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SAR Definition

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

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

( ). it is also defined  as the rate of rf energy absorption per unit mass at a point in an absorbing body (see

Fig. 2.1.).

  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 azards of RF emissions due to

FCC-regulated portable device.[1]

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

American National Standards Institute (ANSI) For localized specific absorption rate (SAR) in IEEE/ANSI C95.1-1992

Standard for safety Levels with Respect to Human Exposure to Radio Frequency Electronic Fields, 3 kHz to 300 GHz.

(c) 1992 by the institute of Electrical and Electronics Engineers, Inc., New York, New York 10017.[2] The measurement

procedure described in IEEE/ANSIC95.3-1992 Recommended Practice for the Measurement of Potentially Hazardous

Electromagnetic Fields – RF and Microwave[3] is used for guidance in measuring SAR due to the RF radiationexposure

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 (IC NIRP) in Biological Effects and Exposure Criteria

for Radio Frequency Electromagnetic Fields,” IC NIRP Report No. 86 (c) IC NIRP, 1986, Bethesda, MD20814.[6] SAR

is ameasure 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.



  The FCC rules for evaluating portable devices for RF exposure compliance are contained in 47

CFR §2.1093. For purposes of RF exposure evaluation, a portable device is defined as a

transmitting device designed to be used with any part of its radiating structure in direct contact

with the user’s body or within 20 centimeters of the body of a user or bystanders under normal

operating conditions. This category of devices would include hand-held cellular and PCS

telephones that incorporate the radiating antenna into the hand-piece and wireless transmitters

that are carried next to the body. Portable sevices are evaluated with respect to SAR limits for RF

exposure. The applicable SAR limit for portable transmitters used by consumers is 1.6 watts/kg,

which is averaged over any one gram of tissue defined as a tissue volume in the shape of a cube.





 Measurement are performed using the DASY4 dosimetric assessment system. The DASY4 is made by

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

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

SAM 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 Fig. 5.1) A cell controller system contains the power supply, robot controller, teach pendant(Joystick),

and a remote control used to drive the robot motors. The pc consists of the Intel Pentium IV 2.4 GHz

computer with WindowsXP system and SAR measurement Software DASY4, A/D interface card, monitor,

mouse, and keyboard. The Staubli Robot data acquisition electronic (DAE) circuit that performs the signal

amplification, signal multiplexing,

AD-conversion, offset measurements, mechanical surface detection, collision detection, etc.

   An SAR measurement system usually consists of a small diameter isotropic electric field probe, a multiple axis

probe positioning system, a test device holder, one or more phantom models, the field probe instrumentation, a

computer and other electronic equipment for controlling the probe and making the measurements. Other supporting

equipment, such as a network analyzer, power meters and RF signal generators, are also required to measure the

dielectric parameters of the simulated tissue media and to verify the measurement accuracy of the SAR system.



















₩













Ambient TEMPERATURE (C) : 22.0
Relative HUMIDITY (%) : 49
Mixture Type : 835MHz Body
Dielectric Constant : 52.87
Conductivity: 0.948

Measurement Results (CDMA850 BODY SAR without Holster)

MHz Ch. Begin End

835.89 363 CDMA 24.50 24.37 Standard
2[w/o

Holster]Front - - Fixed 0.204

835.89 363 CDMA 24.50 24.51 Standard
2[w/o

Holster]rear - - Fixed 0.468

NOTES:

2. All modes of operation were investigated and the worst-case are reported.

3. Battery Type : Standard

4. Power Measured : Conducted

5. SAR Measurement System : SPEAG

6. SAR Configuration : Body

Engineer I.K.Hong (Signature)

Test report no : ESTSAR0703-002
FCC ID : BEJRD3000 Web : www. estech. co. kr       Page 22 of 23

Justification for reduced test configuration: Per FCC/OET Bulletin 65 Supplement C[July 2001], if
the SAR measured at the middle channel for each test configuration (left,light,cheek/touch,tilt/ear,
extended and retracted )is at least 3.0dB lower than the SAR limit, testing at the hiah and low
channels is optional for such test configration(s).

1. The test data reported are the worst-case SAR value with the antenna-head position set in a
typical configuration.

Device Test
position

Antenna
Position

SAR
(W/kg)

Frequency
Mod

Conducted Power(dBm)
battery Slider BT

9. RESULTS(continued)

ANSI / IEEE C95.1 1992 - SAFETY LIMIT
Spatial Peak

Uncontrolled Exposure/General Population

MEASUREMENT RESULTS (CDMA850 Body SAR Without Holster)

Brain

1.6 W/kg (mW/g)
averaged over 1 gram
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