDM Data Rate 

6  
Mbps 

9  
Mbps 

12 
Mbps 

18 
Mbps 

24 
Mbps 

36 
Mbps 

48 
Mbps 

54 
Mbps 

CH149 5745 MHz 21.17 21.12 21.09 21.02 21.06 21.14 20.89 20.84 

CH157 5785 MHz 21.26 21.24 21.15 21.08 21.22 21.19 20.92 20.91 

CH165 5825 MHz 21.17 21.15 21.10 21.11 21.02 21.05 20.84 20.75 

 

Channel Frequency 

5GHz 802.11n HT20 RF Power (dBm) 

OFDM Data Rate 

MCS0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7 

CH149 5745 MHz 21.19 21.12 21.08 21.12 21.05 21.06 21.12 21.05 

CH157 5785 MHz 21.21 21.16 21.15 21.14 21.14 21.15 21.12 21.02 

CH165 5825 MHz 21.23 21.11 21.14 21.10 21.20 21.12 21.08 21.01 

Remark: The EUT is programmed to transmit signals continuously for all testing. 

 

  



 

 SPORTON INTERNATIONAL INC. Page Number : 11 of 142  

TEL : 886-3-327-3456 Report Issued Date : Mar. 22, 2013 

FAX : 886-3-328-4978 Report Version : Rev. 01 

FCC ID : UZ7MC67ND    
 

 

 

  

 

FCC RF Test Report Report No. : FR320416B  

 

2.3 Average Conducted Output Power 

The conducted power tables are as follows: 

Channel Frequency 

2.4GHz 802.11b Average Power (dBm) 

DSSS Data Rate 

1 Mbps 2 Mbps 5.5 Mbps 11 Mbps 
CH 01 2412 MHz 15.21 15.15 15.18 15.20 

CH 06 2437 MHz 16.43 16.34 16.18 16.25 

CH 11 2462 MHz 16.31 16.29 16.27 16.27 

CH 12 2467 MHz 9.34 9.31 9.17 9.26 

CH 13 2472 MHz 6.99 6.87 6.90 6.80 
 

Channel Frequency 

2.4GHz 802.11g Average Power (dBm) 

OFDM Data Rate 

6 
Mbps 

9 
Mbps 

12 
Mbps 

18 
Mbps 

24 
Mbps 

36 
Mbps 

48 
Mbps 

54 
Mbps 

CH 01 2412 MHz 14.69 14.67 14.64 14.66 14.15 14.24 14.09 14.06 

CH 06 2437 MHz 16.43 16.36 16.09 16.34 14.80 14.50 13.58 13.66 

CH 11 2462 MHz 14.12 14.02 13.99 14.02 13.96 13.94 14.04 13.86 

CH 12 2467 MHz 8.31 8.22 8.20 8.18 8.08 8.04 8.16 8.10 

CH 13 2472 MHz 1.90 1.86 1.83 1.88 1.79 1.82 1.87 1.86 
 

Channel Frequency 

2.4GHz 802.11n HT20 Average Power (dBm) 

OFDM Data Rate 

MCS0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7 

CH 01 2412 MHz 14.86 14.69 14.67 14.31 14.23 13.73 13.73 13.00 

CH 06 2437 MHz 16.28 16.15 16.22 14.86 15.00 13.76 13.68 13.86 

CH 11 2462 MHz 13.00 12.94 12.99 12.78 12.90 12.93 12.91 12.82 

CH 12 2467 MHz 8.26 8.23 8.21 7.97 8.10 8.01 8.20 8.19 

CH 13 2472 MHz 1.59 1.58 1.56 1.56 1.52 1.58 1.41 1.39 
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Channel Frequency 

5GHz 802.11a Average Power (dBm) 

OFDM Data Rate 

6 
Mbps 

9 
Mbps 

12 
Mbps 

18 
Mbps 

24 
Mbps 

36 
Mbps 

48 
Mbps 

54 
Mbps 

CH149 5745 MHz 14.59 14.58 14.58 14.46 13.94 13.95 11.74 11.71 

CH157 5785 MHz 14.64 14.63 14.63 14.57 13.59 13.62 12.35 12.29 

CH165 5825 MHz 14.68 14.66 14.67 14.67 13.92 13.95 12.15 12.08 
 

Channel Frequency 

5GHz 802.11n HT20 Average Power (dBm) 

OFDM Data Rate 

MCS0 MCS1 MCS2 MCS3 MCS4 MCS5 MCS6 MCS7 

CH149 5745 MHz 15.29 15.22 15.16 15.21 15.24 15.21 15.20 15.30 

CH157 5785 MHz 15.31 15.27 15.24 15.26 15.27 15.30 15.24 15.27 

CH165 5825 MHz 15.44 15.34 15.14 15.33 15.29 15.21 15.21 15.33 
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2.4 Test Mode 

Final results of test modes, data rates and test channels are shown as following table. 

 

Definition of each configuration about keypad and Camera for EUT 

Keypads Cameras 

(1) Qwerty 

(2) Numeric 

(3) PIM 

(1) With camera 

(2) Without camera 

 

Preliminary test for Radiated Spurious Emissions and AC Conducted Emission: 

The preliminary test purpose is to find out the worst configuration among all components, and choose 

the worst configuration to perform final test demonstrated in compliance with FCC standard.  

 

MC67ND HW/SW design is the same as FCC ID UZ7MC67NA granted on 2012/07/25, except the 

WWAN module replacement (PH8-P module in MC67NA, and PXS8 module in MC67ND). Due to the 

similarity, MC67NA RF performance is representative (Sporton RF Report of FCC ID: UZ7MC67NA, 

Report No: FR221518-01B Rev.01, Date of available on FCC website: 2012/07/25 ) and is referenced in 

this report.  

 

Due to the similarity between MC67NA and MC67ND, the worst configuration is chosen according that 

found in MC67NA test report. 
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Pre-scanned tests, X, Y, Z in three orthogonal panels, were conducted to determine the final 

configuration from all possible combinations.  

The following tables are showing the test modes, and the worst cases (X plane for 2.4GHz and Z plane 

for 5GHz) are recorded in this report. 

 

Test Modes 

Radiated TCs 

No. Data Rate Modulation Mode Keypad Camera 

1 802.11b DSSS CH01_2412 MHz 1 1 

2 802.11b DSSS CH06_2437 MHz 1 1 

3 802.11b DSSS CH11_2462 MHz 1 1 

4 802.11b DSSS CH12_2467 MHz 1 1 

5 802.11b DSSS CH13_2472 MHz 1 1 

6 802.11g OFDM CH01_2412 MHz 1 1 

7 802.11g OFDM CH06_2437 MHz 1 1 

8 802.11g OFDM CH11_2462 MHz 1 1 

9 802.11g OFDM CH12_2467 MHz 1 1 

10 802.11g OFDM CH13_2472 MHz 1 1 

11 802.11n HT20 OFDM CH01_2412 MHz  1 1 

12 802.11n HT20 OFDM CH06_2437 MHz  1 1 

13 802.11n HT20 OFDM CH11_2462 MHz  1 1 

14 802.11n HT20 OFDM CH12_2467 MHz  1 1 

15 802.11n HT20 OFDM CH13_2472 MHz  1 1 

Remark: For radiated TCs, test was performed together with USB charging cable with AC power. 
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Test Modes 

Radiated TCs 

No. Data Rate Modulation Mode Keypad Camera 

16 802.11a OFDM CH149_5745 MHz 1 1 

17 802.11a OFDM CH157_5785 MHz 1 1 

18 802.11a OFDM CH165_5825 MHz 1 1 

19 802.11n HT20 OFDM CH149_5745 MHz  1 1 

20 802.11n HT20 OFDM CH157_5785 MHz  1 1 

21 802.11n HT20 OFDM CH165_5825 MHz  1 1 

Remark: For radiated TCs, test was performed together with USB charging cable with AC power. 

 

Test Modes 

Conducted TCs 

No. Data Rate Modulation Mode 

1 802.11b DSSS CH01_2412 MHz 

2 802.11b DSSS CH06_2437 MHz 

3 802.11b DSSS CH11_2462 MHz 

4 802.11g OFDM CH01_2412 MHz 

5 802.11g OFDM CH06_2437 MHz 

6 802.11g OFDM CH11_2462 MHz 

7 802.11n HT20 OFDM CH01_2412 MHz  

8 802.11n HT20 OFDM CH06_2437 MHz 

9 802.11n HT20 OFDM CH11_2462 MHz 

10 802.11a OFDM CH149_5745 MHz 

11 802.11a OFDM CH157_5785 MHz 

12 802.11a OFDM CH165_5825 MHz 

13 802.11n HT20 OFDM CH149_5745 MHz 

14 802.11n HT20 OFDM CH157_5785 MHz 

15 802.11n HT20 OFDM CH165_5825 MHz 
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2.5 Connection Diagram of Test System 

<WLAN Tx Mode> 

Adapter
120 Vac / 60 Hz

120 Vac / 60 Hz

EUT
(Adapter)

EUT

EUT
(USB Cable)

Adapter

120 Vac / 60 Hz

LCD MonitorNotebook

 

 

<AC Conducted Emission Mode> 

120 Vac / 60 Hz

Bluetooth
Earphone

LCD Monitor

iPod

Adapter

WLAN AP

120 Vac / 60 Hz

System Simulator

Adapter
120 Vac / 60 Hz

Notebook

EUT
(Adapter)

EUT
(USB Cable) EUT

GPS Station

Dipole Antenna

Dipole Antenna
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2.8 Measurement Results Explanation Example 

For all conducted test items:  

 

The offset level is set in the spectrum analyzer to compensate the RF cable loss and attenuator factor 

between EUT conducted output port and spectrum analyzer. With the offset compensation, the 

spectrum analyzer reading level is exactly the EUT RF output level. 

 

The spectrum analyzer offset is derived from RF cable loss and attenuator factor. 

Offset = RF cable loss + attenuator factor.  

Following shows an offset computation example with cable loss 4.2 dB and 10dB attenuator. 

 

Example :  

Offset(dB) = RF cable loss(dB) + attenuator factor(dB). 

= 4.2 + 10 = 14.2 (dB) 
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3 Test Result 

3.1 6dB and 99% Bandwidth Measurement 

3.1.1 Limit of 6dB and 99% Bandwidth 

The minimum 6 dB bandwidth shall be at least 500 KHz. 

 

3.1.2 Measuring Instruments 

See list of measuring instruments of this test report. 

 

3.1.3 Test Procedures 

1. The testing follows FCC KDB Publication No. 558074 DTS D01 Meas. Guidance v02. 

2. The RF output of EUT was connected to the spectrum analyzer by RF cable and attenuator. The 

path loss was compensated to the results for each measurement. 

3. Set to the maximum power setting and enable the EUT transmit continuously. 

4. Make the measurement with the spectrum analyzer's resolution bandwidth (RBW) = 100 kHz. 

Set the Video bandwidth (VBW) = 300 kHz. In order to make an accurate measurement. The 6 

dB bandwidth must be greater than 500 KHz. 

5. For 99% Bandwidth Measurement, the spectrum analyzer's resolution bandwidth (RBW) = 

1MHz and set the Video bandwidth (VBW) = 3MHz. 

6. Measure and record the results in the test report. 

 

3.1.4 Test Setup 
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3.1.7 Test Result of 6dB Bandwidth Plots 

6 dB Bandwidth Plot on 802.11b Channel 01 

 
 

6 dB Bandwidth Plot on 802.11b Channel 06 
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6 dB Bandwidth Plot on 802.11b Channel 11 

 
 

6 dB Bandwidth Plot on 802.11g Channel 01 
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6 dB Bandwidth Plot on 802.11g Channel 06 

 
 

6 dB Bandwidth Plot on 802.11g Channel 11 
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6 dB Bandwidth Plot on 2.4GHz 802.11n HT20 Channel 01  

 
 

6 dB Bandwidth Plot on 2.4GHz 802.11n HT20 Channel 06  
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6 dB Bandwidth Plot on 2.4GHz 802.11n HT20 Channel 11  

 
 

6 dB Bandwidth Plot on 802.11a Channel 149 
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6 dB Bandwidth Plot on 802.11a Channel 157 

 
 

6 dB Bandwidth Plot on 802.11a Channel 165  
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6 dB Bandwidth Plot on 5GHz 802.11n HT20 Channel 149 

 
 

6 dB Bandwidth Plot on 5GHz 802.11n HT20 Channel 157 
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6 dB Bandwidth Plot on 5GHz 802.11n HT20 Channel 165  
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3.1.8 Test Result of 99% Bandwidth Plots 

99% Occupied Bandwidth Plot on 802.11b Channel 01 

 
 

99% Occupied Bandwidth Plot on 802.11b Channel 06 
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99% Occupied Bandwidth Plot on 802.11b Channel 11 

 
 

99% Occupied Bandwidth Plot on 802.11g Channel 01 
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99% Occupied Bandwidth Plot on 802.11g Channel 06 

 
 

99% Occupied Bandwidth Plot on 802.11g Channel 11 
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99% Occupied Bandwidth Plot on 2.4GHz 802.11n HT20 Channel 01  

 
 

99% Occupied Bandwidth Plot on 2.4GHz 802.11n HT20 Channel 06  
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