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MEASUREMENT REPORT 
FCC Part 15B – Unintentional Radiators 

 
 

 
§ 2.1033 General Information 

 APPLICANT: Samsung Electronics, Co. Ltd. 

 APPLICANT ADDRESS: 129, Samsung-ro, Maetan dong, 

  Yeongtong-gu, Suwon-si 

 TEST SITE: PCTEST ENGINEERING LABORATORY, INC. 

 TEST SITE ADDRESS: 7185 Oakland Mills Road, Columbia, MD 21046 USA 

 FCC RULE PART(S): FCC Part 15 Subpart B 

 FCC ID: A3LSMT805M 

 Test Device Serial No.: 1MAY-11   Production   Pre-Production    Engineering    

 FCC CLASSIFICATION:           Part 15 Class B Computing Device/Personal Computer (JBC)  

 DATE(S) OF TEST: 5/2-5/30/2014 

 
Test Methodology 
Both conducted and radiated measurements were taken using the methods and procedures described in  
ANSI C63.4-2009. Radiated testing was performed at an antenna-to-EUT distance of 3 meters.
 
Test Facility / NVLAP Accreditation 
Conducted and radiated tests were performed at PCTEST Engineering Lab in Columbia, MD 21046, 
U.S.A. 

 PCTEST faci lity is an F CC re gistered (P CTEST Reg. No. 1 59966) te st facility with t he site 
description report on file  and has met all the requirements specified in S ection 2.948 of  the FCC 
Rules and Industry Canada (2451B-1). 

 PCTEST Lab is accredited by U.S. National Institute of Standards and Technology (NIST) under the 
National Volu ntary Lab oratory Accredita tion Prog ram (NVLAP ) in EMC, Tele communication, and  
FCC fo r satisfacto ry com pliance with criteria e stablished in Title 15, Part 2 85 Co de of Federal 
Regulations. (NVLAP Lab code: 100431-0). 

 PCTEST Lab is a recogni zed U.S. Conformity Assessment Body (CAB) in E MC and R&TTE (n.b. 
0982) under the U.S.-EU Mutual Recognition Agreement (MRA). 

 PCTEST TCB is a Telecommuni cation Certification Body (TCB) accredited to ISO/IEC Guide 65 by 
the American National Standards Institute (ANSI) in all scopes of FCC Rules and Industry Canada 
Standards (RSS). 

 PCTEST faci lity is an IC regi stered (2 451B-1) test laboratory wit h the site de scription o n file at 
Industry Canada. 
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1 . 0  I N T R O D U C T I O N  

1.1 Scope 
 
Measurement and dete rmination of ele ctromagnetic emission s (EMC) of radio freque ncy devices in cluding 
intentional and/or unintentional radiators for compliance with the technical rules and regulations of the Federal 
Communications Commission and the Industry Canada Certification and Engineering Bureau. 
 
1.2 PCTEST Test Location 
The map below shows the location of the PCTEST LABORATORY, its p roximity to the FCC Laboratory, the 
Columbia vicinity, the Baltimore-Washington Internt’l (BWI) airport, the city of B altimore and the Washington, 
DC area. (See Figure 1-1). 
 
These measurem ent test s we re conducted at the PCTEST Engineering Laboratory, Inc. facility locat ed at 
7185 Oakland Mills Road, Columbia, MD 21046. The site coordinates are 39o 10’23” N latitude and 76o 49’50” 
W longitude. The facility is 0.4 mile s North of the F CC laboratory, and the ambient signal and ambient signal 
strength are approximately equal to those of the FCC laboratory. The detailed description of the measurement 
facility wa s f ound to b e i n complia nce with th e req uirements of § 2.94 8 a ccording to A NSI C63.4 -2009 on  
February 15, 2012. 

 
Figure 1-1.  Map of the Greater Baltimore and Metropolitan Washington, D.C. area
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2 . 0  P R O D U C T  I N F O R M A T I O N  

 
2.1 Equipment Description  

 
The Equipment Under Test (EUT) i s the Samsung Portable Tablet FCC ID: A3LSMT805M. The test data 
contained in this report pertains only to the emissions due to the digital circuitry of the EUT. 

 
2.2 Device Capabilities 
 
This device contains the following capabilities: 
 
850/1900 GSM/GPRS/EDGE, 850/1900 WCDMA, Band 17 (5, 10MHz BW), 5  (1.4, 3, 5, 10MHz BW), 4  (1.4, 
3, 5, 10, 15, 20MHz BW), 2 (1.4, 3, 5, 10, 15, 20MHz BW) LTE, 8 02.11a/b/g/n/ac WLAN, 802.11a/n/ac UNII, 
Bluetooth (1x, EDR, LE), ANT+ 
 
2.3 Test Configuration 
 
The Sam sung Portabl e T ablet F CC I D: A3LSMT 805M was tested with a la ptop PC connected via USB 
interface port. Since the EUT is a p eripheral device, the host PC was populated with another USB device and 
an additional peripheral device with a non-USB interface, as shown in Table 7-2, thus satisfying the minimum 
system requirement of two different I/O interfaces. Al l equipment is placed on the test table top and a rranged 
in a typi cal configuration in a ccordance with A NSI C63.4 -2009 and  ma nipulated to  ob tain worst case 
emissions. 
 
For more information please see Section 7.0 for test data. 
 
2.4 EMI Suppression Device(s)/Modifications 

 
No EMI suppression device(s) were added and no modifications were made during testing. 

 
2.5 Labeling Requirements 
 
Per 15.19; Docket 95-19 
 
The label shall be permanently affixed at a conspicuous location on the device; instruction manual or pamphlet 
supplied to the user and be readily visible to the purchaser at the time of purchase.  However, when the device 
is so small wherei n placement of the label with spe cified statement is not pra ctical, only the trade nam e and 
FCC ID must be displayed on the device per Section 15.19(a)(5). 
 
Please see attachment for FCC ID label and label location. 
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3 . 0  D E S C R I P T I O N  O F  T E S T  

3.1 Evaluation Procedure 
  
The measurement procedure described in the Ame rican Nationa l Standard fo r Methods of  Measurement of  
Radio-Noise Emission from Low-Voltage Electrical and Electronic Equipment in the Range of 9kHz to 40GHz 
(ANSI C63.4-2009) was used in the measurement of the Samsung Portable Tablet FCC ID: A3LSMT805M. 
 
Note: 
 
This tablet device does not contain the minimum number of ports required for a personal computer testing per 
ANSI C63.4-2009, but the  EUT i s attached to a  computer through its only available port, whi ch represents 
worst case emission. All other aspects of ANSI C63.4-2009 testing requirements were maintained.  
 
3.2 AC Line Conducted Emissions 
 
The line -conducted facilit y is locate d insid e a 10 'x16'x9' shiel ded e nclosure. The shiel ded e nclosure is 
manufactured by ETS Lindgre n RF E nclosures. The sh ielding effectiveness of the shi elded room i s in  
accordance with MIL-Std-285 or NSA 65-5. A 1m x 1.5m  wooden table 80cm high is pla ced 40cm away from 
the vertical wall and 80 cm away from th e sidewall of the shield ed room. Two 10 kHz-30MHz, 50/50H Line-
Impedance S tabilization Networks (LISNs) a re bo nded to  the shielded room  floor . Po wer to the LISNs i s 
filtered by external hi gh-current high-insertion loss power line filters. The external power line  filter is an ETS 
Lindgren Model LPRX-4X30 (100dB Attenuation, 14kHz-18GHz) and the two EMI/RFI filters are ETS Lindgren 
Model LRW-2030-S1 (100dB Minimum Insertion Loss, 14kHz – 10GHz). These filters attenuate ambient signal 
noise from entering the measurement lines. These filters are also bonded to the shielded enclosure. 
 
The EUT is powered from one LISN and the support equipment is powered from the second LISN. If the EUT  
is a DC-powered device, power will be derived from the source power supply it normally will be powered from 
and this supply line(s) wil l be con nected to the se cond LISN. All interco nnecting cables more than 1 m eter 
were shortened to a 1 m eter length by non-inductive bundling (serpentine fashion) and draped over the back 
edge of the t est table. All  cabl es were  at lea st 40cm above th e hori zontal referen ce gro undplane. Po wer 
cables for support equipment were routed down to the se cond LISN while en suring that tha t cables were not 
draped over the second LISN. 
 
Sufficient time for the EUT , support equipment, and test equipment was allowed in order for them to wa rm up 
to their norm al operating condition. The RF outp ut of the LISN wa s connected to the sp ectrum analyzer and 
exploratory measurements were m ade to determin e the frequencies producing the maximu m emission f rom 
the EUT. The spectrum was scanned from 150kHz to 30MHz with a spectrum analyzer. The detector function 
was set to p eak mode for explorato ry measurements while the b andwidth of the analy zer was set to 1 0kHz. 
The EUT, su pport equipment, and inte rconnecting cables were arranged and manipulated to maximize e ach 
emission. Each emission was also ma ximized by varying: po wer lines,  the mode of operat ion or re solution, 
clock or data exchange speed, scrolling H pattern to the EUT and/or support equipment whichever determined 
the wo rst-case emi ssion. Once th e worst case emissions h ave been id entified, the one EUT cable 
configuration/arrangement and m ode of ope ration t hat prod uced the se emissio ns is u sed for fina l 
measurements on the same test site. T he analyzer is set to CISPR qu asi-peak and average detectors with a 
9kHz resolution bandwidth for final measurements. 
 
Line conducted emissions test results are shown in Section 7.4. Automated test software was used to perform 
the AC line conducted emissi ons test ing. Automated measurement software ut ilized i s Rohde & Schwarz 
EMC32, Version 8.51.0. 
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3.3 Radiated Emissions 
 
The radiated test facilities consisted of an indoor 3 meter semi-anechoic chamber used for final measurements 
and explo ratory mea surements, wh en nece ssary. The measurement area is co ntained within the semi -
anechoic chamber which is shielded from any ambient interference. The test site inside the chamber is a 6m x 
5.2m elliptical, obstruction-free area in accordance with Clause 5, Figure 5.7 of  ANSI C63.4-2009. For 
measurements above 1GHz absorbers are arranged on the floor between the turn table and the antenna mast 
in such a way so as to m aximize the reduction of re flections. For measurements below 1GHz, the absorbers 
are remove d. An ETS Lindgren Mo del 2188 raised turn table is used for radiated m easurement. It is a  
continuously rotatable, remote-controlled, metallic turntable and 2 meters (6.56 ft.) in diameter. The turn table 
is flush with  the raise d floor of the chamber in order to maintain i ts function as a groun d plane. A 78 cm high 
PVC support structure is placed on top of the turntab le. A ¾” (~1.9cm) sheet of high d ensity polyethylene is 
used as the table top and is placed on top of the PVC supports to bring the total height of the table to 80cm.   
 
For all me asurements, the spectrum was scanned through all EUT azi muths and from 1  to 4 meter receiv e 
antenna heig ht using a b roadband ant enna fro m 3 0MHz up to the uppe r fre quency sh own in 15.33(b)(1) 
depending on the highest frequency generated or used in the device or on which the device operates or tunes. 
For frequencies above 1GHz, linearly polarized double ridge horn antennas were used. For frequencies below 
30MHz, a  cal ibrated loo p antenna was used. When expl oratory measurements were necessary, they were 
performed at 1 meter test distance inside the semi-anechoic chamber using broadband antennas, broadband 
amplifiers, a nd sp ectrum analyze rs to determi ne the freque ncies and m odes p roducing the maximum 
emissions. Sufficient time for the EUT, sup port equipment, and test equipm ent was allowed in orde r for them 
to warm u p to their no rmal operating condition. The  test set-up was placed on top of the 0.8 meter hig h, 1 x 
1.5 meter table. The EUT, support equipment, and interconnecting cables were arranged and manipulated to 
maximize each emission. Appropriate precaution was taken to ensure that all emissions from the EUT were 
maximized and investigated. The system configuration, clock speed, mode of operation or video resolution, if 
applicable, turntable azimuth, and receive antenna height was noted for each frequency found. 
 
Final measurements were made in the semi -anechoic chamber using calibrated, linearly polarized broadband 
and horn antennas. The test setu p was configured to the setup that produced the worst ca se emissions. The 
spectrum analyzer was set to inve stigate all f requencies required for te sting to compare the highest radiated 
disturbances with respect to  the specified limits . The turntable containing the EUT was ro tated th rough 360 
degrees and the height of the receive antenna was varied 1 to 4 meters and stopped at the azimuth and height 
producing th e maximum emission. Ea ch emi ssion was maximized by varying: the mode  of operation  or 
resolution, clock or data rate, scrollin g H patte rn to the EUT a nd/or support equipment, a nd chan ging the 
polarity of the re ceive antenn a, whichever pro duced the worst-case e missions. To  re cord t he f inal 
measurements, the a nalyzer detector function was set to CISPR quasi-peak mode and the bandwidth of the 
spectrum analyzer was set to 120kHz for frequencies below 1GHz or 1MHz for frequencies above 1GHz. For 
average mea surements a bove 1G Hz, the analyzer was set to p eak d etector with a re duced VB W se tting  
(RBW = 1MHz, VBW = 10Hz).  
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4 . 0  S A M P L E  C A L C U L A T I O N S  

4.1 Conducted Emission Measurement Sample Calculation 
 
 @ 20.3 MHz  
 
  Class B limit    =  60.0 dBV (Quasi-peak limit) 

  Reading    =  - 57.8 dBm (calibrated quasi-peak level) 

  Convert to dBV  =  - 57.8 + 107  =  49.2 dBV 

 

  Margin    =  49.2  -  60.0  =  - 10.8 dB 

     =  10.8  dB below limit 

 

4.2 Radiated Emission Measurement Sample Calculation 
 

@ 66.7 MHz  

  Class B limit     =  100 V/m  =  40.0 dBV/m 

  Reading     =  - 76.0 dBm (calibrated level) 

  Convert to dBV  =  - 76.0 + 107 =  31.0 dBV 

  Antenna Factor + Cable Loss  =  5.8 dB/m 

     Total =  36.8 dBV/m 

 

  Margin      =  36.8  -  40.0 =  - 3.2 dB 

      =  3.2  dB below limit  

 

 

 

  Note: 

 

Level [dBV]  =   20 log 10 (Level [V/m]) 

  Level [dBV]  =   Level [dBm] + 107 
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5 . 0  T E S T  E Q U I P M E N T  C A L I B R A T I O N  D A T A  

Test Equipment Calibration is traceable to the National Institute of Standards and Technology (NIST).   
 

Manufacturer Model Description Cal Date Cal Interval Cal Due Serial Number 

‐  RE1  Radiated Emissions Cable Set (UHF/EHF)  3/25/2014 Annual  3/25/2015 N/A 

Agilent  8447D  Broadband Amplifier  5/31/2013 Annual  5/31/2014 1937A03348 

Com‐Power  AL‐130  9kHz ‐ 30MHz Loop Antenna  6/26/2013 Annual  6/26/2014 121034

Rohde & Schwarz  ESU26  EMI Test Receiver (26.5GHz)  1/27/2014 Annual  1/27/2015 100342

Solar Electronics  8012‐50‐R‐24‐BNC  Line Impedance Stabilization Network  6/20/2013 Biennial  6/20/2015 310233

Sunol  JB5  Bi‐Log Antenna (30M ‐ 5GHz)  1/28/2014 Biennial  1/28/2016 A051107   
Table 5-1. Annual Test Equipment Calibration Schedule 
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6 . 0  E N V I R O N M E N T A L  C O N D I T I O N S  

 
The temperature is controlled within range of 15oC to 35oC.              

The relative humidity is controlled within range of 10% to 75%.                         

The atmospheric pressure is controlled within the range 86-106kPa (860-1060mbar). 
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7 . 0  T E S T  D A T A  

7.1 Summary 
 
 

Test Date(s): 5/2-5/30/2014 

Test Engineer: Manoutra Nayeck 

 
 
 

FCC Part 15 Section Description Result 

15.107 Con ducted Emissions PASS 

15.109 Radiated Emissions PASS  

Table 7-1. Summary of Test Results 
 
 
7.2 Test Support Equipment 
 
1 Model: N/A S/N: N/A 

1m S hielded USB Cable 

2 Dell Notebook PC #1 Model: Vostro 3555 (DoC) A/N: PCT80759
Model: PA-1600-06D2 S/ N: CN-0928G4-71615-1CE-3447-A01 
0.85m Unshielded AC power cord 
1.80m 

3 Dynex USB PC Camera Model: DX-WC101 (DoC) S/N: 122D05AC 
2.07m S hielded USB Cable 

4 Insignia 19" LCD Monitor Model: NS-L19Q-A (DoC) S/N: V1297JA025798
1.92m Unshielded AC power cord 

5 Model: AWM E204573 STYLE 20276 S/N: N/A 
1.90m S hielded Cable 

Samsung Data Link Cable 

Unshielded DC power cord 
with ferrite bead on notebook 
end  

Sony HDMI Cable 

 
Table 7-2. Test Support Equipment Used 

 
Note:  See test setup photographs for actual system test setup. 
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7.3 Radiated Measurement Data 
§15.109; RSS-Gen (6(a)) 
 

36.01 -86.54 Peak V H 16.77 37.23 40.00 -2.77

79.04 -87.99 Peak V H 8.45 27.46 40.00 -12.54

166.12 -80.97 Peak H H 13.60 39.63 43.52 -3.89

232.50 -89.01 Peak H H 13.17 31.17 46.02 -14.85

336.02 -90.67 Peak V H 15.84 32.18 46.02 -13.84

365.42 -86.48 Peak H H 16.78 37.30 46.02 -8.72

Frequency 
[MHz]

Analyzer 
Level 
[dBm]

AFCL 
[dB/m]

Detector
Ant. 
Pol. 

[H/V]

Margin 
[dB]

Limit 
[dBμV/m]

Field 
Strength 
[dBμV/m]

EUT Pol. 
[H/H2/V]

 
Table 7-3. Radiated Measurements at 3-meters 

 
 
NOTES: 
 
1. All modes of operation were investigated and the worst-case emissions are reported. 

2. Radiated e missions were  mea sured f rom 30MHz – 600 0MHz to en sure th at the p rovisions of 

15.33(b)(1) are satisfied with respect to the upper frequency scanning range. 

3. The radiated limits for unintentional radiators at a distance of 3 meters are used in the table above, as 

specified in 15.109(a). 

4. All readings are calibrated by a signal  generator wi th accuracy traceable to the Natio nal Institute of 

Standards and Technology (NIST). 

5.   AFCL (dB/m) = Antenna Factor (dB/m) + Cable Loss (dB) 

6. Level (dBV/m) = Analyzer Reading (dBm) + AFCL (dB/m) + 107 

7. Margin (dB) = Field strength (dBV/m) – Limit (dBV/m) 

8. Measurements are ma de using a CISPR qua si-peak detector with a 1 00kHz re solution bandwidth. 

Above 1G Hz, pea k me asurements a re made u sing a pea k d etector with a re solution ba ndwidth o f 

1MHz and a video ban dwidth of 3MHz and ave rage measurements are made with a pea k detector 

using a resolution bandwidth of 1MHz and a video bandwidth of 10Hz.  

9. Calibrated linearly polariz ed broadband and horn antenna s were us ed for meas urements below and 

above 1 GHz, respe ctively. For me asurements made below 1G Hz, the results re corded usin g the  

broadband antenna are known to co rrelate with th e results obtai ned by u sing a tuned dip ole with a n 

acceptable degree of accuracy. 

10. Calibrated low-loss microwaves cables and broadband amplifiers are used. 



 

 

FCC ID: A3LSMT805M 
 

FCC Pt. 15B MEASUREMENT REPORT 
(CERTIFICATION)  

Reviewed by: 
Quality Manager 

Test Report S/N: Test Dates: EUT Type:  
Page 13 of 15 

0Y1405140986.A3L 5/2-5/30/2014 Portable Tablet 
© 2014 PCTEST Engineering Laboratory, Inc. REV 6.5CT 

09/27/12 

 
7.4 Line Conducted Measurement Data 
§15.107; RSS-Gen (7.2.2) 
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Plot 7-1. Line Conducted Plot (L1) 

 
Frequency Line Corr. QuasiPeak Limit Margin Average Limit Margin

MHz dB dBµV dBµV dB dBµV dBµV dB

0.168 L1 0.2 45.60 65.10 19.50 36.00 55.10 19.10

0.530 L1 0.1 36.80 56.00 19.20 20.00 46.00 26.00

5.570 L1 0.2 22.40 60.00 37.60 11.80 50.00 38.20

6.740 L1 0.3 18.90 60.00 41.10 11.90 50.00 38.10

16.931 L1 0.5 21.60 60.00 38.40 13.80 50.00 36.20

29.738 L1 0.8 19.30 60.00 40.70 12.60 50.00 37.40
 

Table 7-4. Line Conducted Data (L1) 
Notes: 

1. All Modes of operation were investigated and the worst-case emissions are reported. 

2. The limit for Class B device(s) from 150kHz to 30MHz are specified in Section 15.107 of the Title 47 CFR. 

3. L1 = Phase; N = Neutral 

4. Corr. (dB) = Cable loss (dB) + LISN insertion factor (dB) 

5. QP/AV Level (dBV) = QP/AV Reading (dBV) + Factor (dB) 

6. Margin (dB) = QP/AV Limit (dBV) – QP/AV Level (dBV) 

7. Traces shown in plot are made using a peak detector. 

8. Deviations to the Specifications:  None. 
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Line Conducted Measurement Data (Cont’d) 
§15.107; RSS-Gen (7.2.2) 
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Plot 7-2. Line Conducted Plot (LN) 

 
Frequency Line Corr. QuasiPeak Limit Margin Average Limit Margin

MHz dB dBµV dBµV dB dBµV dBµV dB

0.157 N 0.3 47.70 65.60 17.90 32.50 55.60 23.10

0.350 N 0.1 40.40 59.00 18.60 19.80 49.00 29.20

0.519 N 0.1 35.80 56.00 20.20 18.50 46.00 27.50

0.681 N 0.1 34.70 56.00 21.30 19.50 46.00 26.50

0.769 N 0.1 34.20 56.00 21.80 19.10 46.00 26.90

0.877 N 0.1 34.10 56.00 21.90 17.60 46.00 28.40
 

Table 7-5. Line Conducted Data (LN) 
Notes: 

1. All Modes of operation were investigated and the worst-case emissions are reported. 

2. The limit for Class B device(s) from 150kHz to 30MHz are specified in Section 15.107 of the Title 47 CFR. 

3. L1 = Phase; N = Neutral 

4. Corr. (dB) = Cable loss (dB) + LISN insertion factor (dB) 

5. QP/AV Level (dBV) = QP/AV Reading (dBV) + Factor (dB) 

6. Margin (dB) = QP/AV Limit (dBV) – QP/AV Level (dBV) 

7. Traces shown in plot are made using a peak detector. 

8. Deviations to the Specifications:  None. 
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8 . 0  C O N C L U S I O N  

 
The data co llected relate  only to the  item(s) te sted and sho w that the Samsung Portable Tablet  

FCC ID: A3LSMT805M has been tested to comply wi th the requirements specified in §15.107 and §15.109 

of the FCC Rules and Industry Canada Standard ICES-003.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


