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1. Attestation of Test Result of Device Under Test 

 

Attestation of SAR test result 

Applicant Name: JVC KENWOOD CORPORATION 

FCC ID: K44475501 

Model: TK-D340-K, TK-D340-M, TK-D340U-K 

EUT Type UHF DIGITAL TRANSCEIVER 

Application Type: Certification 

The Highest Reported SAR (W/Kg) 

Band 
Tx. Frequency Equipment  

Class 

Reported 1g SAR (W/kg) 

(MHz) Head Body -Worn  
 

UHF(FCC) 450 - 512 TNF 2.96 5.09 
50% PTT duty 

cycle 

Date(s) of Tests:  11. 04, 2015 ~ 11. 06, 2015 
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2. TEST METHODOLOGY 

The tests documented in this report were performed in accordance with IEEE 1528-2005 & IEEE Standard 

1528-2013 and the following published KDB procedures. 

 

-  FCC KDB Publication 447498 D01 General SAR Guidance v06 

-  FCC KDB Publication 941225 D01 3G SAR Procedures v03r01 

-  FCC KDB Publication 643646 D01 SAR Test for PTT Radios v01r03 

-  FCC KDB Publication 865664 D01 SAR measurement 100 MHz to 6 GHz v01r04 

-  FCC KDB Publication 865664 D02 RF Exposure Reporting v01r02
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3. Output Power Specifications. 

3.1 Nominal and Maximum Output Power Specifications 
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 

 

3.1.1 Maximum Output Power 

Band  (W) 

450MHz 
Maximum 4.2 

Nominal 4 

 

3.1.2 Output Average Conducted Power 

UHF 

Model Frequency Channel Power(dBm) 

TK-D340-K 

450.05 1 36.06 

465.5 2 36.04 

481.05 3 36.05 

496.5 4 36.08 

511.95 5 35.94 

 

For FCC Band: 

Per KDB 447498 D01 v06 Page 9 section g), the number of channels required to be tested is as follows. 

 

Fhigh= 512 MHz 

F c  = 481 MHz 

FLow= 450 MHz 

N c = Round {[100(f high ï f low) / fc]
0.5

 X (fc / 100)
0.2

} = Round {[100(512-450) / 481]
0.5 

X (481 /100)
0.2

} = 5 

Therefore, for the frequency band from 450 MHz to 512MHz, 5 channels are required for testing. 
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4.Manufacturerôs Accessory List 

Part No. Description Accessory Type Accessory 

KRA-42M UHF Stubby Antenna (440-490MHz) 

Antenna 

1 

KRA-42M2 UHF Stubby Antenna (470-520MHz) 2 

KRA-23M UHF Low Profile Helical Antenna (440-490MHz) 3 

KRA-23M2 UHF Low Profile Helical Antenna (470-520MHz) 4 

KRA-27M UHF Whip Antenna(440-490MHz) 5 

KRA-27M2 UHF Whip Antenna (470-520MHz) 6 

KNB-45L Li-ion Battery Pack 2000 mAh 

* Battery 

1 

KNB-69L Li-ion Battery Pack 2450 mAh 2 

KNB-29N Ni-MH Battery Pack 1500 mAh 3 

KNB-53N Ni-MH Battery Pack 1400 mAh 4 

KBH-10 Belt Clip 
Body-worn 

1 

KWR-1 Water Resistance Bag 2 

KMC-21 Compact Speaker Microphone 

Audio Accessory 

1 

KMC-45D Speaker Microphone 2 

KEP-2 2.5mm Earphone kit for KMC-45 3 

KHS-10-BH Heavy-duty headset 4 

KHS-10-OH Heavy-duty headset 5 

KHS-7 Single Muff Headset 6 

KHS-7A Single Muff Headset w/in-line PTT 7 

KHS-8BL/BE 2-Wire Palm Mic w/ Earphone 8 

KHS-9BL/BE 3-Wire Lapel Mic w/ Earphone 9 

KHS-22 Behind-the-head Headset w/PTT 10 

KHS-23 2-Wire Palm Mic 11 

KHS-25 D-Ring Ear Headset 12 

KHS-26 Ear bund In-line PTT Headset 13 

KHS-27 D-Ring In-line PTT Headset 14 

KHS-31 C-Ring Headset 15 

KHS-1 Headset with PTT/VOX 16 

KHS-8NC 2-Wire Palm Mic w/ Earphone, NC 17 

KHS-21 Headset 18 

KHS-29F Headset 19 

EMC-11 Clip Microphone with Earphone 20 

KHS-35F Headset 21 

EMC-12 Clip Microphone with Earphone 22 

* Note: Battery Dimensions   

 
KNB-45L KNB-69L KNB-29N KNB-53N 

Capacity(mAh) 2000 2450 1500 1400 

Width(mm) 54 54 54 54 

Depth(mm) 17.7 21.8 17.7 17.7 

Height(mm) 114.7 114.7 114.7 114.7 

Note: For Face-held configuration, the highest capacity battery was selected as the default battery.(KNB-69L) 

For Body-worn configuration, the thinnest standard battery was selected as the default battery.(KNB-45L) 
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Radio Face Test(Face held) 

Battery 1 Battery 2 

Ant. 1 Ant. 2 Ant. 3 Ant. 4 Ant. 5 Ant. 6 Ant. 1 Ant. 2 Ant. 3 Ant. 4 Ant. 5 Ant. 6 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Battery 3 Battery 4 

Ant. 1 Ant. 2 Ant. 3 Ant. 4 Ant. 5 Ant. 6 Ant. 1 Ant. 2 Ant. 3 Ant. 4 Ant. 5 Ant. 6 

Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes 

 

Radio Body Test(Body-Worn) 

Battery 
Audio Accessory 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 

1 Yes No No No No No No No No No No No No No No No No No No No No No 

2 Yes No No No No No No No No No No No No No No No No No No No No No 

3 Yes No No No No No No No No No No No No No No No No No No No No No 

4 Yes No No No No No No No No No No No No No No No No No No No No No 

 

Manufactureôs disclosed accessory listing information provided by Kenwood corporation. 

*Note :Audio Accessory KMC-21 was chosen for the testing body worn radio configuration. Audio Accessory KMC-45D, 

KEP-2, KHS-10-BH. KHS-10-OH, KHS-7, KHS-7A, KHS-8BL/BE, KHS-9BL/BE, KHS-22,KHS-23, KHS-25, KHS-26, 

KHS-27, KHS-31, KHS-1, KHS-8NC, KHS-21, KHS-29F, EMC-11, KHS-35F and EMC-12 are excluded per KDB 643646 

D01 v01r03 page 10 1) .  
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5. INTRODUCTION 

 

The FCC has adopted the guidelines for evaluating the environmental effects of radio frequency radiation in 

ET Docket 93-62 on Aug. 6, 1996 to protect the public and workers from the potential hazards of RF 

emissions due to FCC-regulated portable devices. 

The safety limits used for the environmental evaluation measurements are based on the criteria published by 

the American National Standards Institute (ANSI) for localized specific absorption rate (SAR) in IEEE/ANSI 

C95.1-2005 Standard for Safety Levels with Respect to Human Exposure to Radio Frequency 

Electromagnetic Fields, 3 kHz to 300 GHz. 1992 by the Institute of Electrical and Electronics Engineers, Inc., 

Ne York, New York 10017. The measurement procedure described in IEEE/ANSI C95.3-1992 Recommended 

Practice for the Measurement of Potentially Hazardous Electromagnetic Fields - RF and Microwave is used 

for guidance in measuring SAR due to the RF radiation exposure from the Equipment Under Test (EUT). 

These criteria for SAR evaluation are similar to those recommended by the National Council on Radiation 

Protection and Measurements (NCRP) in Biological Effects and Exposure Criteria for Radio frequency 

Electromagnetic Fields,ò NCRP Report No. 86 NCRP, 1986, Bethesda, MD 20814. SAR is a measure of the 

rate of energy absorption due to exposure to an RF transmitting source. SAR values have been related to 

threshold levels for potential biological hazards. 

SAR Definition 

Specific Absorption Rate (SAR) is defined as the time derivative of the incremental electromagnetic energy 

(dW) absorbed by (dissipated in) an incremental mass (dm) contained in a volume element (dV) of a given 

density (r ). It is also defined as the rate of RF energy absorption per unit mass at a point in an absorbing 

body.               

 

                                                
 
 
 
 
 

 

Figure 1. SAR Mathematical Equation 

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

  

 

Where: 

 =  conductivity of the tissue-simulant material (S/m) 

 =  mass density of the tissue-simulant material (kg/ ) 

 =  Total RMS electric field strength (V/m) 

 

NOTE: The primary factors that control rate of energy absorption were found to be the wavelength of the 

incident field in relations to the dimensions and geometry of the irradiated organism, the orientation of the 

organism in relation to the polarity of field vectors, the presence of reflecting surfaces, and whether 

conductive contact is made by the organism with a ground plane. 
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6. DESCRIPTION OF TEST EQUIPMENT 

6.1 SAR MEASUREMENT SETUP 

These measurements are performed using the DASY4 automated dosimetric assessment system. It is made 

by Schmid & Partner Engineering AG (SPEAG) in Zurich, Switzerland. It consists of high precision robotics 

system (Staubli), robot controller, Pentium III computer, near-field probe, probe alignment sensor, and the 

generic twin phantom containing the brain equivalent material. The robot is a six-axis industrial robot 

performing precise movements to position the probe to the location (points) of maximum electromagnetic field 

(EMF) (see Figure.2). 

 

A cell controller system contains the power supply, robot controller, teach pendant (Joystick), and remote 

control, is used to drive the robot motors. The PC with Windows XP or Windows 7 is working with SAR 

Measurement system DASY4 & DASY5, A/D interface card, monitor, mouse, and keyboard. The Staubli 

Robot is connected to the cell controller to allow software manipulation of the robot. A data acquisition 

electronic (DAE) circuit performs the signal amplification, signal multiplexing, AD-conversion, offset 

measurements, mechanical surface detection, collision detection, etc. is connected to the Electro-optical 

coupler (EOC). The EOC performs the conversion from the optical into digital electric signal of the DAE and 

transfers data to the PC plug-in card. 

 

Figure 2. HCT SAR Lab. Test Measurement Set-up 

 

The DAE consists of a highly sensitive electrometer-grade preamplifier with auto-zeroing, a channel and 

gain-switching multiplexer, a fast 16 bit AD-converter and a command decoder and control logic unit. 

Transmission to the PC-card is accomplished through an optical downlink for data and status information and 

an optical uplink for commands and clock lines. The mechanical probe mounting device includes two different 

sensor systems for frontal and sidewise probe contacts. They are also used for mechanical surface detection 

and probe collision detection. The robot uses its own controller with a built in VME-bus computer. The system 

is described in detail in. 
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6.2 DASY E-FIELD PROBE SYSTEM      

General Isotropic SAR Probe 
Probe type ET3DV6 ES3DV3 EX3DV4* 

Appearance 

   

Construction 

Symmetrical design with triangular core Interleaved sensors 

Built-in shielding against static charges 

PEEK enclosure material (resistant to organic solvents, e.g., DGBE) 

Calibration IEEE 1528-2013, IEC 62209-1, IEC 62209-2, KDB 865664 

Frequency 

10 MHz to 2.3 GHz 

Linearity: ± 0.2 dB  

(30 MHz to 2.3 GHz)  

10 MHz to 4 GHz 

Linearity: ± 0.2 dB  

(30 MHz to 4 GHz)  

10 MHz to 6 GHz 

Linearity: ± 0.2 dB  

(30 MHz to 6 GHz)  

Directivity 

± 0.2 dB in TSL  

(rotation around probe axis) 

± 0.4 dB in TSL  

(rotation normal to probe axis) 

± 0.2 dB in TSL 

(rotation around probe axis) 

± 0.3 dB in TSL 

(rotation normal to probe axis) 

± 0.3 dB in TSL 

(rotation around probe axis) 

± 0.5 dB in TSL 

(rotation normal to probe axis) 

Dynamic Range 
5 µW/g to > 100 mW/g; Linearity: 

± 0.2 dB 

5 µW/g to > 100 mW/g; Linearity: 

± 0.2 dB 

10 µW/g to > 100 mW/g; 

Linearity: ± 0.2 dB 

Dimensions 

Overall length: 337 mm  

(Tip: 16 mm) 

  Tip diameter: 6.8 mm  

(Body: 12 mm) 

  Distance from probe tip to 

dipole centers: 2.7 mm 

Overall length: 337 mm 

(Tip: 20 mm) 

  Tip diameter: 3.9 mm 

(Body: 12 mm) 

  Distance from probe tip to 

dipole centers: 2.0 mm 

Overall length: 337 mm 

(Tip: 20 mm) 

  Tip diameter: 2.5 mm 

(Body: 12 mm) 

  Distance from probe tip to 

dipole centers: 1.0 mm 

Application 

General dosimetry up to 2.3 GHz 

  Dosimetry in strong gradient 

fields 

  Compliance tests of mobile 

phones                 

General dosimetry up to 4 GHz 

  Dosimetry in strong gradient 

fields 

  Compliance tests of mobile 

phones                 

General dosimetry up to 6 GHz 

  Dosimetry in strong gradient 

fields 

  Compliance tests of mobile 

phones                 

The SAR measurements were conducted with the dosimetric probe ET3DV6, ES3DV3 and EX3DV4(depending on the 

frequency), designed in the classical triangular configuration and optimized for dosimetric evaluation. The probe is 

constructed using the thick film technique; with printed resistive lines on ceramic substrates. The probe is equipped 

with an optical multitier line ending at the front of the probe tip. It is connected to the EOC box on the robot arm and 

provides an automatic detection of the phantom surface. Half of the fibers are connected to a pulsed infrared 

transmitter, the other half to a synchronized receiver. As the probe approaches the surface, the reflection from the 

surface produces a coupling from the transmitting to the receiving fibers. This reflection increases first during the 

approach, reaches a maximum and then decreases. If the probe is flatly touching the surface, the coupling is zero. 

The distance of the coupling maximum to the surface is independent of the surface reflectivity and largely independent 

of the surface to probe angle. The DASY 4 & 5 software reads the reflection during a software approach and looks for 

the maximum using a 2nd order fitting. The approach is stopped at reaching the maximum. 

* Note : For this model, EX3DV4 SAR probe was used. 
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6.3 ELI4 Phantom 

Phantom for compliance testing of handheld and body-mounted wireless devices in the frequency range of 30 MHz to 6 

GHz. ELI is fully compatible with the IEC 62209-2 standard and all known tissue simulating liquids. ELI has been 

optimized regarding its performance and can be integrated into our standard phantom tables. A cover prevents 

evaporation of the liquid. Reference markings on the phantom allow installation of the complete setup, including all 

predefined phantom positions and measurement grids, by teaching three points. The phantom is compatible with all 

SPEAG dosimetric probes and dipoles. ELI V5.0 has the same shell geometry and is manufactured from the same 

material as ELI4, but has reinforced top structure. 

Shell Thickness  2.0 mm ± 0.2 mm (6 ± 0.2 mm at ear point) 

Filling Volume   about 25 L    

Dimensions   810 mm x 1000 mm x 500 mm (H x L x W) 

 

 

 

 

ELI4 Phantom 

 

 

 

6.4 Device Holder for Transmitters 

In combination with the SAM Phantom V 4.0, the Mounting Device (POM) enables 

the rotation of the mounted transmitter in spherical coordinates whereby the rotation 

points is the ear opening. The devices can be easily, accurately, and repeatable 

positioned according to the FCC and CENELEC specifications. The device holder 

can be locked at different phantom locations (left head, right head, flat phantom). 

 

Note: A simulating human hand is not used due to the complex anatomical and 

geometrical structure of the hand that may produced infinite number of 

configurations. To produce the Worst-case condition (the hand absorbs antenna 

output power),   

the hand is omitted during the tests. 

 

 

Device Holder 



 

FCC ID: K44475501   IssueDate: 11. 18, 2015 
 

 

Report No. 
HCT CO., LTD.  

74, Seoicheon-ro 578 beon-gil, Majang-myeon, Icheon-si, Gyeonggi-do, 17383. Rep. of KOREA 13 of 65 
HCT-A-1511-F003-1 TEL: +82 31 645 6300   FAX: +82 31 645 6401  
 

7. SAR MEASUREMENT PROCEDURE 

 

The evaluation was performed with the following procedure: 

 

1. The SAR distribution at the exposed side of the head or body was measured at a distance no more than 

5.0 mm from the inner surface of the shell. The area covered the entire dimension of the DUTôs head and 

body area and the horizontal grid resolution was depending on the FCC KDB 865664 D01v02 table 4-1 & 

IEEE 1528-2013.  

 

2. Based on step, the area of the maximum absorption was determined by sophisticated interpolations 

routines implemented in DASY software. When an Area Scan has measured all reachable point. DASY 

system computes the field maximal found in the scanned are, within a range of the maximum. SAR at this 

fixed point was measured and used as a reference value.   

 

3. Around this point, a volume was assessed according to the measurement resolution and volume size 

requirements of FCC KDB 865664 D01v02 table 4-1 and IEEE 1528-2013. On the basis of this data set, 

the spatial peak SAR value was evaluated with the following procedure (reference from the DASY 

manual.) 

 

a. The data at the surface were extrapolated, since the center of the dipoles is no more than 2.7 mm away 

from the tip of the probe (it is different from the probe type) and the distance between the surface and the 

lowest measuring point is 1.2 mm. The extrapolation was based on a least square algorithm. A polynomial 

of the fourth order was calculated through the points in z-axes. This polynomial was then used to evaluate 

the points between the surface and the probe tip. 

 

b. The maximum interpolated value was searched with a straight-forward algorithm. Around this 

maximum the SAR values averaged over the spatial volumes (1 g or 10 g) were computed using the 

3D-Spline interpolation algorithm. The 3D-spline is composed of three one-dimensional splines with the 

ñNot a knotò condition (in x, y, and z directions. The volume was integrated with the trapezoidal algorithm. 

One thousand points (10 x 10 x 10) were interpolated to calculate the average. 

 

c. All neighboring volumes were evaluated until no neighboring volume with a higher average value was 

found. 

 

4.  The SAR reference value, at the same location as step 2, was re-measured after the zoom scan. If the 

value changed by more than 5 %, the SAR evaluation and drift measurements were repeated. 
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Area scan and zoom scan resolution setting follow KDB 865664 D01v01r04 quoted below. 

 

 Ò 3 GHz > 3 GHz 

Maximum distance from closest measurement point 

(geometric center of probe sensors) to phantom surface 
5±1 mm ·ŭ·ln(2)±0.5 mm 

Maximum probe angle from probe axis to phantom surface 

normal at the measurement location 
30°±1° 20°±1° 

 

 

 

 

Maximum area scan Spatial resolution: ȹxArea, ȹyArea 

Ò 2 GHz: Ò15 mm 

2-3 GHz: Ò12 mm 

3-4 GHz: Ò12 mm 

4-6 GHz: Ò10 mm 

When the x or y dimension of the test device, in the 

measurement plane orientation, is smaller than the above, the 

measurement resolution must be Ò the corresponding x or y 

dimension of the test device with at least one measurement 

point on the test device. 

Maximum zoom scan Spatial resolution: ȹxzoom, ȹyzoom 
Ò 2 GHz: Ò8mm 

2-3 GHz: Ò5mm* 

3-4 GHz: Ò5 mm* 

4-6 GHz: Ò4 mm* 

Maximum zoom scan 

Spatial resolution 

normal to phantom 

surface 

uniform grid: ȹzzoom(n) Ò 5 mm 

3-4 GHz: Ò4 mm 

4-5 GHz: Ò3 mm 

5-6 GHz: Ò2 mm 

graded 

grid 

ȹzzoom(1): between 1
 st 

two Points closest to 

phantom surface 

Ò 4 mm 

3-4 GHz: Ò3 mm 

4-5 GHz: Ò2.5 mm 

5-6 GHz: Ò2 mm 

ȹzzoom(n>1): between 

subsequent Points 
Ò1.5·ȹzzoom(n-1) 

Minimum zoom scan volume x, y, z Ó 30 mm 

3-4 GHz: Ó28 mm 

4-5 GHz: Ó25 mm 

5-6 GHz: Ó22 mm 

Note: ŭ is the penetration depth of a plane-wave at normal incidence to the tissue medium; see draft standard IEEE P1528- 

2011 for details. 

*  When zoom scan is required and the reported SAR from the area scan based 1-g SAR estimation procedures of KDB 

 447498 is Ò 1.4 W/kg, Ò 8 mm, Ò 7 mm and Ò 5 mm zoom scan resolution may be applied, respectively, for 2 GHz to 3 

 GHz, 3 GHz to 4 GHz and 4 GHz to 6 GHz. 

 








































































































