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1 Testing Laboratory 

Company Name SGS Korea Co., Ltd. (Gunpo Laboratory) 

Address 
Wireless Div. 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, 15807 Republic of Korea 

Telephone +82 +31 428 5700 

FAX +82 +31 427 2371 

2 Details of Manufacturer 

Applicant  SAMSUNG ELECTRONICS Co., Ltd. Co., Ltd 

Address 129, Samsung-ro, Yeongtong-gu, Suwon-si, Gyeonggi-do, 16677 Republic of Korea 

Email kangho.ko@samsung.com 

Phone No. +82-31-301-1107 

3 Description of EUT(s) 

EUT Type LED View Cover 

Model Name EF-NG955 

Serial Number #1 

Mode of Operation NFC 

Tx Frequency Range NFC (13.56 MHz) 

4 Information of Attached Cell Phone 

EUT Type Portable Handset 

Model Name SM-G955U 

Additional Model SM-G955U1, SM-G955W 

Serial Number 218FC 

Mode of Operation PCS CDMA/EVDO / WCDMA IV / LTE Band 25 / 2.4 GHz WLAN 

Tx Frequency Range PCS CDMA/EVDO (1851.25 MHz ~ 1908.75 MHz) 

WCDMA IV (1712.4 MHz ~ 1752.6MHz) 

LTE Band 25 (1805.7 MHz ~ 1914.3 MHz) 

2.4 GHz WLAN (2412 MHz ~ 2462 MHz) 

5 The Highest Reported SAR Values 

Equipment 

Class 
Band 

Highest Reported SAR 

Head  

1g (W/kg) 

Body Worn  

1g (W/kg) 

Hotspot 

1g (W/kg) 

Phablet 

10g (W/kg)

PCE 

Original WCDMA IV - 1.07 - - 

Attached LED Cover WCDMA IV - 0.88 - - 

Original LTE Band 25 - - 0.99 - 

Attached LED Cover LTE Band 25 - - 0.96 - 

Original PCS CDMA/EVDO - - - 3.23 

Attached LED Cover PCS 

CDMA/EVDO 
- - - 3.12 

DTS 
Original 2.4 GHz WLAN 0.30 - - - 

Attached LED Cover 2.4 GHz WLAN 0.07 - - - 

Simultaneous SAR per KDB 690783 D01v01r03 N/A 
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6 Test Methodology 

ANSI C95.1–1999: IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency 

Electromagnetic Fields, 3 kHz to 300 GHz. It specifies the maximum exposure limit of 1.6 W/kg as averaged over any 

1 gram of tissue for portable devices being used within 20 cm of the user in the uncontrolled environment. 

Test tests documented in this report were performed in accordance with IEEE Standard 1528-2013 and the following 

published KDB procedures. 

In additions; 

 KDB 865664 D01v01r04 SAR Measurement Requirements for 100 MHz to 6 GHz 

 KDB 447498 D01v06 
Mobile and Portable Devices RF Exposure Procedures  and  

Equipment Authorization Policies

 KDB 447498 D02v02r01 SAR Measurement Procedures for USB Dongle Transmitters 

 KDB 248227 D01v02r02 SAR Guidance For IEEE 802.11 (Wi-Fi) Transmitters 

 KDB 615223 D01v01r01 802.16e/WiMax SAR Measurement Guidance 

 KDB 616217 D04v01r02 
SAR Evaluation Considerations for Laptop, Notebook, Netbook and Tablet 

Computers

 KDB 643646 D01v01r03 SAR Test Reduction Considerations for Occupational PTT Radios 

 KDB 648474 D03v01r03 
Evaluation and Approval Considerations for Handsets with Specific 

Wireless Charging Battery Covers 

 KDB 648474 D04v01r03 SAR Evaluation Considerations for Wireless Handsets 

 KDB 680106 D01v02 
RF Exposure Considerations for Low Power Consumer Wireless Power 

Transfer Applications 

 KDB 941225 D01v03r01 3G SAR Measurement Procedures 

 KDB 941225 D05v02r04 SAR Evaluation Considerations for LTE Devices 

 KDB 941225 D06v02r01 
SAR Evaluation Procedures for Portable Devices with Wireless Router 

Capabilities 

 KDB 941225 D07v01r02 SAR Evaluation Procedures for UMPC Mini-Tablet Devices 

 

7 Testing Environment  

Ambient temperature : 18°C ~ 25°C 

Relative humidity : 30% ~ 70% 

Liquid temperature of during the test : <
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8 Specific Absorption Rate (SAR) 

8.1 Introduction 

SAR is related to the rate at which energy is absorbed per unit mass in an object exposed to a radio field. The SAR 

distribution in a biological body is complicated and is usually carried out by experimental techniques or numerical 

modeling. The standard recommends limits for two tiers of groups, occupational/controlled and general 

population/uncontrolled, based on a person’s awareness and ability to exercise control over his or her exposure. In 

general, occupational/controlled exposure limits are higher than the limits for general population/uncontrolled 

8.2 SAR Definition 

The SAR definition is the time derivative (rate) of the incremental energy (dW) absorbed by (dissipated in) an 

incremental mass (dm) contained in a volume element (dv) of a given density (ρ). The equation description is as 

below: 

 

SAR is expressed in units of Watts per kilogram (W/kg) 

SAR measurement can be either related to the temperature elevation in tissue by 

 

Where: C is the specific head capacity, δT is the temperature rise and δt is the exposure duration, or related to the 

electrical field in the tissue by 

 

Where: σ is the conductivity of the tissue, ρ is the mass density of the tissue and E is the RMS electrical field 

strength. 

However for evaluating SAR of low power transmitter, electrical field measurement is typically applied. 

8.3 Test Standards and Limits 

According to FCC 47CFR §2.1093(d) The limits to be used for evaluation are based generally on criteria published 

by the American National Standards Institute (ANSI) for localized specific absorption rate (‘‘SAR’’) in Section 4.2 

of ‘‘IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 

3 
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source. SAR values have been related to threshold levels for potential biological hazards. The criteria to be used are 

specified in paragraphs (d)(1) and (d)(2) of this section and shall apply for portable devices transmitting in the 

frequency range from 100 
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9 The SAR Measurement System 

A block diagram of the SAR measurement System is given in Fig. 1. This SAR Measurement System uses a 

Computer-controlled 3-D stepper motor system (SPEAG DASY5 professional system). The model EX3DV4 field 

probe is used to determine the internal electric fields. The SAR can be obtained from the equation SAR= σ (|Ei|
2
)/ ρ 

where σ and ρ are the conductivity and mass density of the tissue-simulant.  

The DASY 5 system for performing compliance tests consists of the following items: 

 A standard high precision 6-axis robot (Staubli TX family) with controller, teach pendant and software. An arm 

extension is for accommodating the data acquisition electronics (DAE). 

 A dosimeter probe, i.e., an isotropic E-field probe optimized and calibrated for usage in tissue simulating liquid. 

The probe is equipped with an optical surface detector system. 

 Data acquisition electronics (DAE) which performs the signal amplification, signal multiplexing, AD-conversion, 

offset measurements, mechanical surface detection, collision detection, etc. The unit is battery powered with 

standard or rechargeable batteries. The signal is optically transmitted to the EOC. 

 

Fig a. The microwave circuit arrangement used for SAR system verification 

 The Electro-optical converter (EOC) performs the conversion between optical and electrical of the signals for the 

digital communication to the DAE and for the analog signal from the optical surface detection. The EOC is 

connected to the measurement server. 

 The function of the measurement server is to perform the time critical tasks such as signal filtering, control of the 

robot operation and fast movement interrupts. 

 A probe alignment unit which improves the (absolute) accuracy of the probe positioning. 

 A computer operating Windows 7. 

 DASY5 software. 

 Remote control with teach pendant and additional circuitry for robot safety such as warning lamps, etc. 

 The SAM twin phantom enabling testing left-hand and right-hand usage. 

 The device holder for handheld mobile phones. 

 Tissue simulating liquid mixed according to the given recipes. 

 Verification dipole kits allowing to validate the proper functioning of the system. 
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10 System Components 

10.1 Probe 

Construction : Symmetrical design with triangular core. 

Built-in shielding against static charges. 

PEEK enclosure material (resistant to organic solvents, 

e.g., DGBE) 

 

 

 

 

 

 

 

 

 

 
EX3DV4 E-Field Probe 

Calibration : Basic Broad Band Calibration in air Conversion Factors 

(CF) for HSL 835 and HSL1900. 

Additional CF-Calibration for other liquids and 

frequencies upon request. 

Frequency : 10 
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10.3 Device Holder 

Construction: : In combination with the Twin SAM PhantomV4.0/V4.0C 

or Twin SAM, the Mounting Device (made from POM) 

enables the rotation of the mounted transmitter in spherical 

coordinates, whereby the rotation point is the ear opening. 

The devices can be easily and accurately positioned 

according to IEC, IEEE, CENELEC, FCC or other 

specifications. The device holder can be locked at different 

phantom locations (left head, right head, flat phantom). 
 

Device Holder 
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11 SAR Measurement Procedures 

11.1 Normal SAR Measurement Procedure 

Step 1: Power Reference Measurement 

The Power Reference Measurement and Power Drift Measurements are for monitoring the power drift of the device 

under test in the batch process. The Minimum distance of probe sensors to surface determines the closest 

measurement point to phantom surface. The minimum distance of probe sensors to surface is 1.4 
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< Area and Zoom Scan Resolutions per FCC KDB Publication 865664 D01v01r04 > 
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12 SAR System Verification 

The microwave circuit arrangement for system verification is sketched in Fig. 1. The daily system accuracy 

verification occurs within the flat section of the ELI phantom. A SAR measurement was performed to see if the 

measured SAR was within +/- 10% from the target SAR values. These tests were done at 1750 / 1900 / 2450 
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13 Tissue Simulant Fluid for the Frequency Band 

The dielectric properties for this simulant fluid were measured by using the Speag Model DAK-3.5 Dielectric Probe in 

conjunction with Agilent E5071C Network Analyzer(300 
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14. Instruments List 

Test Platform SPEAG DASY5 Professional 

Location SGS Korea Co., Ltd. 4, LS-ro 182beon-gil, Gunpo-si, Gyeonggi-do, E&E Lab 

Manufacture SPEAG 

Description SAR Test System (Frequency range 300 MHz – 6 GHz) 

Software Reference 
DASY52: 52.8.8(1258) 

SEMCAD X: 14.6.10(7373) 

Equipment Type Serial Number Cal Date Cal Interval Cal Due 

Robot TX90XL F12/5LP8A1/A/01 N/A N/A N/A 

Phantom SAM Phantom TP-1720 N/A N/A N/A 

Phantom SAM Phantom TP-1721 N/A N/A N/A 

Verification Dipole D1750V2 1070 2016-07-21 Biennial 2018-07-21

Verification Dipole D1900V2 5d033 2016-05-26 Biennial 2018-05-26

Verification Dipole D2450V2 734 2016-05-24 Biennial 2018-05-24

Dielectric Assessment Kit DAK-3.5 1224 2016-11-17 Annual 2017-11-17

DAE DAE4 1340 2016-05-30 Annual 2017-05-30

E-Field Probe EX3DV4 7413 2016-06-29 Annual 2017-06-29

Network Analyzer E5071C MY46111535 2016-05-24 Annual 2017-05-24

Power Meter E4419B GB43311125 2016-06-20 Annual 2017-06-20

Power Meter E4416A GB41292123 2016-12-16 Annual 2017-12-16

Power Sensor E9300H MY41495307 2016-06-21 Annual 2017-06-21

Power Sensor E9300H MY41495314 2016-06-11 Annual 2017-06-11

Power Sensor E9327A US40441371 2016-12-16 Annual 2017-12-16

Signal Generator E8247C MY43321024 2016-06-20 Annual 2017-06-20

Power Amplifier AMP2027 10008 2016-07-12 Annual 2017-07-12

Dual Directional Coupler 778D MY52180497 2016-06-21 Annual 2017-06-21

Dual Directional Coupler 772D MY52180226 2016-08-19 Annual 2017-08-19

LP Filter LA-15N LF02 2016-06-21 Annual 2017-06-21

LP Filter LA-30N LF03 2016-06-21 Annual 2017-06-21

Attenuator 05AS102-K03 A1 2016-12-15 Annual 2017-12-15

Attenuator 05AS102-K20 A3 2016-12-15 Annual 2017-12-15

Attenuator 05AS102-K20 A4 2016-12-15 Annual 2017-12-15

Digital Hygro-

Thermometer 
BJ5478 12091382-1 2016-06-21 Annual 2017-06-21

Digital Thermometer DTM3000 3027 2016-06-22 Annual 2017-06-22

Communication Tester MT8821C 6201462738 2016-08-17 Annual 2017-08-17

Communication Tester E5515C G843345198 2017-03-16 Annual 2018-03-16

Spectrum Analyzer E4445A MY44020523 2016-06-20 Annual 2017-06-20
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15 FCC Power Measurement Procedures 

The SAR measurement Software calculates a reference point at the start and end of the test to check for power drifts. If 

conducted power deviations of more than 5 % occurred, the tests were repeated. 

16 Measured and Reported SAR 

Per FCC KDB Publication 447498 D01v06, When SAR is not measured at the maximum power level allowed for 

production units, the results must be scaled to the maximum tune-up tolerance limit according to the power applied to 

the individual channels tested to determine compliance. For simultaneous transmission, the measured aggregate SAR 

must be scaled according to the sum of the differences between the maximum tune-up tolerance and actual power used 

to test each transmitter. When SAR is measured at or scaled to the maximum tune-up tolerance limit, the results are 

referred to as reported SAR. Test highest reported SAR results are identified on the grant of equipment authorization 

according to procedures in KDB 690783 D01v01r03. 

17 Maximum Output Power Specifications (Attached Cell Phone) 

This device operates using the following maximum output power specifications. SAR values were scaled to the 

maximum allowed power to determine compliance per KDB Publication 447498 D01v06 

Maximum Power 

Mode / Band Modulated Average 

WCDMA IV 
Maximum 25.0 

Nominal 24.5 

Reduced Power 

Mode / Band Modulated Average 

PCS CDMA/EVDO 
Maximum 22.5 

Nominal 22.0 

LTE Band 25 
Maximum 20.5 

Nominal 20.0 

IEEE 802.11b (2.4 GHz) 
Maximum 16.5 

Nominal 16.0 
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18 RF Conducted Power Measurement (Attached Cell Phone) 

Mode / Band 
Frequency 

(
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19. SAR Data Summary 

Original Cell Phone Worst Case Mode Test 

WLAN 

Ambient Temperature (°C) 22.8 

Liquid Temperature (°C) 21.6 

Date 2017-03-18 

 

EUT 

Position 
Mode 

Antenna 

Config. 

Traffic Channel Power(dBm) Peak SAR of 

Area 

Scan(W/kg) 

1-g SAR 

(W/kg)) 

Scaling 

Factor 

(Power) 

Scaling 

Factor 

(Duty 

cycle) 

1-g Scaled

SAR 

(W/kg) 

Plot

No Frequency 

(
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Original Cell Phone Worst Case Mode Test 

LTE Band 25 Hotspot  

Ambient Temperature (°C) 22.8 

Liquid Temperature (°C) 21.6 

Date 2017-03-18 

 

EUT 

Position 
Mode 

Bandwidth 

(MHz) 

Distance 

(mm) 

Traffic Channel 

Ant 

State 
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Appendix A.2 Verification Test Plots for 1900 MHz  
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Appendix A.3 Verification Test Plots for 2450 MHz 
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Appendix A.8 SAR Test Plots for Original Worst Case LTE Band 25 
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Appendix A.9 SAR Test Plots for Cell Phone + LED Cover LTE Band 25 
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Appendix A.11 SAR Test Plots for Cell Phone + LED Cover PCS CDMA/EVDO 
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B.1 Uncertainty Analysis  

Measurement uncertainty for 300 MHz to 3 GHz averaged over 1 gram 

a
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Appendix C.1 Calibration certificate for Probe(S/N 7413) 
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Appendix C.3 Calibration certificate for Dipole 
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