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TEST REPORT 
 

Applicant : Shandong Mingwah Aohan Smart Tech Co., Ltd. 

Manufacturer : Jinan H-RFID Information Technology Co., Ltd. 

EUT : UHF RFID Reader and Writer 

Model No. : MS-9601H, MS-9801H, MS-9211H, MS-9814H 

Serial No. : N/A 

Rating : DC 9V/3A 

Trade Mark : N.A. 

 
Measurement Procedure Used: 
FCC Part15 Subpart C, Paragraph 15.247: 2010 
 
The device described above is tested by Anbotek Compliance Laboratory Limited to 
determine the maximum emission levels emanating from the device and the severe levels of 
the device can endure and its performance criterion. The measurement results are contained 
in this test report and Anbotek Compliance Laboratory Limited is assumed full of 
responsibility for the accuracy and completeness of these measurements. Also, this report 
shows that the EUT (Equipment Under Test) is technically compliant with the FCC Part 15 
Subpart C requirements. 
 
This report applies to above tested sample only and shall not be reproduced in part without 
written approval of Anbotek Compliance Laboratory Limited 
 
Date of Test :     Nov. 15 , 2012~Mar. 20 , 2013  
  

 

 

Prepared by :   
 (Tested Engineer / Rock Zeng )  
        

  

 

Reviewer  :   
 (Project Manager / Andy Chen )  
 

 

 

Approved & Authorized Signer :   
 (Manager / Tom Chen)  
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1.  GENERAL INFORMATION 

1.1.  Description of Device (EUT) 

 
EUT : UHF RFID Reader and Writer 

 
Model Number : MS-9601H, MS-9801H, MS-9211H, MS-9814H 

(Note: All the samples are the same except the model number & 
Colour&Size, so we prepare “MS-9601H” for EMC test only.) 

 
Test Power Supply : DC 9V/3A 

 

Type of 

Modulation 

 ASK  

 

Frequency Band   902.5-927.5 MHz  

Channel Spacing   0.5 MHz  

Rated Power   0-20.88dBm  

Antenna Type   Build-in 7dBi circularly polarized antenna 

Applicant : Shandong Mingwah Aohan Smart Tech Co., Ltd. 

Address : 3-1005-1, Yinhe Building, 2008 Xinluo St., High-Tech District, 

Jinan, Shandong, China 
Manufacturer : Jinan H-RFID Information Technology Co., Ltd. 

Address 
 

: Room 114, 2269 Kaltuo Road, High-Tech District, Jinan, Shandong, 
China 

   
 
Date of receiver 

 
: 

 
Nov. 15 , 2012 

Date of Test : Nov. 15 , 2012~Mar. 20, 2013 
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1.2. Auxiliary Equipment Used during Test 

NOTEBOOK  Manufacture: DELL 
   
   
Network Cable : Non-Shielded, 1.5m 
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1.3.  Description of Test Facility 

The test facility is recognized, certified, or accredited by the following organizations:  
 
CNAS - LAB Code: L3503 
Anbotek Compliance Laboratory Limited., Laboratory has been assessed and in compliance 
with CNAS/CL01: 2006 accreditation criteria for testing laboratories (identical to ISO/IEC 
17025:2005 General Requirements) for the Competence of Testing Laboratories. 
 
FCC-Registration No.: 752021 
Anbotek Compliance Laboratory Limited, EMC Laboratory has been registed and 
fully described in a report filed with the (FCC) Federal Communications Commission. 
The acceptance letter from the FCC is maintained in our files. Registration 752021, 
August 20, 2010. 
 
IC-Registration No.: 8058A-1 
Anbotek Compliance Laboratory Limited., EMC Laboratory has been registered and 
fully described in a report filed with the (IC) Industry Canada. The acceptance letter 
from the IC is maintained in our files. Registration 8058A, August 30, 2010. 
 
Test Location 
All Emissions tests were performed at 
Anbotek Compliance Laboratory Limited. at 1/F, 1 /Building, SEC Industrial Park, 
No.4 Qianhai Road, Nanshan District, Shenzhen, 518054, China 
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1.4.  Measurement Uncertainty 

Radiation Uncertainty : Ur = 4.3dB 
   

Conduction Uncertainty : Uc = 3.4dB 
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2. ANTENNA REQUIREMENT 

   Applicable Standard 

 
 
Antenna Connector Construction 
 
The EUT have a antenna, is a Build-in antenna The gain is 7dBi, Which in accordance to section 15.203, 
please refer to the internal photos. 
 
According with FCC 15.247(b)(4),the conducted out put power at antenna limits should be reduced  
 1 dB,o the Limit is 29dB. 
 
Result: Compliance 
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3.  TEST METHODOLOGY 

The tests documented in this report were performed in accordance with ANSI C63.4: 2003 and FCC Part 15, 
Paragraph 15.247 

3.1. Summary of Test Results 

The EUT has been tested according to the following specifications: 
Standard Test Type Result Notes 

FCC Part 15, Paragraph 15.107, 15.207 Conducted Emission Test PASS Complies 
FCC Part 15, Paragraph 15.205, 15.209 Radiation Emission Test PASS Complies 

FCC Part 15, Paragraph 15.247(b) Peak Output Power PASS Complies 
FCC Part 15, Paragraph 15.247(a) 20dB Bandwidth PASS Complies 
FCC Part 15, Paragraph 15.247(a) Dwell time PASS Complies 
FCC Part 15, Paragraph 15.247(a) Quantity of Hopping channel Test PASS Complies 

FCC Part 15, Paragraph 15.247(a) Channel Separation PASS Complies 
FCC Part 15, Paragraph 15.247(d) Bandedge PASS Complies 
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3.2. Description of Test Channels 

 

 
 



                                                              Page 11 of 42 
FCC ID:RVAMS-9601H 

Anbotek Compliance Laboratory Limited Report No. 201211812F 

4. Conducted Emission Test 

4.1. Block Diagram of Test Setup 

    4.1.1. Block diagram of connection between the EUT and simulators 

 
 
 
 
    

 
(EUT: UHF RFID Reader and Writer) 

4.2. Power Line Conducted Emission Measurement Limits (15.207) 

Limits dB(V) Frequency 

MHz Quasi-peak Level Average Level 

0.15 ~ 0.50 66 ~ 56* 56 ~ 46* 
0.50 ~ 5.00 56 46 
5.00 ~ 30.00 60 50 

 
Notes: 1. *Decreasing linearly with logarithm of frequency. 

2. The lower limit shall apply at the transition frequencies. 

4.3. Configuration of EUT on Measurement 

The following equipments are installed on Power Line Conducted Emission Measurement to meet 
the commission requirement and operating regulations in a manner which tends to maximize its 
emission characteristics in a normal application. 

 
EUT : UHF RFID Reader and Writer 
Model Number : MS-9601H 
Applicant  : Shandong Mingwah Aohan Smart Tech Co., Ltd. 

4.4. Operating Condition of EUT 

4.4.1. Setup the EUT and simulator as shown as Section 4.1. 

4.4.2. Turn on the power of all equipment. 

4.4.3. Let the EUT work in test mode (ON) and measure it. 

L.I.S.N 

Test Receiver 

AC mains Adapter EUT Notebook 
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4.5. Test Procedure 

The EUT system is connected to the power mains through a line impedance stabilization network 
(L.I.S.N.). This provides a 50ohm coupling impedance for the EUT system.  Please refer the 
block diagram of the test setup and photographs. Both sides of AC line are checked to find out the 
maximum conducted emission. In order to find the maximum emission levels, the relative 
positions of equipment and all of the interface cables shall be changed according to FCC ANSI 
C63.4-2003 on Conducted Emission Measurement. 
 
The bandwidth of test receiver (ESCI) set at 9KHz. 
 
The frequency range from 150KHz to 30MHz is checked. 
 
The test results are reported on Section 4.6.  

4.6.Test equipment 

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1.  EMI Receiver Rohde & Schwarz ESCI 100627 May. 12, 2012 1 Year 
2.  LISN SchwarzBeck NSLK 8126 8126377 May 19, 2012 1 Year 
3.  RF Switching Unit Compliance 

Direction 
RSU-M2 38303 

May 19, 2012 1 Year 

4.  EMI Test 
Software 
ES-K1 

Rohde & Schwarz N/A N/A N/A N/A 

Conduction Uncertainty : Uc = 3.4dB 
 

4.7. Power Line Conducted Emission Measurement Results 

PASS. 
 
The frequency range from 150KHz to 30 MHz is investigated.   
 
Please refer the following pages. 
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CONDUCTED EMISSION TEST DATA  
 

EUT: UHF RFID Reader and Writer  M/N:MS-9601H 
Operating Condition: Charging with Adapter 
Test Site: 1# Shielded Room 
Operator: Andy Chen 
Test Specification: DC 9V Via Adapter 
Comment: Live Line 
 Tem:25℃ Hum:50% 
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CONDUCTED EMISSION TEST DATA  
 

EUT: UHF RFID Reader and Writer  M/N:MS-9601H 
Operating Condition: Charging with Adapter 
Test Site: 1# Shielded Room 
Operator: Andy Chen 
Test Specification: DC 9V Via Adapter 
Comment: Neutral Line 
 Tem:25℃ Hum:50% 
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5. §15.205, §15.209, §15.247- RADIATED EMISSION  

5.1 Standard Applicable  

       Fcc Part 15C Section 15.205&15.209&15.247(d) 
    
   5.2 Test Method 
      ANSI C63.4: 2003 
   
   5.3 Test Frequency 
      30MHz~25GHz 
 
 
   5.4Test Equipment 

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1.  EMI Test Receiver Rohde & Schwarz ESCI 100627 Nov. 12, 2012 1 Year 
2.  Trilog Broadband 

Antenna 
Schwarzbeck VULB9163 VULB 

9163-289 
May 17, 2012 

1 Year 

3.  Pre-amplifier Compliance 
Direction 

PAP-0203 22008 
May 19, 2012 1 Year 

4.  Horn Antenna Electro-Metrics EM-6961 103314 May 19, 2012 1 Year 
5.  RF Switching Unit Compliance 

Direction 
RSU-M2 38303 

Apr. 07, 2012 1 Year 

6.  EMI Test 
Software 
EZ-EMC 

SHURPLE N/A N/A N/A N/A 

Radiation Uncertainty : Ur = 4.3dB 
 

 

5.5  EUT Setup  

Bellow 1G 
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Above 1G 

 

5.6 Test Procedure  

1. The EUT was placed on the top of a rotating table 0.8 meters above the ground at a 3 meter 
semi-anechoic chamber. The table was rotated 360 degrees to determine the position of the highest 
radiation.  
 
2. The EUT was set 3 meters away from the interference-receiving antenna, which was mounted on the top 
of a variable-height antenna tower.  
3. The antenna is a broadband antenna, and its height is varied from one meter to four meters above the 
ground to determine the maximum value of the field strength. Both horizontal and vertical polarizations of 
the antenna are set to make the measurement.  
 
4. For each suspected emission, the EUT was arranged to its worst case and then the antenna was tuned to 
heights from 1 meter to 4 meters and the rotatable table was turned from 0 degrees to 360 degrees to find 
the maximum reading.  
 
5. The test-receiver system was set to Peak Detect Function and Specified Bandwidth with Maximum Hold 
Mode.  
 
6. If the emission level of the EUT in peak mode was 10 dB lower than the limit specified, then testing 
could be stopped and the peak values of the EUT would be reported. Otherwise the emissions that did not 
have 10 dB margin would be re-tested one by one using the quasi-peak method or average method as 
specified and then reported in Data sheet peak mode and QP mode.  
 
 

5.7 Test Receiver setup 
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5.8 Test Limit 

  
 
 

5.9 Test data&result 

30M-1G 

 
 
Above 1G low Channel Peak 
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Above 1G low Channel Average 

 
 
 
Above 1G Middle Channel Peak 

 
 
 
 
Above 1G Middle Channel Average 
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Above 1G High Channel Peak 

 
 
Above 1G High Channel Average 
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 6. MAXIMUM PEAK OUTPUT POWER TEST 

a. Test requirement 
   
b. FCC 15C Part 15C Section 15.247(b)(2)  ANSI C63.4: 2003 

 
c. Configuration of Measurement 

 

 
d. Test Limit 
    30 dBm 

 
e. Test Equipment 

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1. EMI Test Receiver 

 
Rohde & 
Schwarz 

ESCI 100627 Apr. 25, 2012 1 Year 

 
f. Test Results  

Pass 
 
g. Test Data 

 
Maximum transmit power  Limit Result 

Channel 
Frequency 

(MHz) (dBm) (dBm)  
Low     902.5 19.73 Pass 
Mid      915.0 20.52 Pass 
High     927.5 20.88 

 
29 

Pass 
Note: the data was tested in conducted mode. 
     The antenna gain is 7dBi, so the limit should be reduce 1 dBi,So the Limit should be 29dBm. 

h. Test Plot 
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 Test Mode: Low Channel 

       
  Test Mode: Mid Channel 
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  Test Mode: High Channel 
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7. 20DB OCCUPY BANDWITH 

    a.Test requirement 
    FCC 15C Part 15C Section 15.247(a)(1) 
 

    b.Configuration of Measurement 
 

 
c.Test Limit 
    N/A 

 
i. Test Equipment 

Item Equipment Manufacturer Model No. Serial No. Last Cal. Cal. Interval
1. EMI Test Receiver Rohde & 

Schwarz 
ESCI 100627 Apr. 25, 2012 1 Year 

 
d.Test Results  

Pass 
 
e.Test Data 

 
     20dB Bandwith  

Channel 
Frequency 

(MHz) (kHZ) 
Low      902.5 126.6 
Mid       915.0 124.8 
High      927.5 123.6 

 
 

j.  Test Plot 
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    Low Channel 

 
Middle Channel 
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High Channel 
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8.DWELL TIME 

a.Test Requiremet 
           FCC 15C Section 15.247 (a)(1)(i) 
           For frequency hoppying systems operating in the 902-928MHz band, if the 20 dB bandwith of 

the hopping channel is less than 250kHz,the system shall use at least 50 hopping frequencies 
and the average time of cupancy on any frequency shall not be greater than0.4seconds with in 
a 20 second period.  

 
b.Method 

ANSI C63.4: 2003 
 

c.Test Setup 
 

 
d.Test Result 

  
Passed see the following plots 
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Low channel 

 
Middle Channel 
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High Channel 
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9.HOPPING CHANNEL NUMBER 

a.Test Requiremet 
             FCC 15C Section 15.247 (a)(1)(i) 
 

b.Method 
 ANSI C63.4: 2003 

 
c.Test Setup 

 

 
e.Test Limit 
  At least 50 Channels 

  
f.Test result 

 

 
              The test plot see the following plot: 
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10.CHANNEL SEPARATION TEST 

a.Test Requiremet 
            Frequency hopping systems shall have hopping channel carrier frequency separated by a 

minim of 25 kHz,or the 20dB Bandwith of the hopping channel, whichever is greter.   
 

b.Method 
ANSI C63.4: 2003 

 
c.Test Setup 

 

 
d.Test Procedure 

            Set the EUT in the operating mode ,radio spectrum bandwidch was set at 10kHz,maxhold 
the channel. 

            Set the adjacent channel of the EUT maxhold another trace. 
            Measure the channel separation 
   
  

e.Test result 
            

Channel Channe Frequency 
（MHz） 

Channe Separation
（KHz） 

Limit 
（KHz） 

Result 

Low      902.75 
Adjacent  903.0 

502 126.6 

Middle    915.25 
Adjacent  915.5 

502 124.8 

High     927.25 
Adjacent  927.0 

502 123.6 

 
 
PASS 

 
 

 
              The test plot see the following plot: 
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 Low channel 

 
Middle Channel 
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       High Channel 
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11.BAND EDGES MEASUREMENT 

a. Limit 

 
b. Test Procedure 

       
 
 

c. Test Setup 

 
d. Test Results 

Pass  
e. Test Plots 

Frequency 
（MHz） 

Delta Peak To Band Emission 
（dBc） 

≥Limit 
（dBc） 

902 47.78 20 
928 49.09 20 
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     Left side 

    
Right side 

 


