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FRONT VIEW OF EUT 
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INTERNAL VIEW OF EUT – 1 
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INTERNAL VIEWOF EUT-3 
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Receiver System 
Ŷ1-1 VHF  Front End 
The received signal from the antenna passes through a lowpass filter and then through a  
transmission/reception switching circuit (antenna switch) and enters the band-pass filter (L22,L23). 
The signal passing through the band-pass filter (L22, L23) is amplified by with an RF amplifier (Q22), 
passes through a band-pass filter (L19, L21) and enters the first mixer (Q21). 
These band-pass filters are tuned to a desired frequency by varicaps (D36, D39, D40, D41). 

Ŷ1-2 UHF  Front End 
The received signal from the antenna passes through a lowpass filter and then through a 
transmission/reception switching circuit (antenna switch) and enters the band-pass filter (L10,L20,L27). 
The signal passing through the band-pass filter (L10,L20,L27) is amplified by with an RF amplifier (Q9),  
passes through a band-pass filter (L7,L8,L9) and enters the first mixer (Q8). 
These band-pass filters are tuned to a desired frequency by varicaps (D10,D16,D34,D35,D3,D6,D28,D38). 
 
A tuning voltage corresponding to the desired signal is applied to each varicap through the DA terminal  
(pin 23) of the MPU (IC1) to tune to the receive frequency. 
Double super heterodyne 
Reception method 1st IF Frequency 38.85MHz (Lower) 
2nd IF Frequency 450kHz (Lower) 

 
Ŷ IF Circuit 
The first IF signal passes through crystal filter: F5,F6  to remove unwanted components. 
The first IF signal passing through the F5,F6 is amplified by an IF amplifier (Q12) and the resulting signal 
enters the FM IC (U2). 
The first IF signal (38.85 MHz) amplified by the IF amplifier (Q12) and the second IF signal (39 MHz) 
generated by tripling the 13MHz reference oscillator frequency of the TCXO (X1) by Q19, are mixed in the 
FM IC to produce a second IF signal (450 kHz) (Lower heterodyne). 
The second IF signal passes through a ceramic filter (F4) to remove unwanted components and passes 
through the IF amplifier in the FM IC again and is detected to produced an audio signal. 

Ŷ Squelch  
A noise component is obtained by passing FM detection output (FM IC pin 14) . 

Ŷ AF Amplifier 
The detected audio signal is amplified by IC1(pin 16,17 ), the signal output of IC1 pin 25 passes through an 
AF volume (VR3) and is amplified to a specified output level with an AF amplifier (IC4). 
The audio signal amplified with the AF amplifier (IC4) is output through an internal speaker or an external 
speaker jack (J4). 
The beep tone are output from the (pin 20) of the MPU (IC1), enters the AF amplifier (IC4) and is output as a 
monitor tone. 
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Transmitter System 
Ŷ Microphone Amplifier Circuit 
The audio signal from the microphone enters a microphone amplifier (IC6). 
The signal passes through a pre-emphasis circuit, limiter amplifier and splatter filter inside the microphone 
amplifier. 
The splatter filter will remove distortion outside the audio band. 

Ŷ Modulation Circuit 
The audio signal amplified by the microphone amplifier (IC6) passes through a semi-fixed volume (VR4) for 



modulation adjustment, and goes to the VCO modulation varicap (D46) for variable reactance phase 
modulation. 

Ŷ Drive and Final Circuit 
For the VHF VCO(Q17) output signal passes through an RF amplifier (Q13, Q15) and drive amplifier (Q23, 
Q24,Q25), and is amplified by a power amplifier (Q26). 
For the UHF VCO(Q31) output signal passes through an RF amplifier (Q14, Q16) and drive amplifier (Q23, 
Q24,Q25), and is amplified by a power amplifier (Q26). 

 
Ŷ APC Circuit 
The APC (Automatic Power Control) circuit is used to obtain a stable transmission power and controls 
transmission output by detecting the drain current of Q25 and Q26. 
The transmission output can be changed in three levels: High, Mid, and Low. 
The reference voltage is output from the DA terminal (pin 23) of the MPU (IC1) and the detection voltage 
generated by R154, R155 and R156 are fed to the APC differential amplifier (U4). 
The voltage in proportion to the difference between reference voltage and detection voltage is output from the 
BOUT terminal (pin 7) of U4 as an APC voltage. 
 

The APC voltage controls the gate voltage of Q25 and Q26, and keeps transmission output stable. 

PLL System 
Ŷ PLL Circuit 
A reference frequency of 5 kHz or 6.25 kHz is produced by dividing the 13 MHz reference frequency of the 
TCXO (X1) with PLL IC (IC5). Comparison frequency is produced by amplifying VCO and dividing 
it with the PLL IC. 
The PLL synthesizer with 5 kHz and 6.25 kHz step is configured by comparing phases of the reference 
frequency and comparison frequency. 
The phase difference between reference frequency and comparison frequency passes through a charge 
pump in the PLL IC, then ripples are removed with a loop filter with lowrange passing characteristics to 
produce VCO control voltage (lock voltage). 

Ŷ VCO Circuit 
The VHF VCO produces a desired frequency directly with a Colpits oscillation circuit containing an oscillation 
transistor (Q17) used for both transmission and reception. The VCO control voltage is applied to varicap 
(D48,50) to produce a desired frequency. 
The UHF VCO produces a desired frequency directly with a Colpits oscillation circuit containing an oscillation 
transistor (Q17) used for both transmission and reception. The VCO control voltage is applied to varicap 
(D22,D33,D47,D54) to produce a desired frequency 

Ŷ Unlock Detection Circuit 
When the PLL is unlocked, the waveform of the pulse output from the Fo/LD terminal (pin 10) of the PLL IC 
(IC5), and the Fo/LD terminal is made "L" level. The voltage at the Fo/LD terminal is detected 
by the MPU to control transmission/reception switching timing. 

Ŷ CTCSS/DCS 
The encode signal is generated by the MPU (IC1) and output from the TONE terminal (pin 20) of the MPU. 
The unwanted high-frequency components of the encode signal output from the MPU are removed with a 
low-pass filter, and applied to VCO modulation input (MOD) and TCXO VC terminal for modulation. 
The decode signal is input to the SIGIN pin (pin 17) of the MPU after the waveform of the audio signal from 
the FM IC .Then the set CTCSS tone frequency and DCS code are detected by digital signal processing in 
the MPU to control muting. 
 

Ŷ VOX 
The Q6 amplify the audio signal captured in the microphone, and then the signal is converted into the DC 
Voltage by D3. The DC voltage activates the MPU (IC1), and the VOX starts. 
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GENERAL TERMS 

 

1. The test report is invalid if not marked with “exclusive stamp for the data report” or the stamp of 

the TA. 

2. Any copy of the test report is invalid if not re-marked with the “exclusive stamp for the test report” 

or the stamp of TA. 

3. The test report is invalid if not marked with the stamps or the signatures of the persons 

responsible for performing, revising and approving the test report. 

4. The test report is invalid if there is any evidence of erasure and/or falsification. 

5. If there is any dissidence for the test report, please file objection to the test center within 15 days 

from the date of receiving the test report. 

6. Normally, entrust test is only responsible for the samples that have undergone the test. 

7. This test report cannot be used partially or in full for publicity and/or promotional purposes without 

previous written permissions of TA. 

 

 

 

 

 

Address: Room4,No.399,Cailun Rd,Zhangjiang Hi-Tech Park, Pudong Shanghai,China 

Post code:   201203 

Telephone:   +86-021-50791141/2/3 Fax +86-021-50791141/2/3-8000 

Website:     http://www.ta-shanghai.com 

E-mail:       service@ta-shanghai.com 
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GENERAL SUMMARY 

Product TRANSCEIVER Model TG-UV 

Client 
Fujian Nanan Quansheng Electronics 

Co.,Ltd 
Type of test Entrusted 

Manufacturer 
Fujian Nanan Quansheng Electronics 

Co.,Ltd 
Arrival Date of sample Apri 30

th
, 2009 

Place of sampling (Blank) Carrier of the samples Eason Zhao 

Quantity of the samples One Date of product (Blank) 

Base of the samples (Blank) Items of test SAR 

Series number / 

Standard(s) 

ANSI/IEEE C95.1-1999: IEEE Standard for Safety Levels with Respect to Human Exposure to 

Radio Frequency Electromagnetic Fields, 3 kHz to 300 GHz. 

IEEE 1528–2003: Recommended Practice for Determining the Peak Spatial-Average Specific 

Absorption Rate (SAR) in the Human Head Due to Wireless Communications Devices: 

Experimental Techniques. 

OET Bulletin 65 supplement C, published June 2001 including DA 02-1438, published 

June 2002: Additional Information for Evaluating Compliance of Mobile and Portable Devices 

with FCC Limits. Transition Period for the Phantom Requirements of Supplement C to OET 

Bulletin 65. 

IEC 62209-1: Human exposure to radio frequency fields from hand-held and body-mounted 

wireless communication devices – Human models, instrumentation, and procedures –Part 1: 

Procedure to determine the Specific Absorption Rate (SAR) for hand-held devices used in close 

proximity to the ear (frequency range of 300 MHz to 3 GHz). 

IEC 62209-2:2008(106/162/CDV): Human exposure to radio frequency fields from handheld and 

body-mounted wireless communication devices – Human models, instrumentation, and 

procedures –Part 2: Procedure to determine the Specific Absorption Rate (SAR)for wireless 

communication devices used in close proximity to the human body .( frequency rang of 30MHz 

to 6GHz ) 

Conclusion 

Localized Specific Absorption Rate (SAR) of this portable wireless equipment has been 

measured in all cases requested by the relevant standards cited in Clause 7.2 of this test report. 

Maximum localized SAR is below exposure limits specified in the relevant standards cited in 

Clause 7.1 of this test report.  

General Judgment:  Pass                           

(Stamp) 

                 Date of issue: May 18
th

, 2009 

Comment The test result only responds to the measured sample. 
 

Approved by      

Weizhong Yang 

Revised by    

Minbao Ling 

Performed by   

Lu Wang 
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1. COMPETENCE AND WARRANTIES 

 

TA Technology (Shanghai) Co., Ltd. is a test laboratory competent to carry out the tests 

described in this test report. 

TA Technology (Shanghai) Co., Ltd. guarantees the reliability of the data presented in this test 

report, which is the results of measurements and tests performed for the items under test on the 

date and under the conditions stated in this test report and is based on the knowledge and 

teCHnical facilities available at TA Technology (Shanghai) Co., Ltd. at the time of execution of the 

test.  

TA Technology (Shanghai) Co., Ltd. is liable to the client for the maintenance by its personnel of 

the confidentiality of all information related to the items under test and the results of the test. 

 

2. GENERAL CONDITIONS 

 

This report only refers to the item that has undergone the test. 

This report standalone dose not constitute or imply by its own an approval of the product by the 

certification Bodies or competent Authorities. This document is only valid if complete; no partial 

reproduction can be made with out written approval of TA Technology (Shanghai) Co., Ltd. 

This report cannot be used partially or in full for publicity and/or promotional purposes with out 

previous written approval of TA Technology (Shanghai) Co., Ltd. and the Accreditation Bodies, if 

it applies. 
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3. DESCRIPTION OF EUT 

3.1. Addressing Information Related to EUT 

Table 1: Applicant (The Client) 

Name or Company Fujian Nanan Quansheng Electronics Co.,Ltd 

Address/Post No 82,Qiuzhong Industry Area,Xiamei Town,Nanan City, 

City Fujian Province 

Postal Code 362301 

Country China 

Telephone 0595-86769269 

Fax 0595-86762335 

Table 2: Manufacturer 

Name or Company Fujian Nanan Quansheng Electronics Co.,Ltd 

Address/Post No 82,Qiuzhong Industry Area,Xiamei Town,Nanan City, 

City Fujian Province 

Postal Code 362301 

Country China 

Telephone 0595-86769269 

Fax 0595-86762335 

3.2. Constituents of EUT 

Table 3: Constituents of Samples 

Description Model Serial Number Manufacturer 

The EUT TG-UV / 
Fujian Nanan Quansheng  

Electronics Co.,Ltd 

Lithium Battery BAT0110 / 
Fujian Nanan Quansheng  

Electronics Co.,Ltd 

AC/DC Adapter QS-0616 / 
Fujian Nanan Quansheng  

Electronics Co.,Ltd 

Note: 

The EUT appearances see ANNEX G. 

3.3. General Description 

Equipment Under Test (EUT) is a model of transceiver with external antenna. The detail about 

Mobile phone, Lithium Battery and AC/DC Adapter is in Table 3. SAR is tested for 400.0 - 470.0 

MHz UHF only. 

 

The sample under test was selected by the Client. 

 

Components list please refer to documents of the manufacturer. 
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3.4. Test item 

Table 4: Test item of EUT 

Device type : portable device 

Exposure category: controlled environment / general Occupational 

Device operating configurations : 

Operating mode(s): 400.0 - 470.0 MHz UHF 

Modulation: FM 

Operating frequency range(s) transmitter frequency range 

UHF 400MHz ~ 470 MHz 

Test channel  

(Low –Middle –High) 
9 -10 – 11  

Hardware version: / 

Software version: / 

Antenna type: External antenna 
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4. OPERATIONAL CONDITIONS DURING TEST 

The spatial peak SAR values were assessed for the lowest, middle and highest channels defined by 

UHF (Ch9 = 400.125MHz, Ch10 =435MHz, Ch11 = 469.225MHz) systems UHF, Battery and 

accessories shall be those specified by the manufacturer. The battery shall be fully charged before 

each measurement and there shall be no external connections. 
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5. SAR MEASUREMENTS SYSTEM CONFIGURATION  

5.1. SAR Measurement Set-up 

The DASY4 system for performing compliance tests consists of the following items: 

” A standard high precision 6-axis robot (Stäubli RX family) with controller and software. An 

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

” A dosimetric 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. 

” A data acquisition electronic (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. 

” A unit to operate the optical surface detector which is connected to the EOC. 

” The Electro-Optical Coupler (EOC) performs the conversion from the optical into a digital 

electric signal of the DAE. The EOC is connected to the DASY4 measurement server. 

” The DASY4 measurement server, which performs all real-time data evaluation for field 

measurements and surface detection, controls robot movements and handles safety 

operation. A computer operating Windows 2003 

” DASY4 software and SEMCAD data evaluation software. 

” Remote control with teach panel and additional circuitry for robot safety such as warning 

lamps, etc. 

” The generic twin phantom enabling the testing of left-hand and right-hand usage. 

” The device holder for handheld mobile phones. 

” Tissue simulating liquid mixed according to the given recipes. 

” System validation dipoles allowing to validate the proper functioning of the system. 

 
Figure 1. SAR Lab Test Measurement Set-up 
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5.2. Dasy4 E-field Probe System 

 

The SAR measurements were conducted with the dosimetric probe ET3DV6 (manufactured by 

SPEAG), designed in the classical triangular configuration and optimized for dosimetric 

evaluation.  

 

5.2.1. ET3DV6 Probe Specification                  

 

Construction Symmetrical design with triangular core 

Built-in  optical fiber for surface detection 

System (ET3DV6 only) Built-in shielding 

against static charges PEEK enclosure 

material (resistant to organic solvents, 

e.q., glycol) 

 Calibration In air from 10 MHz to 3 GHz  

 In brain and muscle simulating tissue at 

frequencies of 450MHz, 900MHz, 1750 

MHz, 1950MHz and 2450 MHz.  

(accuracy±8%) 

 Calibration for other liquids and 

frequencies upon request 

Frequency 10 MHz to 2.5 GHz; Linearity: ±0.2 dB 

 (30 MHz to 2.5 GHz) 

 

Directivity ±0.2 dB in brain tissue  

(rotation around probe axis)         

 ±0.4 dB in brain tissue  

(rotation around probe axis)         

Dynamic Range 5u W/g to > 100mW/g; Linearity: ±0.2dB 

Surface Detection  ±0.2 mm repeatability in air and clear 

liquids over diffuse reflecting surface 

(ET3DV6 only) 

Dimensions       Overall length: 330mm 

 Tip length: 16mm 

 Body diameter: 12mm 

 Tip diarneter: 6.8mm 

 Distance from probe tip to dipole 

 centers: 2.7mm 

Application General dosimetry up to 2.5GHz 

 Compliance tests of mobile phones 

              Fast automatic scanning in arbitrary 

                 phantoms 

 

 

 

Figure 2 ET3DV6 E-field Probe 

Figure 3 ET3DV6 E-field probe 
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5.2.2. E-field Probe Calibration 

Each probe is calibrated according to a dosimetric assessment procedure with accuracy better than ± 

10%. The spherical isotropy was evaluated and found to be better than ± 0.25dB. The sensitivity 

parameters (NormX, NormY, NormZ), the diode compression parameter (DCP) and the conversion 

factor (ConvF) of the probe are tested. 

 

The free space E-field from amplified probe outputs is determined in a test chamber. This is 

performed in a TEM cell for frequencies bellow 1 GHz, and in a wave guide above 1 GHz for free 

space. For the free space calibration, the probe is placed in the volumetric center of the cavity and at 

the proper orientation with the field. The probe is then rotated 360 degrees. 

E-field temperature correlation calibration is performed in a flat phantom filled with the appropriate 

simulated brain tissue. The measured free space E-field in the medium correlates to temperature rise 

in a dielectric medium. For temperature correlation calibration a RF transparent thermistor-based 

temperature probe is used in conjunction with the E-field probe. 

 

Where: ∆t = Exposure time (30 seconds),  

C = Heat capacity of tissue (brain or muscle),  

∆T = Temperature increase due to RF exposure. 

Or 

 

 Where: 

ı = Simulated tissue conductivity, 

ȡ = Tissue density (kg/m3). 

 

5.3. Other Test Equipment 

 

5.3.1. Device Holder for Transmitters 

The DASY device holder is designed to cope with 

the die rent positions given in the standard. 

It has two scales for device rotation (with respect to 

the body axis) and device inclination (with 

respect to the line between the ear reference 

points). The rotation centers for both scales is the 

ear reference point (ERP). Thus the device needs 

no repositioning when changing the angles. 

The DASY device holder is constructed of low-loss 

POM material.The amount of dielectric material 

has been reduced in the closest vicinity of the device, since measurements have suggested that the 

inference of the clamp on the test results could thus be lowered. 

Figure 4.Device Holder 
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5.3.2. Phantom 

 

The shell corresponds to the specifications of the Specific Anthropomorphic Mannequin (Oval Flat) 

phantom defined in IEEE 1528-2003, CENELEC 50361 and IEC 62209. It enables the dosimetric 

evaluation of wireless portable device usage as well as body mounted usage at the flat phantom 

region. A cover prevents evaporation of the liquid. Reference markings on the phantom allow the 

complete setup of all predefined phantom positions and measurement grids by manually 

teaching three points with the robot. 

 

 

Shell Thickness 2 ±0.2 mm 

Filling Volume Approx. 30 liters 

Dimensions 190×600×400 mm (H×L×W) 

 

 

 

 

 

 

 

 

 

 

5.4. Scanning procedure 

The DASY4 installation includes predefined files with recommended procedures for measurements 

and validation. They are read-only document files and destined as fully defined but unmeasured 

masks. All test positions (head or body-worn) are tested with the same configuration of test steps 

differing only in the grid definition for the different test positions. 

 

” The ”reference“ and ”drift“ measurements are located at the beginning and end of the batch 

process. They measure the field drift at one single point in the liquid over the complete procedure. 

The indicated drift is mainly the variation of the DUT’s output power and should vary max. ± 5 %. 

 

” The ”surface check“ measurement tests the optical surface detection system of the DASY4 system 

by repeatedly detecting the surface with the optical and mechanical surface detector and 

comparing the results. The output gives the detecting heights of both systems, the difference 

between the two systems and the standard deviation of the detection repeatability. Air bubbles or 

refraction in the liquid due to separation of the sugar-water mixture gives poor repeatability (above 

± 0.1mm). To prevent wrong results tests are only executed when the liquid is free of air bubbles. 

The difference between the optical surface detection and the actual surface depends on the probe 

and is specified with each probe. (It does not depend on the surface reflectivity or the probe angle 

to the surface within ± 30°.) 

 

” Area Scan 

Figure 5.Generic Twin Phantom 
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The Area Scan is used as a fast scan in two dimensions to find the area of high field values 

before running a detailed measurement around the hot spot.Before starting the area scan a grid 

spacing of 15 mm x 15 mm is set. During the scan the distance of the probe to the phantom remains 

unchanged. 

After finishing area scan, the field maxima within a range of 2 dB will be ascertained. 

 

” Zoom Scan 

Zoom Scans are used to estimate the peak spatial SAR values within a cubic averaging volume 

containing 1 g and 10 g of simulated tissue. The default Zoom Scan is done by 7x7x7 points within 

a cube whose base is centered around the maxima found in the preceding area scan. 

 

” Spatial Peak Detection 

The procedure for spatial peak SAR evaluation has been implemented and can determine values of 

masses of 1g and 10g, as well as for user-specific masses.The DASY4 system allows evaluations 

that combine measured data and robot positions, such as: 

噝 maximum search 

噝 extrapolation 

噝 boundary correction 

噝 peak search for averaged SAR 

During a maximum search, global and local maxima searches are automatically performed in 2-D 

after each Area Scan measurement with at least 6 measurement points. It is based on the 

evaluation of the local SAR gradient calculated by the Quadratic Shepard
’
s method. The algorithm 

will find the global maximum and all local maxima within -2 dB of the global maxima for all SAR 

distributions. 

Extrapolation routines are used to obtain SAR values between the lowest measurement points and 

the inner phantom surface. The extrapolation distance is determined by the surface detection 

distance and the probe sensor offset. Several measurements at different distances are necessary 

for the extrapolation. Extrapolation routines require at least 10 measurement points in 3-D space. 

They are used in the Zoom Scan to obtain SAR values between the lowest measurement points and 

the inner phantom surface. The routine uses the modified Quadratic Shepard
’
s method for 

extrapolation. For a grid using 7x7x7 measurement points with 5mm resolution amounting to 343 

measurement points, the uncertainty of the extrapolation routines is less than 1% for 1g and 10g 

cubes. 

” A Z-axis scan measures the total SAR value at the x-and y-position of the maximum SAR value             

found during the cube 7x7x7 scan. The probe is moved away in z-direction from the bottom of the 

SAM phantom in 5mm steps. 
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5.5. Data Storage and Evaluation 

 

5.5.1. Data Storage 

 

The DASY4 software stores the acquired data from the data acquisition electronics as raw data (in 

microvolt readings from the probe sensors), together with all necessary software parameters for the 

data evaluation (probe calibration data, liquid parameters and device frequency and modulation data) 

in measurement files with the extension ".DA4". The software evaluates the desired unit and format 

for output each time the data is visualized or exported. This allows verification of the complete 

software setup even after the measurement and allows correction of incorrect parameter settings. For 

example, if a measurement has been performed with a wrong crest factor parameter in the device 

setup, the parameter can be corrected afterwards and the data can be re-evaluated. 

 

The measured data can be visualized or exported in different units or formats, depending on the 

selected probe type ([V/m], [A/m], [°C], [mW/g], [mW/cm²], [dBrel], etc.). Some of these units are not 

available in certain situations or show meaningless results, e.g., a SAR output in a lossless media will 

always be zero. Raw data can also be exported to perform the evaluation with other software 

packages. 

 

5.5.2. Data Evaluation by SEMCAD 

 

The SEMCAD software automatically executes the following procedures to calculate the field units 

from the microvolt readings at the probe connector. The parameters used in the evaluation are stored 

in the configuration modules of the software: 

 

Probe parameters:  - Sensitivity                        Normi, ai0, ai1, ai2 

- Conversion factor                 ConvFi 

- Diode compression point           Dcpi 

 

Device parameters:  - Frequency                        f 

- Crest factor                       cf 

 

Media parameters:  - Conductivity                       σ 

- Density                           ρ 
 

These parameters must be set correctly in the software. They can be found in the component 

documents or they can be imported into the software from the configuration files issued for the 

DASY4 components. In the direct measuring mode of the multimeter option, the parameters of the 

actual system setup are used. In the scan visualization and export modes, the parameters stored in 

the corresponding document files are used. 

 

The first step of the evaluation is a linearization of the filtered input signal to account for the 

compression characteristics of the detector diode. The compensation depends on the input signal, 
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the diode type and the DC-transmission factor from the diode to the evaluation electronics. 

 

If the exciting field is pulsed, the crest factor of the signal must be known to correctly compensate for 

peak power. The formula for each channel can be given as: 

Vi = Ui + Ui
2 · c f / d c pi 

With   Vi = compensated signal of channel i    ( i = x, y, z ) 

Ui = input signal of channel i          ( i = x, y, z ) 

cf = crest factor of exciting field       (DASY parameter) 

dcpi = diode compression point       (DASY parameter) 

 

From the compensated input signals the primary field data for each channel can be 

evaluated: 

E-field probes:         Ei = ( Vi / Normi · ConvF )1/2
 

H-field probes:      Hi = ( Vi )
1/2 · ( ai0 + ai1 f + ai2f

2 ) / f 

  

With    Vi           = compensated signal of channel i                  (i = x, y, z) 

Normi       = sensor sensitivity of channel i                      (i = x, y, z) 

[mV/(V/m)
2
] for E-field Probes 

ConvF    = sensitivity enhancement in solution 

aij        = sensor sensitivity factors for H-field probes 

f            = carrier frequency [GHz] 

Ei              = electric field strength of channel i in V/m 

Hi               = magnetic field strength of channel i in A/m 

 

The RSS value of the field components gives the total field strength (Hermitian magnitude): 

Etot = (Ex
2+ EY

2+ Ez
2)1/2 

 

The primary field data are used to calculate the derived field units. 

SAR = ( Etot
2· ) / (  · 1000) 
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with  SAR         = local specific absorption rate in mW/g 

Etot         = total field strength in V/m 

= conductivity in [mho/m] or [Siemens/m] 

= equivalent tissue density in g/cm
3
 

Note that the density is normally set to 1 (or 1.06), to account for actual brain density rather than the 

density of the simulation liquid. The power flow density is calculated assuming the excitation field to 

be a free space field. 

Ppwe = Etot
2
 / 3770  or  Ppwe = Htot

2 · 37.7 

 

with  Ppwe = equivalent power density of a plane wave in mW/cm
2
 

Etot = total electric field strength in V/m 

Htot = total magnetic field strength in A/m 
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5.6. System check 

The manufacturer calibrates the probes annually. Dielectric parameters of the tissue simulants were 

measured every day using the dielectric probe kit and the network analyser. A system check 

measurement was made following the determination of the dielectric parameters of the simulant, 

using the dipole validation kit. A power level of 398 mW was supplied to the dipole antenna, which 

was placed under the flat section of the twin SAM phantom. The system check results (dielectric 

parameters and SAR values) are given in the table 11. 

 

System check results have to be equal or near the values determined during dipole calibration with 

the relevant liquids and test system (±10 %). 

 

System check is performed regularly on all frequency bands where tests are performed with the 

DASY 4 system.  

. 

 

Figure 6. System Check Set-up 
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5.7. Equivalent Tissues 

The liquid is consisted of water, sugar, salt, Preventol and Cellulose. The liquid has previously been 

proven to be suited for worst-case. The Table 5 and Table 6 show the detail solution. It’s satisfying 

the latest tissue dielectric parameters requirements proposed by the OET 65. 

 

Table 5: Composition of the Head Tissue Equivalent Matter 

MIXTURE% FREQUENCY(Brain) 450MHz 

Water 38.56 

Sugar 56.32 

Salt 3.95 

Preventol 0.10 

Cellulose 1.07 

Dielectric Parameters  

Target Value 
f=450MHz    İ=43.5   ı=0.87 

 

Table 6: Composition of the Body Tissue Equivalent Matter 

MIXTURE% FREQUENCY(Body)450MHz 

Water 51.16 

Sugar 46.78 

Salt 1.49 

Preventol 0.10 

Cellulose 0.47 

Dielectric Parameters  

Target Value 
f=450MHz    İ=56.7   ı=0.94 

 

 

6. LABORATORY ENVIRONMENT 

Table 7: The Ambient Conditions during Test 

Temperature Min. = 20 C, Max. = 25 C 

Relative humidity Min. = 30%, Max. = 70% 

Ground system resistance < 0.5  

Ambient noise is checked and found very low and in compliance with requirement of standards.

Reflection of surrounding objects is minimized and in compliance with requirement of standards.
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7. CHARACTERISTICS OF THE TEST 

 

7.1. Applicable Limit Regulations 

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

Frequency Electromagnetic Fields, 3 kHz to 300 GHz. 

 

7.2. Applicable Measurement Standards 

IEEE 1528–2003: Recommended Practice for Determining the Peak Spatial-Average Specific 

Absorption Rate (SAR) in the Human Head Due to Wireless Communications Devices: Experimental 

Techniques. 

 

OET Bulletin 65 supplement C, published June 2001 including DA 02-1438, published June 

2002: Additional Information for Evaluating Compliance of Mobile and Portable Devices with FCC 

Limits. Transition Period for the Phantom Requirements of Supplement C to OET Bulletin 65. 

 

IEC 62209-1: Human exposure to radio frequency fields from hand-held and body-mounted wireless 

communication devices – Human models, instrumentation, and procedures –Part 1: Procedure to 

determine the Specific Absorption Rate (SAR) for hand-held devices used in close proximity to the 

ear (frequency range of 300 MHz to 3 GHz). 

 

IEC 62209-2:2008(106/162/CDV): Human exposure to radio frequency fields from handheld and 

body-mounted wireless communication devices – Human models, instrumentation, and procedures 

–Part 2: Procedure to determine the Specific Absorption Rate (SAR)for wireless communication 

devices used in close proximity to the human body .( frequency rang of 30MHz to 6GHz ) 
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8. CONDUCTED OUTPUT POWER MEASUREMENT 

 

 

8.1. Conducted Power Results 

  

  Table 8: Conducted Power Measurement Results 

Conducted Power 

Channel 9 Channel 10 Channel 11 UHF 

(400.125MHz) (435MHz) (469.225MHz) 

Before test (dBm) 35.55 35.63 35.50 

After test (dBm) 35.54 35.62 35.51 
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9. TEST RESULTS 

 

9.1. Dielectric Performance 

Table 9: Dielectric Performance of Head Tissue Simulating Liquid 

Dielectric Parameters 
Frequency Description 

İr ı(s/m) 

Temp 

 

Target value 

±5% window 

43.50 

41.33 — 45.68 

0.87 

0.83 — 0.91 
/ 

450MHz 

(head) Measurement value 

2009-5-17 
44.93 0.85 21.8 

 

 

Table 10: Dielectric Performance of Body Tissue Simulating Liquid 

Dielectric Parameters 
Frequency Description 

İr ı(s/m) 

Temp 

 

Target value 

±5% window 

56.70 

53.87 — 59.54 

0.94 

0.89— 0.99 
/ 

450MHz 

(body) Measurement value 

2009-5-17 
56.30 0.97 21.9 

 

 

9.2. System Check Results 

Table 11: System Check 

SAR(W/kg) 
Dielectric 

Parameters 
Temp

Frequency Description 

10g 1g İr ı(s/m) ć 

Recommended result 

±10% window 

1.27 

1.143—1.397

1.9 

1.71 — 2.09
43.3 0.83 / 

450MHz 
Measurement value 

2009-5-17 
1.31 2.02 44.93 0.85 21.9 

Note˖1. The graph results see ANNEX B.  

1. 2. Target Values used derive from the calibration certificate and 398 mW is used as feeding power to the 

calibrated dipole. 
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9.3. Summary of Measurement Results  

Table 12: SAR Values (UHF) 

1 g Average 
Power 

Drift (dB) 

Limits 8.0 W/kg ±  0.21 

Duty cycle Power 

Frequency  Channel 

100% 50% Drift(dB) 

Graph  

Results 

The EUT display towards phantom, Distance 15mm (Face Held) 

400.125MHz 9 2.280 1.140 0.014 Figure 8 

435 MHz 10 7.390  3.695 0.001 Figure 10 

469.225 MHz 11 4.380  2.190 -0.039 Figure 12 

The EUT display towards phantom with belt clip, Distance 0mm (Body-Worn) 

400.125MHz 9 2.210  1.105 -0.019 Figure 14 

435 MHz 10 8.340  4.170 -0.058 Figure 16 

469.225 MHz 11 4.630  2.315 -0.042 Figure 18 

 

Table 13:SAR Values are scaled for the power drift 

1 g Average 
Power 

Drift (dB)

Limits 8.0 W/kg ±  0.21 

SAR 1g(W/kg) 

(include +power 

drift) 

Duty cycle Duty cycle 

Frequency  Channel 

100% 50% 

Power 

Drift(dB) 

+ Power 

Drift 

10^(dB/10) 

100% 50% 

The EUT display towards phantom, Distance 15mm (Face Held) 

400.125MHz 9 2.280 1.140 0.014 1.003 2.287 1.143 

435 MHz 10 7.390  3.695 0.001 1.000 7.390  3.695 

469.225 MHz 11 4.380  2.190 -0.039 1.009 4.419 2.210 

The EUT display towards phantom with belt clip, Distance 0mm (Body-Worn) 

400.125MHz 9 2.210  1.105 -0.019 1.004 2.219 1.110 

435 MHz 10 8.340  4.170 -0.058 1.013 8.448 4.224 

469.225 MHz 11 4.630  2.315 -0.042 1.010 4.676 2.338 

Note: 1.The value with blue color is the maximum SAR Value of each test band. 

2. The Exposure category about EUT: controlled environment / general Occupational, so the 

SAR limit is 8.0 W/kg averaged over any 1 gram of tissue. 

9.4. Conclusion 

Localized Specific Absorption Rate (SAR) of this portable wireless device has been measured in all 

cases requested by the relevant standards cited in Clause 7.2 of this report. Maximum localized SAR 

is 4.224W/kg that are below exposure limits specified in the relevant standards cited in Clause 7.1 of 

this test report.  
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10. MEASUREMENT UNCERTAINTY 

No. source Type
Uncertainty 

Value (%) 

Probability 

Distribution
k ci 

Standard 

ncertainty 

'

i
u (%) 

Degree of 

freedom 

Veff or vi 

1 System repetivity A 0.5 N 1 1 0.5 9 

Measurement system 

2 probe calibration B 5.9 N 1 1 5.9 ∞ 

3 axial isotropy of the probe B 4.7 R 3
5.0

 

1.9 ∞ 

4 Hemispherical isotropy of the probe B 9.4 R 3
5.0

 

3.9 ∞ 

6 boundary effect B 1.9 R 3 1 1.1 ∞ 

7 probe linearity B 4.7 R 3 1 2.7 ∞ 

8 System detection limits B 1.0 R 3 1 0.6 ∞ 

9 readout Electronics B 1.0 N 1 1 1.0 ∞ 

10 response time B 0 R 3 1 0 ∞ 

11 integration time B 4.32 R 3 1 2.5 ∞ 

12 noise B 0 R 3 1 0 ∞ 

13 RF Ambient Conditions B 3 R 3 1 1.73 ∞ 

14 Probe Positioner Mechanical Tolerance B 0.4 R 3 1 0.2 ∞ 

15 
Probe Positioning with respect to 

Phantom Shell 
B 2.9 R 3 1 1.7 ∞ 

16 

Extrapolation, interpolation and 

Integration Algorithms for Max. SAR 

Evaluation 

B 3.9 R 3 1 2.3 ∞ 

Test sample Related 

17 -Test Sample Positioning A 2.9 N 1 1 2.9 5 

18 -Device Holder Uncertainty  A 4.1 N 1 1 4.1 5 

19 
-Output Power Variation - SAR drift 

measurement 
B 5.0 R 3 1 2.9 ∞ 

Physical parameter 
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20 -phantom B 4.0 R 3 1 2.3 ∞ 

21 
 -liquid conductivity (deviation from 

target) 
B 5.0 R 3 0.64 1.8 ∞ 

22 
-liquid conductivity (measurement 

uncertainty) 
B 5.0 N 1 0.64 3.2 ∞ 

23 -liquid permittivity (deviation from target) B 5.0 R 3 0.6 1.7 ∞ 

24 
-liquid permittivity (measurement 

uncertainty ) 
B 5.0 N 1 0.6 3.0 ∞ 

Combined standard uncertainty ∑
=

=
21

1

22'

i

iic
ucu   12.0  

Expanded uncertainty (confidence interval of 

95 %) 
ce
uu 2=  N k=2 24.0  

11. MAIN TEST INSTRUMENTS 

 

Table 14: List of Main Instruments 

No. Name Type Serial Number Calibration Date 
Valid 

Period 

01 Network analyzer Agilent 8753E US37390326 September 14, 2008 One year 

02 Dielectric Probe Kit Agilent 85070E US44020115 No Calibration Requested 

03 Power meter Agilent E4417A GB41291714 March 14, 2009 One year 

04 Power sensor Agilent 8481H MY41091316 March 14, 2009 One year 

05 Signal Generator HP 8341B 2730A00804 September 14, 2008 One year 

06 Amplifier IXA-020 0401 No Calibration Requested 

07 BTS E5515C GB46490218 September 14, 2008 One year 

08 E-field Probe ET3DV6 1737 November 25, 2008 One year 

09 DAE DAE4 452 November 18, 2008 One year 

10 Validation Kit 450MHz D450V2 1021 February 2, 2009 One year 

 

12. TEST PERIOD 

The test is performed in May 17, 2009. 

 

13. TEST LOCATION 

 

The test is performed at TA Technology (Shanghai) Co., Ltd. 

 

*****END OF REPORT BODY***** 
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ANNEX A: TEST LAYOUT 

 
Picture 1: Specific Absorption Rate Test Layout 

 

Picture 2: Liquid depth in the Flat Phantom (450 MHz) 
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ANNEX B: SYSTEM VALIDATION RESULTS 

System Performance Check at 450 MHz 

DUT: Dipole450 MHz; Type: D450V2; Serial: 1021 

Date/Time: 5/17/2009 0:14:33 AM 

Communication System: CW; Frequency: 450 MHz;Duty Cycle: 1:1 

Medium parameters used: f = 450 MHz; ı = 0.85 mho/m; İr = 44.93; ȡ = 1000 kg/m
3
  

• Probe: ET3DV6 - SN1737; ConvF(7.2, 7.2, 7.2);  

• Electronics: DAE4 Sn452; 

d=15mm, Pin=398mW/Area Scan (41x131x1): Measurement grid: dx=15mm, dy=15mm 

Maximum value of SAR (interpolated) = 2.15 mW/g 

 

d=15mm, Pin=398mW/Zoom Scan (7x7x7) (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, 

dz=5mm 

Reference Value = 52.1 V/m; Power Drift = -0.022 dB 

Peak SAR (extrapolated) = 3.29 W/kg 

SAR(1 g) = 2.02 mW/g; SAR(10 g) = 1.31 mW/g 

Maximum value of SAR (measured) = 2.15 mW/g 

 

 

 

 

 

 

Figure 7 System Performance Check 450MHz 398mW 
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ANNEX C: GRAPH RESULTS 

 

TG-UV Front towards Phantom, distance 15 mm, High 

Date/Time: 5/17/2009 0:48:58 AM 

Communication System: PTT 450; Frequency: 469.225 MHz;Duty Cycle: 1:1 

Medium parameters used (interpolated): f = 469.225 MHz; ı = 0.865 mho/m; İr = 44.5; ȡ = 1000 

kg/m
3
  

Ambient Temperature:22.3 ć         Liqiud Temperature: 21.5ć 

Phantom section: Flat Section  

DASY4 Configuration: 

Probe: ET3DV6 - SN1737; ConvF(7.2, 7.2, 7.2); Calibrated: 11/25/2008  

Electronics: DAE4 Sn452; Calibrated: 11/18/2008  

Phantom: Flat Phantom ELI4.0; Type: QDOVA001BB; Serial: SN1058  

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

 

Towards Phantom High/Area Scan (51x181x1): Measurement grid: dx=20mm, dy=20mm 

Maximum value of SAR (interpolated) = 2.77 mW/g 

 

Towards Phantom High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, 

dz=5mm 

Reference Value = 55.9 V/m; Power Drift = 0.014dB 

Peak SAR (extrapolated) = 3.29 W/kg 

SAR(1 g) = 2.28 mW/g; SAR(10 g) = 1.62 mW/g 

Maximum value of SAR (measured) = 2.45 mW/g 

 

 

 

Figure 8 Face Held, Towards Phantom, distance 15mm Channel 11 
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Figure 9 Z-Scan at power reference point (Face Held, Towards Phantom, distance 15mm 

Channel 11) 
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TG-UV Front Towards Phantom, distance 15 mm, Middle 

Date/Time: 5/17/2009 1:10:07 AM 

Communication System: PTT 450; Frequency: 435 MHz;Duty Cycle: 1:1 

Medium parameters used: f = 435 MHz; ı = 0.838 mho/m; İr = 45.3; ȡ = 1000 kg/m
3
  

Ambient Temperature:22.3 ć         Liqiud Temperature: 21.5ć 

Phantom section: Flat Section  

DASY4 Configuration: 

Probe: ET3DV6 - SN1737; ConvF(7.2, 7.2, 7.2); Calibrated: 11/25/2008  

Electronics: DAE4 Sn452; Calibrated: 11/18/2008  

Phantom: Flat Phantom ELI4.0; Type: QDOVA001BB; Serial: SN1058  

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

 

Towards Phantom Middle/Area Scan (51x181x1): Measurement grid: dx=20mm, dy=20mm 

Maximum value of SAR (interpolated) = 8.28 mW/g 

 

Towards Phantom Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, 

dz=5mm 

Reference Value = 93.5 V/m; Power Drift = 0.001 dB 

Peak SAR (extrapolated) = 10.6 W/kg 

SAR(1 g) = 7.39 mW/g; SAR(10 g) = 5.32 mW/g 

Maximum value of SAR (measured) = 7.83 mW/g 

 

 

 

Figure 10 Face Held, Front Towards Phantom, distance 15 mm, Channel 10 
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Figure 11 Z-Scan at power reference point (Face Held, Front towards Phantom, distance 15 

mm, Channel 10) 
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TG-UV Front Towards Phantom, distance 15 mm, Low 

Date/Time: 5/17/2009 1:35:28 AM 

Communication System: PTT 450; Frequency: 400.125 MHz;Duty Cycle: 1:1 

Medium parameters used (interpolated): f = 400.125 MHz; ı = 0.831 mho/m; İr = 45.7; ȡ = 1000 

kg/m
3
  

Ambient Temperature:22.3 ć         Liqiud Temperature: 21.5ć 

Phantom section: Flat Section  

DASY4 Configuration: 

Probe: ET3DV6 - SN1737; ConvF(7.2, 7.2, 7.2); Calibrated: 11/25/2008  

Electronics: DAE4 Sn452; Calibrated: 11/18/2008  

Phantom: Flat Phantom ELI4.0; Type: QDOVA001BB; Serial: SN1058  

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

 

Towards Phantom Low/Area Scan (51x181x1): Measurement grid: dx=20mm, dy=20mm 

Maximum value of SAR (interpolated) = 9.06 mW/g 

 

Towards Phantom Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, 

dz=5mm 

Reference Value = 74.6 V/m; Power Drift = -0.039 dB 

Peak SAR (extrapolated) = 10.9 W/kg 

SAR(1 g) = 4.38 mW/g; SAR(10 g) = 2.93 mW/g 

Maximum value of SAR (measured) = 4.38 mW/g 

 

 

 

Figure 12 Face Held, Front Towards Phantom, distance 15 mm, Channel 9 
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Figure 13 Z-Scan at power reference point (Face Held, Front Towards Phantom, distance 15 

mm, Channel 9) 
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TG-UV Back to Phanntom, Belt clip attach Phanntom High 

Date/Time: 5/17/2009 2:05:56 AM 

Communication System: PTT 450; Frequency: 469.225 MHz;Duty Cycle: 1:1 

Medium parameters used (interpolated): f = 469.225 MHz; ı = 0.982 mho/m; İr = 55.8; ȡ = 1000 

kg/m
3
  

Ambient Temperature:22.3 ć         Liqiud Temperature: 21.5ć 

Phantom section: Flat Section  

DASY4 Configuration: 

Probe: ET3DV6 - SN1737; ConvF(7.52, 7.52, 7.52); Calibrated: 11/25/2008  

Electronics: DAE4 Sn452; Calibrated: 11/18/2008  

Phantom: Flat Phantom ELI4.0; Type: QDOVA001BB; Serial: SN1058  

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

 

Towards Ground High/Area Scan (51x181x1): Measurement grid: dx=20mm, dy=20mm 

Maximum value of SAR (interpolated) = 4.89 mW/g 

 

Towards Ground High/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, 

dz=5mm 

Reference Value = 53.1 V/m; Power Drift = -0.019 dB 

Peak SAR (extrapolated) = 3.24 W/kg 

SAR(1 g) = 2.21 mW/g; SAR(10 g) = 1.46 mW/g 

Maximum value of SAR (measured) = 2.36 mW/g 

 

 

 

Figure 14 Body-Worn, Back to Phanntom, Belt clip attach Phanntom Channel 11 
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Figure 15 Z-Scan at power reference point (Body-Worn, Back to Phanntom, Belt clip attach 

Phanntom Channel 11 ) 
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TG-UV Back to Phanntom, Belt clip attach Phanntom Middle 

Date/Time: 5/17/2009 2:40:58 AM 

Communication System: PTT 450; Frequency: 435 MHz;Duty Cycle: 1:1 

Medium parameters used: f = 435 MHz; ı = 0.961 mho/m; İr = 56.5; ȡ = 1000 kg/m
3
  

Ambient Temperature:22.3 ć         Liqiud Temperature: 21.5ć 

Phantom section: Flat Section  

DASY4 Configuration: 

Probe: ET3DV6 - SN1737; ConvF(7.52, 7.52, 7.52); Calibrated: 11/25/2008  

Electronics: DAE4 Sn452; Calibrated: 11/18/2008  

Phantom: Flat Phantom ELI4.0; Type: QDOVA001BB; Serial: SN1058  

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

 

Towards Ground Middle/Area Scan (51x181x1): Measurement grid: dx=20mm, dy=20mm 

Maximum value of SAR (interpolated) = 18.1 mW/g 

 

Towards Ground Middle/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, 

dz=5mm 

Reference Value = 100.9 V/m; Power Drift = -0.058 dB 

Peak SAR (extrapolated) = 18.2 W/kg 

SAR(1 g) = 8.34 mW/g; SAR(10 g) = 5.34 mW/g 

Maximum value of SAR (measured) = 8.37 mW/g 

 

 

 

Figure 16 Body-Worn, Back to Phanntom, Belt clip attach Phanntom Channel 10 
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Figure 17 Z-Scan at power reference point (Body-Worn, Back to Phanntom, Belt clip attach 

Phanntom, Channel 10) 
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TG-UV Back to Phanntom, Belt clip attach Phanntom Low 

Date/Time: 5/17/2009 3:26:08 AM 

Communication System: PTT 450; Frequency: 400.125 MHz;Duty Cycle: 1:1 

Medium parameters used (interpolated): f = 400.125 MHz; ı = 0.92 mho/m; İr = 56.7; ȡ = 1000 kg/m
3
  

Ambient Temperature:22.3 ć         Liqiud Temperature: 21.5ć 

Phantom section: Flat Section  

DASY4 Configuration: 

Probe: ET3DV6 - SN1737; ConvF(7.52, 7.52, 7.52); Calibrated: 11/25/2008  

Electronics: DAE4 Sn452; Calibrated: 11/18/2008  

Phantom: Flat Phantom ELI4.0; Type: QDOVA001BB; Serial: SN1058  

Measurement SW: DASY4, V4.7 Build 80; Postprocessing SW: SEMCAD, V1.8 Build 186 

 

Towards Ground Low/Area Scan (51x181x1): Measurement grid: dx=20mm, dy=20mm 

Maximum value of SAR (interpolated) = 10.4 mW/g 

 

Towards Ground Low/Zoom Scan (7x7x7)/Cube 0: Measurement grid: dx=5mm, dy=5mm, 

dz=5mm 

Reference Value = 71.9 V/m; Power Drift = -0.042 dB 

Peak SAR (extrapolated) = 6.79 W/kg 

SAR(1 g) = 4.63 mW/g; SAR(10 g) = 3.3 mW/g 

Maximum value of SAR (measured) = 4.93 mW/g 

 

 

 

Figure 18 Body-Worn, Back to Phanntom, Belt clip attach Phanntom Channel 9 
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Figure 19 Z-Scan at power reference point (Body-Worn, Back to Phanntom, Belt clip attach 

Phanntom, Channel 9) 
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1. GENERAL INFORMATION 

1.1 PRODUCT DESCRIPTION  

The EUT is a single channel Two-way Radio designed for voice communication. It is designed by way of 

utilizing the FM modulation achieves the system operating. 

A major technical description of EUT is described as following: 

Communication Type Voice / Tone only 

Modulation FM 

Emission Type 16K0F3E/11K0F3E 

Emission Bandwidth 

10.34 KHz (Limit:11.25 KHz for 12.5 KHz channel separation) at 136-174MHz

10.50 KHz (Limit:11.25 KHz for 12.5 KHz channel separation) at 400-470MHz

15.33 KHz (Limit: 20 KHz for 25 KHz channel Separation) at 136-174MHz 

15.34 KHz (Limit: 20 KHz for 25 KHz channel Separation) at 400-470MHz 

Peak Frequency 

Deviation 

1.89 KHz for 12.5 KHz Channel Separation (Limit<±2.5 KHz) 

3.72 KHz for 25 KHz Channel Separation (Limit<±5 KHz) 

Audio Frequency 

Response 
2.17 KHz (Limit<3.125 KHz) 

Maximum Transmitter 

Power 

35.47 dBm/35.52 dBm for 12.5 KHz/25.0KHz Channel Separation at 

136MHz-174MHz 

35.45 dBm/35.49 dBm for 12.5 KHz/25.0KHz Channel Separation  at 

400MHz-470MHz 

Output power 

Modification 
4W  

Antenna Designation Detachable 

Power Supply DC 7.4V by battery 

Battery Endpoint DC 6.4V 

Operation Frequency 

Range and Channel 

Frequency Range: 136 MHz to 173.995MHz, 400 MHz to 469.995 MHz 

Channel Separation: 12.5KHz and 25KHz 

Top Channel: 173.995 MHz, 469.995 MHz, 

Centre Channel: 150.000 MHz,435.000 MHz, 

Bottom Channel: 136.000 MHz,400.000MHz 

Frequency Tolerance 

1.794ppm/1.868ppm for 12.5 KHz/25.0 KHz Channel Separation at 

136-174MHz 

1.581ppm/1.615ppm for 12.5KHz/25.0 KHz Channel Separation at 

400-470MHz 
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1.2 RELATED SUBMITTAL(S) / GRANT (S) 

This submittal(s) (test report) is intended for FCC ID: XBPTG-UV, filing to comply with the FCC Part 90 

requirements. 

 

1.3 TEST METHODOLOGY 

The radiated emission testing was performed according to the procedures of ANSI C 63.4: 2003; TIA/EIA 

603 and FCC CFR 47 Rules of 2.1046, 2.1047, 2.1049, 2.1051, 2.1053, 2.1055, 2.1057. 
 

1.4 TEST FACILITY 

The test site used to collect the radiated data is located on the address of World Standardization 

Certification & Testing Co., Ltd. 1-2/F, Dachong Keji Building, No.28 of Tonggu Road, Nanshan District, 

Shenzhen, China. The test site is constructed and calibrated to meet the FCC requirements in 

documents ANSI C63.4: 2003. 

FCC register No.: 276008 and IC register No.: 7700A-1. 

 

1.5 SPECIAL ACCESSORIES 

Not available for this EUT intended for grant. 
 

1.6 EQUIPMENT MODIFICATIONS 

Not available for this EUT intended for grant. 
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2. SYSTEM TEST CONFIGURATION 

2.1 EUT CONFIGURATION 

The EUT configuration for testing is installed on RF field strength measurement to meet the 

Commission’s requirement and operating in a manner which intends to maximize its emission 

characteristics in a continuous normal application. 

 

2.2 EUT EXERCISE 

The Transmitter was operated in the normal operating mode. The TX frequency was fixed which was for 

the purpose of the measurements. 
 

2.3 GENERAL TECHNICAL REQUIREMENTS 

(1). Section 15.207: Conducted Limits (Not applicable) 

(2). Section 90.205: Maximum ERP is dependent upon the station’s antenna HAAT and required service 

area 

(3). Section 90.207: Modulation Characteristic 

(4). Section 90.209: Occupied Bandwidth 

(5). Section 90.210: Emission Mask 

(6). Section 90.213: Frequency Tolerance 

(7). Section 90.214: Transient Frequency Behavior 

 

2.4  CONFIGURATION OF TESTED SYSTEM 

 

Fig. 2-1 Configuration of Tested System 

 

 

 

 

Table 2-1 Equipment Used in Tested System 

 

Item Equipment Model No. Identifier Note

1 Two-way Radio TG-UV FCC ID: XBPTG-UV EUT

-- -- -- -- -- 

-- -- -- -- -- 

EUT 
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3. SUMMARY OF TEST RESULTS 

 
 

FCC Rules Description Of Test Result 

§15.207 Conducted Emission N/A 

§90.205  Maximum Transmitter Power Compliant 

§90.207 Modulation Characteristic Compliant 

§90.209 Occupied Bandwidth Compliant 

§90.210 Emission Mask  Compliant 

§90.213 Frequency Tolerance Compliant 

§90.214 Transient Frequency Behavior Compliant 
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4. DESCRIPTION OF TEST MODES 

 

The EUT (Two-way Radio) has been tested under normal operating condition. Three channels (The 

top channel, the middle channel and the bottom channel) are chosen for testing at each channel 

separation (12.5 KHz/ 25 KHz). 
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5. CONDUCTED LIMITS (NOT APPLICABLE) 

5.1 PROVISIONS APPLICABLE 

For an intentional radiator that is designed to be connected to the public utility (AC) power line, the, 

the radio frequency voltage that is conducted back onto the AC power line on any frequencies within 

the band 150 KHz to 30 MHz shall not exceed the limits in the following table, as measured using a 

50uH/50 ohms line impedance stabilization network (LISN). Compliance with the provisions of this 

paragraph shall be based on the measurement of the radio frequency voltage between each power 

line and ground at the power terminal. The lower limit applies at the boundary between the 

frequencies ranges. 

 

Frequency of Emission (MHz) 
Conducted Limit(dBuV) 

Quasi-Peak Average 

0.15 – 0.5 66 to 56 * 56 to 46 * 

0.5 – 5 56 46 

5 – 30 60 50 

* Decreases with the logarithm of the frequency. 

 

5.2 MEASUREMENT PROCEDURE 

 

(1) The equipment was set up as per the test configuration to simulate typical actual usage per the 
user’s manual.  When the EUT is a tabletop system, a wooden table with a height of 0.8 meters 
is used and is placed on the ground plane as per ANSI C63.4 (see Test Facility for the 
dimensions of the ground plane used). When the EUT is a floor-standing equipment, it is placed 
on the ground plane which has a 3-12 mm non-conductive covering to insulate the EUT from the 
ground plane. 

(2) Support equipment, if needed, was placed as per ANSI C63.4. 
(3) All I/O cables were positioned to simulate typical actual usage as per ANSI C63.4. 
(4) The EUT received AC120V/60Hz power through a Line Impedance Stabilization Network (LISN)          

which supplied power source and was grounded to the ground plane. 
(5) All support equipments received AC power from a second LISN, if any. 
(6) The EUT test program was started. Emissions were measured on each current carrying line of 

the EUT using a spectrum Analyzer / Receiver connected to the LISN powering the EUT.  The 
LISN has two monitoring points:  Line 1 (Hot Side) and Line 2 (Neutral Side).  Two scans were 
taken:  one with Line 1 connected to Analyzer / Receiver and Line 2 connected to a 50 ohm load; 
the second scan had Line 1 connected to a 50 ohm load and Line 2 connected to the Analyzer / 
Receiver. 

(7) Analyzer / Receiver scanned from 150kHz to 30MHz for emissions in each of the test modes. 

During the above scans, the emissions were maximized by cable manipulation. 
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5.3 TEST SETUP BLOCK DIAGRAM 

 

EU T 

LISN  

EM I rece iver 

R eference ground p lane 

Vert. re ference 
p lane 

 

5.4 TEST EQUIPMENT USED 

 

Conducted Emission Test Site  

Name of Equipment Manufacturer Model Serial Number Cal. Date 

TEST RECEIVER R&S FCKL1528 A0304230 2008.06 

LISN SCHWARZBECK NSLK8127 A0304233 2008.06 
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5.5 TEST RESULT 

LINE CONDUCTED EMISSION TEST 

FREQ PEAK Q.P. AVG Q.P. AVG Q.P. AVG

RAW RAW RAW Limit Limit Margin Margin

dBuV dBuV dBuV dBuV dBuV dB dB

--- --- --- --- --- --- --- --- ---

--- --- --- --- --- --- --- --- ---

--- --- --- --- --- --- --- --- ---

--- --- --- --- --- --- --- --- ---

--- --- --- --- --- --- --- --- ---

--- --- --- --- --- --- --- --- ---

--- --- --- --- --- --- --- --- ---

--- --- --- --- --- --- --- --- ---

--- --- --- --- --- --- --- --- ---

--- --- --- --- --- --- --- --- ---

--- --- --- --- --- --- --- --- ---

--- --- --- --- --- --- --- --- ---

MHz
NOTE

 

**NOTE:  

“---” denotes the peak emission level was or more than 2dB below the Average limit, so no re-check 

anymore. 

L1 = Line One (Hot side) / L2 = Line Two (Neutral side) 
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6. FREQUENCY TOLERANCE 

6.1 PROVISIONS APPLICABLE 

a). According to FCC Part 2 Section 2.1055(a)(1), the frequency stability shall be measured with 

variation of ambient temperature from –30ć to +60ć centigrade. 

b). According to FCC Part 2 Section 2.1055(d)(2), for battery powered equipment, the frequency 

stability shall be measured with reducing primary supply voltage to the battery operating end 

point, which is specified by the manufacturer. 

c). According to FCC Part 90 Section 90.213, the frequency tolerance must be maintained within 

0.00025% for 12.5KHz channel separation and 0.0005% for 25KHz channel separation. 

  

6.2 MEASUREMENT PROCEDURE 

6.2.1 Frequency stability versus environmental temperature 

1. Setup the configuration per figure 1 for frequencies measurement inside an environment 

chamber, Install new battery in the EUT. 

2. Turn on EUT and set SA center frequency to the EUT radiated frequency. Set SA Resolution 

Bandwidth to 1KHz and Video Resolution Bandwidth to 1KHz and Frequency Span to 

50KHz.Record this frequency as reference frequency. 

3. Set the temperature of chamber to 60ć. Allow sufficient time (approximately 30 min) for the 

temperature of the chamber to stabilize. While maintaining a constant temperature inside the 

chamber, turn the EUT on and measure the EUT operating frequency. 

4. Repeat step 2 with a 10ć decreased per stage until the lowest temperature -30ć is measured, 

record all measured frequencies on each temperature step. 

 

6.2.2 Frequency stability versus input voltage 

1. Setup the configuration per figure 1 for frequencies measured at temperature if it is within 15ć 

to 25ć. Otherwise, an environment chamber set for a temperature of 20ć shall be used. The 

EUT shall be powered by DC 7.4 V 

2. Set SA center frequency to the EUT radiated frequency. Set SA Resolution Bandwidth to 1 KHz 

and Video Resolution Bandwidth to 1KHz. Record this frequency as reference frequency. 

3. Supply the EUT primary voltage at the operating end point which is specified by manufacturer  

and record the frequency. 
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6.3 TEST SETUP BLOCK DIAGRAM 

                           

 

 

 

 

 

 

 

6.4 TEST EQUIPMENT USED: 

 

NAME OF EQUIPMENT MANUFACTURER MODEL SERIAL NUMBER CAL. DATE 

Receiver R&S ESIB26 A0304218 2008.06 

Climate Chamber Albatross -- -- 2008.12 

 

6.5 TEST RESULT 

Variable DC power supply 

         Figure 1 

RF 
Attenuator 

Spectrum analyzer 

Or Receiver 

Temperature Chamber 

EUT 
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(1) Frequency stability versus input voltage (battery operation end point voltage is 6.4V) 

Measurement Result for Channel Separation of 12.5 KHz 

Channel 
Reference Frequency

(MHz) 

Frequency 
Measured at 

end point 
voltage 

Frequency 
Deviation 

ppm 

Limit 
ppm 

Top 173.995 173.994726 1.575  2.5  

Middle 150.000 149.999823 1.180  2.5 

Bottom 136.000 135.999756 1.794  2.5 

 

 

Measurement Result for Channel Separation of 25KHz 

Channel 
Reference Frequency

(MHz) 

Frequency 
Measured at 

end point 
voltage 

Frequency 
Deviation 

ppm 

Limit 
ppm 

Top 173.995 173.994776 1.287 5.0 

Middle 150.000 149.999810 1.267 5.0 

Bottom 136.000 135.999746 1.868 5.0 

 

Measurement Result for Channel Separation of 12.5 KHz 

Channel 
Reference Frequency

(MHz) 

Frequency 
Measured at 

end point 
voltage 

Frequency 
Deviation 

ppm 

Limit 
ppm 

Top 469.995 469.994257 1.581  2.5  

Middle 435.000    434.999678 0.740  2.5 

Bottom 400.000 399.999851 0.373  2.5 

 

 

Measurement Result for Channel Separation of 25KHz 

Channel 
Reference Frequency

(MHz) 

Frequency 
Measured at 

end point 
voltage 

Frequency 
Deviation 

ppm 

Limit 
ppm 

Top 469.995 469.994241 1.615  5.0 

Middle 435.000    434.999670 0.759  5.0 

Bottom 400.000 399.999863 0.342  5.0 
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(2)Frequency stability versus ambient temperature 

Bottom Channel @ 12.5 KHz Channel Separation 

Reference Frequency: 136.000 MHz                                   Limit: 2.5 ppm 

Environment 
Temperature (ć) 

Power Supply 
(V) 

Frequency deviation  

(MHz) ppm 

50 7.4 135.999982 0.132  

40 7.4 135.999956 0.324  

30 7.4 135.999949 0.375  

20 7.4 135.999906 0.691  

10 7.4 135.999894 0.779  

0 7.4 135.999880 0.882 

-10 7.4 135.999860 1.029 

-20 7.4 135.999832 1.230 

-30 7.4 135.999802 1.455 

 

Middle Channel @ 12.5 KHz Channel Separation 

Reference Frequency: 150.000MHz                               Limit: 2.5 ppm 

Environment 
Temperature (ć) 

Power Supply 
(V) 

Frequency deviation  

(MHz) ppm 

50 7.4 149.999979 0.140  

40 7.4 149.999970 0.200  

30 7.4 149.999959 0.273  

20 7.4 149.999946 0.360  

10 7.4 149.999919 0.540  

0 7.4 149.999890 0.733 

-10 7.4 149.999880 0.8 

-20 7.4 149.999872 0.853 

-30 7.4 149.999823 1.18 

 
Top Channel @ 12.5KHz Channel Separation 

Reference Frequency: 173.995 MHz                               Limit: 2.5 ppm 

Environment 
Temperature( )ć  

Power Supply 
(V) 

Frequency deviation  

(MHz) ppm 

50 7.4 173.994949 0.293  

40 7.4 173.994936 0.368  

30 7.4 173.994925 0.431  

20 7.4 173.994913 0.500  

10 7.4 173.994898 0.586  

0 7.4 173.994882 0.678 

-10 7.4 173.994875 0.718 

-20 7.4 173.994865 0.775 

-30 7.4 173.994852 0.850 
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Bottom Channel @ 25.0 KHz Channel Separation 

Reference Frequency: 136.000MHz                               Limit: 5.0 ppm 

Environment 

Temperature (ć) 
Power Supply 

(V) 

Frequency deviation  

(MHz) ppm 

50 7.4 135.999970 0.221  

40 7.4 135.999960 0.294  

30 7.4 135.999897 0.757  

20 7.4 135.999861 1.022  

10 7.4 135.999840 1.176  

0 7.4 135.999826 1.270 

-10 7.4 135.999811 1.389 

-20 7.4 135.999801 1.463 

-30 7.4 135.999791 1.536 

 

Middle Channel @ 25.0 KHz Channel Separation 

Reference Frequency: 150.000 MHz                               Limit: 5.0 ppm 

Environment 

Temperature (ć) 
Power Supply 

(V) 

Frequency deviation  

(MHz) ppm 

50 7.4 149.999981 0.127  

40 7.4 149.999972 0.187  

30 7.4 149.999981 0.127  

20 7.4 149.999965 0.233 

10 7.4 149.999961 0.260 

0 7.4 149.999912 0.586 

-10 7.4 149.999812 1.253 

-20 7.4 149.999814 1.240 

-30 7.4 149.999832 1.120 

 
Top Channel @ 25.0 KHz Channel Separation 

Reference Frequency: 173.995 MHz                               Limit: 5.0 ppm 

Environment 

Temperature(ć) 
Power Supply 

(V) 

Frequency deviation  

(MHz) ppm 

50 7.4 173.994951 0.282  

40 7.4 173.994938 0.356  

30 7.4 173.994927 0.420  

20 7.4 173.994915 0.489  

10 7.4 173.994891 0.626  

0 7.4 173.994861 0.798 

-10 7.4 173.994873 0.729 

-20 7.4 173.994856 0.827 

-30 7.4 173.994854 0.839 
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Bottom Channel @ 12.5 KHz Channel Separation 

Reference Frequency: 400.000 MHz                                   Limit: 2.5 ppm 

Environment 
Temperature (ć) 

Power Supply 
(V) 

Frequency deviation  

(MHz) ppm 

50 7.4 399.999872 0.320  

40 7.4 399.999856 0.360  

30 7.4 399.999879 0.302  

20 7.4 399.999856 0.360  

10 7.4 399.999834 0.415  

0 7.4 399.999820 0.45 

-10 7.4 399.999720 0.7 

-20 7.4 399.999772 0.57 

-30 7.4 399.999702 0.745 

 

Middle Channel @ 12.5 KHz Channel Separation 

Reference Frequency: 435.000 MHz                               Limit: 2.5 ppm 

Environment 
Temperature (ć) 

Power Supply 
(V) 

Frequency deviation  

(MHz) ppm 

50 7.4 434.999923 0.177  

40 7.4 434.999870 0.299  

30 7.4 434.999869 0.301  

20 7.4 434.999806 0.446  

10 7.4 434.999799 0.462  

0 7.4 434.999790 0.482 

-10 7.4 434.999780 0.505 

-20 7.4 434.999772 0.524 

-30 7.4 434.999723 0.636 

 
Top Channel @ 12.5KHz Channel Separation 

Reference Frequency: 469.995 MHz                               Limit: 2.5 ppm 

Environment 
Temperature( )ć  

Power Supply 
(V) 

Frequency deviation  

(MHz) ppm 

50 7.4 469.994949 0.109  

40 7.4 469.994936 0.136  

30 7.4 469.994925 0.160  

20 7.4 469.994913 0.185  

10 7.4 469.994898 0.217  

0 7.4 469.994882 0.251 

-10 7.4 469.994875 0.265 

-20 7.4 469.994865 0.287 

-30 7.4 469.994852 0.317 
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Bottom Channel @ 25.0 KHz Channel Separation 

Reference Frequency: 400.000MHz                               Limit: 5.0 ppm 

Environment 

Temperature (ć) 
Power Supply 

(V) 

Frequency deviation  

(MHz) ppm 

50 7.4 399.999972 0.070  

40 7.4 399.999956 0.110  

30 7.4 399.999899 0.252  

20 7.4 399.999886 0.285  

10 7.4 399.999884 0.290  

0 7.4 399.999870 0.325 

-10 7.4 399.999790 0.525 

-20 7.4 399.999767 0.582 

-30 7.4 399.999702 0.745 

 

Middle Channel @ 25.0 KHz Channel Separation 

Reference Frequency: 435.000 MHz                               Limit: 5.0 ppm 

Environment 

Temperature (ć) 
Power Supply 

(V) 

Frequency deviation  

(MHz) ppm 

50 7.4 434.999923 0.177  

40 7.4 434.999870 0.299  

30 7.4 434.999869 0.301  

20 7.4 434.999856 0.331  

10 7.4 434.999849 0.347  

0 7.4 434.999790 0.482 

-10 7.4 434.999710 0.666 

-20 7.4 434.999702 0.685 

-30 7.4 434.999700 0.689 

 
Top Channel @ 25.0 KHz Channel Separation 

Reference Frequency: 469.995MHz                               Limit: 5.0 ppm 

Environment 

Temperature(ć) 
Power Supply 

(V) 

Frequency deviation  

(MHz) ppm 

50 7.4 469.994949 0.109  

40 7.4 469.994936 0.136  

30 7.4 469.994925 0.160  

20 7.4 469.994913 0.185  

10 7.4 469.994898 0.217  

0 7.4 469.994882 0.251 

-10 7.4 469.994875 0.265 

-20 7.4 469.994865 0.287 

-30 7.4 469.994852 0.317 
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7. EMISSION BANDWIDTH 

7.1 PROVISIONS APPLICABLE  

According to FCC Part 90 Section 90.209: The authorized bandwidth shall be 11.25 KHz for 12.5 

KHz and 20 KHz for 25 KHz 

 

7.2 MEASUREMENT PROCEDURE 

1). The EUT was placed on a turn table which is 0.8m above ground plane. 

2). The EUT was modulated by 2.5 KHz Sine wave audio signal, The level of the audio signal 

employed is 16 dB greater than that necessary to produce 50% of rated system deviation. Rated system 

deviation is 2.5 kHz (12.5 kHz channel spacing) and 5 kHz (25 kHz channel spacing). 

3). Set SPA Center Frequency = fundamental frequency, RBW=VBW= 300 Hz, Span =50 KHz. 

4). Set SPA Max hold. Mark peak, -26 dB. 

 

7.3 TEST SETUP BLOCK DIAGRAM  

 

 

 

  

  

  

  

  

  

 

  

  

 

     

7.4 MEASUREMENT EQUIPMENT USED: 

 

NAME OF EQUIPMENT MANUFACTURER MODEL SERIAL NUMBER CAL. DATE 

SPECTRUM ANALYZER AGILENT E4440A US44300399 2008.06 

MODULATION ANALYZER HP 8901B 3104A03367 2008.06 

BROADBAND ANT. R&S HL562 A0304224 2008.06 

 

 

1m to 4m 

Spectrum 

Analyzer 

EUT 

 3m

0 8m

Turntable 

Coaxial Cable Ground Plane 
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7.5 MEASUREMENT RESULT: 

 

  26 dB Bandwidth Measurement Result at 136MHz-174MHz 

Operating Frequency 
12.5 KHz Channel Separation 25 KHz Channel Separation 

Test Data Limits Result Test Data Limits Result 

Bottom Channel 10.34 KHz 11.25 KHz Pass 15.33 KHz 20.00 KHz Pass 

Middle Channel 10.29 KHz 11.25 KHz Pass 15.29 KHz 20.00 KHz Pass 

Top Channel 10.31 KHz 11.25 KHz Pass 15.31 KHz 20.00 KHz Pass 

 

 26 dB Bandwidth Measurement Result at 400MHz-470MHz 

Operating Frequency 
12.5 KHz Channel Separation 25 KHz Channel Separation 

Test Data Limits Result Test Data Limits Result 

Bottom Channel 10.50 KHz 11.25 KHz Pass 15.34 KHz 20.00 KHz Pass 

Middle Channel 10.42 KHz 11.25 KHz Pass 15.30 KHz 20.00 KHz Pass 

Top Channel 10.44 KHz 11.25 KHz Pass 15.31 KHz 20.00 KHz Pass 

 

Occupied bandwidth of Bottom Channel (Maximum) @12.5KHz Channel Separation 
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Occupied bandwidth of Middle Channel (Maximum) @12.5KHz Channel Separation 

 

 

Occupied bandwidth of Bottom Channel (Maximum) @ 25 KHz Channel Separation 
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Occupied bandwidth of Middle Channel (Maximum) @ 25 KHz Channel Separation 
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8. UNWANTED RADIATION 

8.1 PROVISIONS APPLICABLE 

8.1.1 According to Section 90.210, the power of each unwanted emission shall be less than Transmitted 

Power as specified below for transmitters designed to operate with 12.5 KHz channel bandwidth: 

(1).On any frequency removed from the center of the authorized bandwidth fo to 5.625 KHz 

 removed from fo: Zero dB 

(2). On any frequency removed from the center of the authorized bandwidth by a displacement  

frequency (fd in KHz)fo of more than 5.625 KHz but no more than 12.5 KHz: At least 

7.27(fd-2.88 KHz) dB 

(3). On any frequency removed from the center of the authorized bandwidth by a displacement  

Frequency (fd in KHz)fo of more than 12.5 KHz: At least 50+10 log(P) dB or 70 dB, which ever is 

lesser attenuation.  

 

8.1.2 According to Section 90.210, Emission mask B. For transmitters designed to transmit with 25 KHz 

channel separation and equipped with an audio low-pass filter, the power of any emission must be 

attenuated below the unmodulated carrier power (P) as following: 

   (1), On any frequency removed from the assigned frequency by more than 50 percent, but no 

more than 100 percent of the authorized bandwidth: At least 25 dB. 

   (2), On any frequency removed from the assigned frequency by more than 100 percent, but no 

more than 250 percent of the authorized bandwidth: At least 35 dB. 

   (3), On any frequency removed from the assigned frequency by more than 250 percent of the 

authorized bandwidth: At least 43+10Log(P) dB. 

 

8.2 MEASUREMENT PROCEDURE  

(1).  On a test site, the EUT shall be placed on a turntable, and in the position closest to the normal 

use as declared by the user. 

(2).  The test antenna shall be oriented initially for vertical polarization located 3m from the EUT to 

correspond to the transmitter. 

(3).  The output of the antenna shall be connected to the measuring receiver and either a peak or 

quasi-peak detector was used for the measurement as indicated on the report. The detector 

selection is based on how close the emission level was approaching the limit. 

(4).  The transmitter shall be switched on; if possible, without the modulation and the measurement 

receiver shall be tuned to the frequency of the transmitter under test. 

(5).  The test antenna shall be raised and lowered through the specified range of height until the 

measuring receiver detects a maximum signal level. 

(6).  The transmitter shall than be rotated through 360°in the horizontal plane, until the maximum 

signal level is detected by the measuring receiver. 

(7).  The test antenna shall be raised and lowered again through the specified range of height until 

the measuring receiver detects a maximum signal level. 

 

(8).  The maximum signal level detected by the measuring receiver shall be noted. 
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(9).  The measurement shall be repeated with the test antenna set to horizontal polarization. 

(10). Replace the antenna with a proper Antenna (substitution antenna). 

(11). The substitution antenna shall be oriented for vertical polarization and, if necessary, the length 

of the substitution antenna shall be adjusted to correspond to the frequency of transmitting. 

(12). The substitution antenna shall be connected to a calibrated signal generator. 

(13). If necessary, the input attenuator setting of the measuring receiver shall be adjusted in order to 

increase the sensitivity of the measuring receiver. 

(14). The test antenna shall be raised and lowered through the specified range of the height to 

ensure that the maximum signal is received. 

(15). The input signal to substitution antenna shall be adjusted to the level that produces a level 

detected by the measuring receiver, that is equal to the level noted while the transmitter radiated 

power was measured, corrected for the change of input attenuation setting of the measuring 

receiver. 

(16). The input level to the substitution antenna shall be recorded as power level in dBm, corrected 

for any change of input attenuator setting of the measuring receiver. 

(17). The measurement shall be repeated with the test antenna and the substitution antenna oriented 

for horizontal polarization. 

 

8.3 TEST SETUP BLOCK DIAGRAM 

 

 

 

 

 

 

 

1m to 4m 

Spectrum 

Analyzer 

EUT 

 3m

0 8m

Turntable

Coaxial Cable Ground Plane 
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SUBSTITUTION METHOD: (Radiated Emissions) 

 

Radiated Below 1GHz 

                                  Ground Plane 

   

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Radiated Above 1 GHz 

 

 

 

 

 

 

 

 

 

 

Antenna 

D: distance  

 

Turntable 

Signal Generator 
Substituted Biconical or LP Biconical or LP 

Spectrum analyzer /

1.5m 

1.4m D: 3 meter 

 

 

1-4 meter 

Antenna mast 

 

D: distance  

3  meters 

Ground plane 

Spectrum 

analyzer/pre-amp 

Horn 

antenna 

Substituted Horn 

 antenna 

1.5m 

Signal 

Generator 

Turn 

table 
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8.4 MEASUREMENT EQUIPMENT USED:  

NAME OF EQUIPMENT MANUFACTURER MODEL SERIAL NUMBER CAL. DATE 

SPECTRUM ANALYZER AGILENT E4440A US44300399 2008.06 

TEST RECEIVER R&S ESIB26 A0304218 2008.06 

LOOP ANTENNA R&S HFH2-Z2 A0304220 2008.06 

HORN ANT. R&S HF906 100150 2008.06 

BROADBAND ANT. R&S HL562 A0304224 2008.06 

 

8.5 MEASUREMENT RESULTS: 

 

Measurement Result for 12.5 KHz Channel Separation 

Calculation:  Limit (dBm)= EL-50-10log10 (TP) 

Notes:  

EL is the emission level of the Output Power expressed in dBm,, in this application, the EL is 36.02 dBm. 

Limit (dBm)=36.02-50-10log 10 (4) = -20 
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Bottom Channel 

Frequency 
Reading 

level 
Antenna S.G. Cable loss Correction

Emission 
level 

Limit Margin

(MHz) (dBuV) 
Polarizatio

n 
(dBm) (dB) (dB) (dBm) (dBm) (dB) 

-- -- -- -- -- -- -- -20 -- 

 

 Middle Channel 

Frequency 
Reading 

level 
Antenna S.G. Cable loss Correction

Emission 
level 

Limit Margin

(MHz) (dBuV) 
Polarizatio

n 
(dBm) (dB) (dB) (dBm) (dBm) (dB) 

-- -- -- -- -- -- -- -20 -- 

 

Top Channel 

Frequency 
Reading 

level 
Antenna S.G. Cable loss Correction

Emission 
level 

Limit Margin

(MHz) (dBuV) 
Polarizatio

n 
(dBm) (dB) (dB) (dBm) (dBm) (dB) 

-- -- -- -- -- -- -- -20 -- 

 

Notes: 

 “--“ means that the emission level is too low to be measured or at least 20 dB down than the limit. 
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Measurement Result For 25 KHz Channel Separation 

Calculation:  Limit (dBm)= EL-43-10log10 (TP) 

Notes:      EL is the emission level of the Output Power expressed in dBm,, in this application, the EL is 

10log10(P) dBm. 

Limit (dBm)=10log10(P) - 43-10log 10 (P) = -13 dBm 

 

Bottom Channel  

Frequency 
Reading 

level 
Antenna S.G. Cable loss Correction

Emission 
level 

Limit Margin

(MHz) (dBuV) 
Polarizatio

n 
(dBm) (dB) (dB) (dBm) (dBm) (dB) 

-- -- -- -- -- -- -- -13 -- 

 

 Middle Channel  

Frequency 
Reading 

level 
Antenna S.G. Cable loss Correction

Emission 
level 

Limit Margin

(MHz) (dBuV) 
Polarizatio

n 
(dBm) (dB) (dB) (dBm) (dBm) (dB) 

-- -- -- -- -- -- -- -13 -- 

 

Top Channel 

Frequency 
Reading 

level 
Antenna S.G. Cable loss Correction

Emission 
level 

Limit Margin

(MHz) (dBuV) 
Polarizatio

n 
(dBm) (dB) (dB) (dBm) (dBm) (dB) 

-- -- -- -- -- -- -- -13 -- 

 

Notes: 

“--“ means that the emission level is too low to be measured or at least 20 dB down than the limit. 
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8.6 EMISSION MASK PLOT 

The detailed procedure employed for Emission Mask measurements are specified as following: 

- The transmitter shall be modulated by a 2.5 kHz audio signal,  

- The level of the audio signal employed is 16 dB greater than that necessary to produce 50% of rated 

system deviation. Rated system deviation is 2.5 kHz (12.5 kHz channel spacing) and 5 kHz (25 kHz 

channel spacing) 

 

The Worst Emission Mask for 12.5 KHz channel Separation 
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The Worst Emission Mask for 25 KHz channel Separation 
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9. MODULATION CHARACTERISTICS 

9.1 PROVISIONS APPLICABLE 

  According to CFR 47 section 2.1047(a), for Voice Modulation Communication Equipment, the 

frequency response of the audio modulation circuit over a range of 100 to 5000Hz shall be 

measured. 

 

9.2 MEASUREMENT METHOD 

 9.2.1 Modulation Limit 

 (1). Configure the EUT as shown in figure 1, adjust the audio input for 60% of rated system deviation 

at 1KHz using this level as a reference (0dB) and vary the input level from –20 to +20dB. Record 

the frequency deviation obtained as a function of the input level. 

 (2). Repeat step 1 with input frequency changing to 300, 1000, 1500 and 3000Hz in sequence. 

  

9.2.2 Audio Frequency Response 

  (1). Configure the EUT as shown in figure 1. 

  (2). Adjust the audio input for 20% of rated system deviation at 1 KHz using this level as a reference 

(0 dB). 

  (3). Vary the Audio frequency from 100 Hz to 10 KHz and record the frequency deviation. 

  (4). Audio Frequency Response = 20log10 (Deviation of test frequency/Deviation of 1 KHz 

reference). 

 

 

 

 

 

 

Figure 1: Modulation characteristic measurement configuration 

 

9.3 MEASUREMENT INSTRUMENTS 

NAME OF EQUIPMENT MANUFACTURER MODEL SERIAL NUMBER CAL. DATE 

Modulation Analyzer HP 8901B 3104A03367 2008.06 

 

EUT 
20dB Att. or  

Ant. Coupler 

Modulation 

Analyzer 

Synthesizer/ 

Function 

Generator 
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9.4 MEASUREMENT RESULT 

(a). Modulation Limit: 

Middle Channel @ 12.5 KHz Channel Separations 

Modulation 

Level 

(dB) 

Peak Freq. 

Deviation 

At 300 Hz 

Peak Freq. 

Deviation 

At 1000 Hz 

Peak Freq. 

Deviation 

At 1500 Hz 

Peak Freq. 

Deviation 

At 3000 Hz 

-20 0.52  0.83 1.23 1.25 

-15 0.61  0.95 1.47 1.38 

-10 0.67  1.04 1.53 1.42 

-5 0.74  1.23 1.62 1.53 

0 0.79  1.53 1.67 1.59 

+5 0.83  1.64 1.73 1.64 

+10 0.92  1.77 1.76 1.69 

+15 0.98  1.83 1.82 1.73 

+20 0.93  1.86 1.87 1.89 
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Middle Channel @ 25KHz Channel Separation 

Modulation 

Level 

(dB) 

Peak Freq. 

Deviation 

At 300 Hz 

Peak Freq. 

Deviation 

At 1000 Hz 

Peak Freq. 

Deviation 

At 1500 Hz 

Peak Freq. 

Deviation 

At 3000 Hz 

-20 0.69 0.98 1.28 1.14 

-15 0.87 1.37 1.56 1.48 

-10 1.13 2.11 2.34 2.28 

-5 1.47 2.57 2.68 2.59 

0 1.68 3 3.17 3.08 

+5 1.97 3.14 3.29 3.21 

+10 2.31 3.27 3.38 3.35 

+15 2.54 3.44 3.49 3.42 

+20 2.69 3.53 3.72 3.65 
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(b). Audio Frequency Response: 

12.5 KHz Channel Separation 

 
Frequency (Hz)  Deviation (KHz) 

100 --

200 --

300 0.12

400 0.22

500 0.27

600 0.32

700 0.37

800 0.40

900 0.45

1000 0.50

1100 0.53

1200 0.60

1300 0.65

1400 0.68

1500 0.72

1600 0.76

1700 0.79

1800 0.86

1900 0.87

2000 0.92

2100 0.95

2200 0.98

2300 1.02

2400 1.04

2500 1.04

2600 1.05

2700 1.06

2800 1.07

2900 1.08

3000 1.09

3200 0.87

3400 0.64

3600 0.47

3800 0.33

4000 0.25

4500 0.19

5000 0.12

5500 0.07

6000 0.06

6500 0.03

7000 0.02

7500 0.01

8000 --

8500 --

9000 --

9500 --

10000 --

11000 --
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Frequency Response of Middle Channel 
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25 KHz Channel Separation 

 

 

Frequency (Hz)  Deviation (KHz) 
100 --
200 --
300 0.13

400 0.36

500 0.50

600 0.67

700 0.76

800 0.80

900 0.91

1000 1.00

1100 1.08

1200 1.19

1300 1.21

1400 1.36

1500 1.45

1600 1.52

1700 1.61

1800 1.68

1900 1.73

2000 1.88

2100 1.89

2200 1.96

2300 2.00

2400 2.07

2500 2.11

2600 2.12

2700 2.13

2800 2.15

2900 2.16

3000 2.17

3200 1.63

3400 1.29

3600 0.94

3800 0.83

4000 0.72

4500 0.46

5000 0.37

5500 0.26

6000 0.14

6500 0.09

7000 0.06

7500 0.03

8000 --
8500 --
9000 --
9500 --
10000 --
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Frequency Response of Middle Channel 
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10. MAXIMUMN TRANSMITTER POWER (CONDUCTED OUTPUT POWER) 

10.1 PROVISIONS APPLICABLE 

Per FCC §2.1046 and §90.205: Maximum ERP is dependent upon the station’s antenna HAAT and 

required service area. 

 

10.2 TEST PROCEDURE 

The RF output of Two-way Radio was conducted to a spectrum analyzer through an appropriate 

attenuator. 

 

10.3 TEST INSTRUMENTS 

NAME OF EQUIPMENT MANUFACTURER MODEL SERIAL NUMBER CAL. DATE 

SPECTRUM ANALYZER AGILENT E4440A US44300399 2008.06 

 

10.4 TEST RESULT 

The maximum Conducted Power (CP) is 

4 W for 12.5 KHz Channel Separation 

           4 W for 25.0 KHz Channel Separation 

 

Calculation Formula:  CP = R + A + L 

         * Note: 

             CP: The final Conducted Power 

             R : The reading value from spectrum analyzer 

             A : The attenuation value of the used attenuator 

             L : The loss of all connection cables 

 

Conducted Power Measurement Results 

Channel Separation Channel 

Measurement Result 

(dBm) 

Measurement Result 

(dBm) 

For 4W at 136-174MHz For 4W at 400-470MHz 

12.5 KHz 

Bottom 35.47 35.52 

Middle 35.42 35.50 

Top 35.44 35.48 

25 KHz 

Bottom 35.45 35.49 

Middle 35.43 35.45 

Top 35.42 35.47 
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OUTPUT POWER (MAXIMUM) FOR 4W (136.000M) at 12.5 KHz 

  

 

OUTPUT POWER (MAXIMUM) FOR 4W (136.000M) at 25 KHz 
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OUTPUT POWER (MAXIMUM) FOR 4W (400.00M) at 12.5 KHz 

 

 

OUTPUT POWER (MAXIMUM) FOR 4W (400.000M) at 25 KHz 
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10.4 CONDUCT SPURIOUS PLOT 

The Worst Case (4 W)of The Three Channels for Conduct Spurious Emission @ 12.5KHz 

 

 

The Worst Case (4w) of The Three Channels for Conduct Spurious Emission @ 25KHz 
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The Worst Case (4W)of The Three Channels for Conduct Spurious Emission @ 12.5KHz 

 

 

The Worst Case (4W)of The Three Channels for Conduct Spurious Emission @ 25.0 KHz 
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11. RANSMITTER FREQUENCY BEHAVIOR 

11.1 PROVISIONS APPLICABLE 

Section 90.214 

 

11.2  TEST METHOD 

TIA/EIA-603 2.2.19 

 

11.3  TEST INSTRUMENTS 

NAME OF EQUIPMENT MANUFACTURER MODEL SERIAL NUMBER CAL. DATE 

Signal Generator R&S SMT02 A0304261 2008.06 

Storage Oscilloscope Tektronix TDS3052 B017447 2007.12 

 

11.4  MEASURE RESULT 
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Transmitter Frequency Behavior @ 25 KHz Channel Separation--Off to On at 136-174MHz 

 

Transmitter Frequency Behaviour @ 25 KHz Channel Separation--On to Off at 136-174MHz 
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Transmitter Frequency Behaviour @ 12.5 KHz Channel Separation--Off to On at 136-174MHz 

 

Transmitter Frequency Behaviour @ 12.5 KHz Channel Separation--On to Off at 136-174MHz 
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Transmitter Frequency Behavior @ 25 KHz Channel Separation--Off to On at 400-470MHz 

 

Transmitter Frequency Behaviour @ 25 KHz Channel Separation--On to Off at 400-470MHz 
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Transmitter Frequency Behaviour @ 12.5 KHz Channel Separation--Off to On at 400-470MHz 

 

 

Transmitter Frequency Behaviour @ 12.5 KHz Channel Separation--On to Off at 400-470MHz 
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12. RADIATED EMISSION ON RECEIVING MODE 

12.1     PROVISIONS APPLICABLE 

FCC Part 15 Subpart B Section 15.109 

 

12.2     TEST METHOD 

ANSI C 63.4: 2003 

 

12.3 TEST INSTRUMENTS 

NAME OF EQUIPMENT MANUFACTURER MODEL SERIAL NUMBER CAL. DATE 

SPECTRUM ANALYZER AGILENT E4440A US44300399 2008.06 

TEST RECEIVER R&S ESIB26 A0304218 2008.06 

LOOP ANTENNA R&S HFH2-Z2 A0304220 2008.06 

HORN ANT. R&S HF906 100150 2008.06 

BROADBAND ANT. R&S HL562 A0304224 2008.06 

 

12.4  MEASURE RESULT (MEASURED AT 3M USING FCC PART15 B LIMITS) 
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RADIATED EMISSION TEST RESULTS – HORIZONTAL 
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RADIATED EMISSION TEST RESULTS – VERTICAL 
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APPENDIX I 

PHOTOGRAPHS OF SETUP 
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RADIATED TEST SETUP 
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APPENDIX II  

EXTERNAL VIEW OF EUT 
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TOP VIEW OF EUT 

 

BOTTOM VIEW OF EUT 
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LEFT VIEW OF EUT 

 

RIGHT VIEW OF EUT 
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FRONT VIEW OF EUT 

 

BACK VIEW OF EUT 
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INTERNAL VIEW OF EUT – 1 

 

INTERNAL VIEW OF EUT – 2 
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INTERNAL VIEWOF EUT-3 

 

 

INTERNAL VIEW OF EUT-4 

 

----END OF REPORT---- 
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RADIATED TEST SETUP 
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ANNEX G: THE EUT APPEARANCES AND TEST CONFIGURATION 

 

Picture 3: Constituents of the sample 

 

 

 

Picture 4: Face-held, The EUT display towards phantom, the distance from EUT to the bottom of the 

Phantom is 15mm 
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Picture 5: Body-worn, The EUT display towards ground, Belt clip attach the Panntom 

 

 



ADJUSTMENT 
Required Test Equipment 
1. Stabilized Power supply 
1. The supply voltage can be changed between 5V and 18V, 
and the current is 3A or more. 
2. The standard voltage is 7.5V. 

2. DC Ammeter 
1. Class 1 ammeter (17 ranges and other features). 
2. The full scale can be set to either 300mA or 3A. 
3. A cable of less internal loss must be used. 

3. Frequency Counter (f. counter) 
1. Frequencies of up to 1GHz or so can be measured. 
2. The sensitivity can be changed to 500MHz or below, and 
measurements are highly stable and accurate (0.2ppm or so). 

4. Power Meter 
1. Measurable frequency : Up to 500MHz 
2. Impedance : 50 , unbalanced 
3. Measuring range : Full scale of 10W or so 
4. A standard cable (5D2W 1m) must be used. 

5. RF Voltmeter(RF V.M) 
1. Measurable frequency : Up to 500MHz or so. 

6. Linear Detector 
1. Measurable frequency : Up to 500MHz or so 
2. Characteristics are flat, and CN is 60dB or more. 

7. Digital Voltmeter 
1. Voltage range : FS=18V or so 
2. Input resistance : 1M or more 

8. Oscilloscope 
1. Measuring range : DC to 30MHz 
2. Provides highly accurate measurements for 5 to 25MHz. 

9. AF Voltmeter (AF V.M) 
1. Measurable frequency : 50Hz to 1MHz 
2. Maximum sensitivity : 1mV or more 

10. Spectrum Analyzer 
1. Measuring range : DC to 1GHz or more 

11. Standard Signal Generator (SSG) 
1. Maximum frequency : 500MHz or more 

2. Output : -133dBm/0.05μV to 7dBm/501mV 
3. Output impedance : 50 

12. Tracking Generator 
1. Center frequency : 50kHz to 500MHz 

2. Frequency deviation : ±35MHz 
3. Output voltage : 100mV or more 

13. Dummy Load 
1. 8 , 3W or more 

14. AF Generator(AG) 
1. Frequency range : 100Hz to 100kHz 
2. Output : 0.5mV to 1V 

15. Distortion Meter 
1. Measurable frequency : 30Hz to 100kHz 
2. Input level : 50mV to 10Vrms 

 

 

 

 

 

 

 



While holding MENU and EXIT key,turn power switch ON to enter Adjustment Mode 

 

DCS,ctcss 

0-136.100 RXı0.5V,TXı0.5V ı12dB˄-122dBm˅ ı3.5W İ5% 4.0~4.3KHz   İ200Hz 

1-151.250   ı12dB˄-122dBm˅ ı4W İ5% 4.0~4.3KHz   İ200Hz 

2-173.125 RXİ3.8VTXİ2.5V ı12dB˄-122dBm˅ ı3W İ5% 4.0~4.3KHz   İ200Hz 

3-136.125           0.5~0.9KHz   

4-151.750           0.5~0.9KHz   

5-173.175           0.5~0.9KHz   

6-136.150           0.5~0.9KHz   

7-151.150           0.5~0.9KHz   

8-173.225           0.5~0.9KHz   

9-400.125 RXı0.4V,TXı0.5V ı12dB˄-121dBm˅ ı3.5W İ5% 4.0~4.3KHz   İ200Hz 

10-440.325   ı12dB˄-121dBm˅ ı4W İ5% 4.0~4.3KHz   İ200Hz 

11-469.225 RXİ4.2V,TXİ3.8V ı12dB˄-121dBm˅ ı3W İ5% 4.0~4.3KHz   İ200Hz 

12-400.150           0.5~0.9KHz   

13-440.350           0.5~0.9KHz   

14-469.250           0.5~0.9KHz   

15-400.175           0.5~0.9KHz   

16-440.375           0.5~0.9KHz   

17-469.275           0.5~0.9KHz   

18-150.125         2.0~2.5KHz     

19-440.425         2.0~2.5KHz     
 

 

 
 

W1:HI POWER ADJUST 



VR1:MAX DEVIATION ADJUSTMENT 

VR3:FREQUENCY ADJUSTMENT 



This device complies with Part 15 of the FCC rules. Operation is subject to the following 

two conditions: (1) This device may not cause harmful interference, and (2) this device 

must except any interference received,  including interference that may cause undesired 

operation. 



SAFETY TRAINING INFORMATION 

Your Quansheng radio generates RF electromagnetic en-ergy during 

transmit mode. This radio is designed for and classified as 

“Occupational Use Only”, meaning it must be used only during the 

course of employment by individuals aware of the hazards, 

Warning  and the ways to minimize such hazards. This radio is 

not intended for use by the “General Population” in an                    

uncontrolled environment. 

This radio has been tested and complies with the FCC RF exposure limits for 

“Occupational Use Only.” In addition, your Quansheng radio complies with the following 

Standards and Guidelines with regard to RF energy and electromagnetic energy levels 

and evaluation of such levels for exposure to humans: 

• FCC OET Bulletin 65 Edition 97-01 Supplement C, Evaluating Compliance with FCC 

Guidelines for Human Exposure to Radio Frequency Electromagnetic Fields. 

• American National Standards Institute (C95.1–1992), IEEE Standard for Safety Levels 

with Respect to Human Exposure to Radio Frequency Electromagnetic Fields, 3 kHz to 

300 GHz. 

• American National Standards Institute (C95.3–1992), IEEE Recommended Practice for 

the Measurement of Potential y Hazardous Electromagnetic Fields— RF and Microwave. 

To ensure that your exposure to RF electromagnetic energy is 

within the FCC allowable limits for occupational use, always adhere 

to the following 

CAUTION guidelines: 

• DO NOT operate the radio without a proper antenna attached, as  

this may damage the radio and may also cause you to exceed FCC  

RF exposure limits. A proper antenna is the antenna supplied with 



this radio by the manufacturer or an antenna specifically authorized by the manufacturer 

for use with this radio. 

• DO NOT transmit for more than 50% of total radio use time (“50% duty cycle”). 

Transmitting more than 50% of the time can cause FCC RF exposure compliance 

requirements to be exceeded. The radio is transmitting when the “TX indicator” lights red. 

You can cause the radio to transmit by pressing the “PTT” switch. 

• ALWAYS use Quansheng authorized accessories (antennas, batteries, belt clips, 

speaker/mics, etc). Use of unauthorized accessories can cause the FCC RF exposure 

compliance requirements to be exceeded. Body-worn operations are restricted to 

belt-clips, holsters or similar accessories that have no metallic component in the assembly 

and that provide at least 1.5 cm separation between the device, including its antenna, and 

the user's body. To provide the recipients of your transmission the best sound quality, hold 

the antenna at least 5 cm (2 inches) from mouth, and slightly off to one side. The 

information listed above provides the user with the information needed to make him or her 

aware of RF exposure, and what to do to assure that this radio operates within the FCC 

RF exposure limits of this radio. 

Electromagnetic Interference/Compatibility 

During transmissions, your Quansheng radio generates RF energy that can possibly cause 

interference with other devices or systems. To avoid such interference, turn off the radio in 

areas where signs are posted to do so. DO NOT operate the transmitter in areas that are  

sensitive to electromagnetic radiation such as hospitals, aircraft, and blasting sites. 



FOREWORD
Thank you for purchasing the TG-UV transceiver. 

READ ALL INSTRUCTIONS carefully and completely before using the transceiver. 

SAVE THIS INSTRUCTION MANUAL–This instruction manual contains important 

operating instructions for the transceiver. 

INSTALLATION NOTES 

• Body-worn operations are restricted to belt-clips, holsters or similar accessories that 

have no metallic component in the assembly and that provide at least 1.5 cm separation 

between the device, including its antenna, and the user's body 

• If you wear a portable two-way radio on your body, ensure that the antenna is at least 2.5 

centimeters (1 in.) from your body when transmitting. 

IMPORTANT
RF CAUTION! NEVER hold the transceiver so that the antenna is very close to, or 

touching exposed parts of the body, especially the face or eyes, while transmitting. The 

transceiver will perform best if the microphone is 2 to 4 in. (5 to 10 cm) away from the lips 

and the transceiver is vertical. 

RF CAUTION! NEVER operate the transceiver with a headset or other audio accessories 

at high volume levels. 

RF CAUTION! NEVER short the terminals of the battery pack. 

DO NOT push the PTT when not actually desiring to transmit. 

AVOID using or placing the transceiver in direct sunlight or in areas with temperatures 

below +14°F (–10°C) or above +122°F (+50°C). The basic operations, transmission and 

reception of the transceiver, are guaranteed within the specified operating temperature 

range (depending on version). However, the LCD display may not be operate correctly, or 

show an indication in the case of long hours of operation, or after being placed in 

extremely cold areas. 

DO NOT modify the transceiver for any reason. 

KEEP the transceiver from the heavy rain, and never immerse it in the water. The 

transceiver construction is water resistant, not waterproof. 

The use of non Quansheng battery packs/chargers may impair transceiver performance 

and invalidate the warranty. 





FCC INFORMATION 

This device complies with Part 15 and Part 90 of the FCC rules. 

Operation is subject to the following two conditions: (1) This device 

may not cause harmful interference, and (2) This device must 

accept any interference received, including interference that may 

cause undesired operation. 

FCC ID: XBPTG-UV    
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