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Attestation of Test Results 

EUT 
Information 

Company Name Hytera Communications Co.,Ltd. 

EUT Description Ex Digital Radio 

FCC ID YAMPT790EXF5 

Model Number PT790Ex F5 

Test Date 2015-09-02 

Frequency (MHz) Max. SAR Level(s) Reported Limit(W/Kg)

809-824 Face up: 0.108W/kg(corrected by multiplying 50%) 
Body worn: 0.273W/kg(corrected by multiplying 50%) 

8.0 

854-869 Face up: 0.085W/kg(corrected by multiplying 50%) 
Body worn: 0.273W/kg(corrected by multiplying 50%) 

Applicable Standards 

ANSI / IEEE C95.1: 2005 
IEEE Standard for Safety Levels with Respect to Human Exposure to Radio Frequency 
Electromagnetic Fileds,3 kHz to 300 GHz. 
ANSI / IEEE C95.3: 2002
IEEE Recommended Practice for Measurements and Computations of Radio Frequency 
Electromagnetic Fields With Respect to Human Exposure to SuchFields,100 kHz—300 
GHz. 
IEC 62209-2:2010 
Human exposure to radio frequency fields from hand-held 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 range of 30 MHz to 6 
GHz) 
IEEE1528:2013 
IEEE Recommended Practice for Determining the Peak Spatial-Average Specific 
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: 
Measurement Techniques
KDB procedures 
KDB 447498 D01 v05r02: Mobile and Portable Devices RF Exposure Procedures and 

Equipment Authorization Policies. 
KDB 865664 D01v01r03: SAR measurement 100 MHz to 6 GHz v01. 
KDB 643646D01 v01r01: SAR test Reduction Considerations for Occupational PTT 

Radios.

Note: This wireless device has been shown to be capable of compliance for localized specific absorption rate (SAR) 
for Occupational /Controlled Exposure limits specified in ANSI/IEEE Standards and has been tested in accordance 
with the measurement procedures specified in IEEE 1528-2013 and RF exposure KDB procedures. 
The results and statements contained in this report pertain only to the device(s) evaluated. 
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EUT DESCRIPTION 
 
This report has been prepared on behalf of Hytera Communications Co.,Ltd. and their productEx Digital 
Radio, FCC ID:YAMPT790EXF5, Model: PT790Ex F5or the EUT(Equipment Under Test) as referred to 
in the rest ofthisreport. 
 
 
Technical Specification 
 

Product Type: Ex Digital Radio 
Exposure Category: Occupational/Controlled Exposure 

Antenna Type(s): External Antenna 
Body-Worn Accessories: Belt Clip, Headset Cable 
Face-Head Accessories: None 

Modulation Type: TDMA 

Frequency Band: 
809-824MHz TX&RX; 
854-869MHz TX&RX; 

Conducted RF Power: 
High power: 28.59dBm 
Low power: 25.16 dBm 

Dimensions (L*W*H): 155 mm (L)×65 mm (W)×51 mm (H) 
Power Source: 7.4V Rechargeable Battery 

Normal Operation: FaceUp and Body-worn 
 
Note: the device have two batteries, the 1800mAh battery was used for test, since the worst distance for body-worn. 
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REFERENCE, STANDARDS, AND GUILDELINES 

 
 
FCC: 
 
The Report and Order requires routine SAR evaluation prior to equipment authorization of portable 
transmitter devices, including portable telephones. For consumer products, the applicable limit is 1.6 mW/g 
as recommended by the ANSI/IEEE standard C95.1-1992 [6] for an uncontrolled environment (Paragraph 
65). According to the Supplement C of OET Bulletin 65 “Evaluating Compliance with FCC Guide-lines for 
Human Exposure to Radio frequency Electromagnetic Fields", released on Jun 29, 2001 by the FCC, the 
device should be evaluated at maximum output power (radiated from the antenna) under “worst-case” 
conditions for normal or intended use, incorporating normal antenna operating positions, device peak 
performance frequencies and positions for maximum RF energy coupling. 
 
This report describes the methodology and results of experiments performed on wireless data terminal. The 
objective was to determine if there is RF radiation and if radiation is found, what is the extent of radiation 
with respect to safety limits. SAR (Specific Absorption Rate) is the measure of RF exposure determined by 
the amount of RF energy absorbed by human body (or its parts) – to determine how the RF energy couples 
to the body or head which is a primary health concern for body worn devices. The limit below which the 
exposure to RF is considered safe by regulatory bodies in North America is 1.6 mW/g average over 1 gram 
of tissue mass. 
 
CE: 
 
The order requires routine SAR evaluation prior to equipment authorization of portable transmitter devices, 
including portable telephones. For consumer products, the applicable limit is 2 mW/g as recommended by 
EN62209-1 for an uncontrolled environment. According to the Standard, the device should be evaluated at 
maximum output power (radiated from the antenna) under “worst-case” conditions for normal or intended 
use, incorporating normal antenna operating positions, device peak performance frequencies and positions 
for maximum RF energy coupling. 
 
This report describes the methodology and results of experiments performed on wireless data terminal. The 
objective was to determine if there is RF radiation and if radiation is found, what is the extent of radiation 
with respect to safety limits. SAR (Specific Absorption Rate) is the measure of RF exposure determined by 
the amount of RF energy absorbed by human body (or its parts) – to determine how the RF energy couples 
to the body or head which is a primary health concern for body worn devices. The limit below which the 
exposure to RF is considered safe by regulatory bodies in Europe is 2 mW/g average over 10 gram of tissue 
mass. 
 
The test configurations were laid out on a specially designed test fixture to ensure the reproducibility of 
measurements. Each configuration was scanned for SAR. Analysis of each scan was carried out to 
characterize the above effects in the device. 
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SAR Limits 
 
 

FCC Limit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

CE Limit 
 

 
EXPOSURE LIMITS 

SAR (W/kg) 
(General Population /

Uncontrolled Exposure 
Environment)

(Occupational / 
Controlled Exposure 

Environment) 
Spatial Average 

(averaged over the whole body) 0.08 0.4 

Spatial Peak 
(averaged over any 10 g of 

tissue) 
2.0 10 

Spatial Peak 
(hands/wrists/feet/ankles 

averaged over 10 g) 
4.0 20.0 

 
 
Population/Uncontrolled Environments are defined as locations where there is the exposure of individual 
who have no knowledge or control of their exposure. 
 
Occupational/Controlled Environments are defined as locations where there is exposure that maybe 
incurred by people who are aware of the potential for exposure (i.e. as a result of employmentor 
occupation). 
 
Occupational/Controlled environments Spatial Peak limit 8.0W/kg (FCC/IC) &10 W/kg(CE) applied to the 
EUT. 
 
 
 
 
 

 
EXPOSURE LIMITS 

SAR (W/kg) 

(General Population /
Uncontrolled Exposure 

Environment)

(Occupational / 
Controlled Exposure 

Environment) 
Spatial Average 

(averaged over the whole body) 0.08 0.4 

Spatial Peak 
(averaged over any 1 g of 

tissue) 
1.60 8.0 

Spatial Peak 
(hands/wrists/feet/ankles 

averaged over 10 g) 
4.0 20.0 
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FACILITIES 
 
The Test site used by Bay Area Compliance Laboratories Corp. (Dongguan) to collect test data is located 
on the No.69 Pulongcun, Puxinhu Industrial Zone, Tangxia, Dongguan, Guangdong, China 
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The above mentioned robots are controlled by the Staubli CS8c robot controllers. All information regarding 
the use and maintenance of the robot arm and the robot controller is contained on the CDs delivered along 
with the robot. Paper manuals are available upon request direct from Staubli. 
 
Area Scans 
 
Area scans are defined prior to the measurement process being executed with a user defined variable 
spacing between each measurement point (integral) allowing low uncertainty measurements to be 
conducted. Scans defined for FCC applications utilize a 10mm2 step integral, with 1mm interpolation used 
to locate the peak SAR area used for zoom scan assessments.  
 
Where the system identifies multiple SAR peaks (which are within 25% of peak value) the system will 
provide the user with the option of assessing each peak location individually for zoom scan averaging. 
 
Zoom Scan (Cube Scan Averaging) 
 
The averaging zoom scan volume utilized in the DASY5 software is in the shape of a cube and the side 
dimension of a 1 g or 10 g mass is dependent on the density of the liquid representing the simulated tissue. 
A density of 1000 kg/m3 is used to represent the head and body tissue density and not the phantom liquid 
density, in order to be consistent with the definition of the liquid dielectric properties, i.e. the side length of 
the 1 g cube is 10mm,with the side length of the 10 g cube 21,5mm. 
 
When the cube intersects with the surface of the phantom, it is oriented so that 3 vertices touch the surface 
of the shell or the center of a face is tangent to the surface. The face of the cube closest to the surface is 
modified in order to conform to the tangent surface. 
 
The zoom scan integer steps can be user defined so as to reduce uncertainty, but normal practice for typical 
test applications (including FCC) utilize a physical step of 5x5x8 (8mmx8mmx5mm) providing a volume 
of 32mm in the X & Y axis, and 35mm in the Z axis. 
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EQUIPMENT LIST AND CALIBRATION 
 
Equipments List & Calibration Information 
 

Equipment Model S/N Calibration 
 Date 

Calibration 
Due Date 

Robot RX90 D03636 N/A N/A 
DASY5 Test Software DASY52.8 N/A N/A N/A 

DASY5 Measurement Server DASY5 4.5.12 1470 N/A N/A 
Data Acquistion Electronics DAE4 1459 2015-01-26 2016-01-26 

E-Field Probe EX3DV4 7329 2015-02-05 2016-02-05 
Dipole, 835MHz D835V1 453 2015-08-17 2018-08-17 
Mounting Device MD4HHTV5 SD 000 H01 KA N/A N/A 

Twin SAM Twin SAM V5.0 1874 N/A N/A 
Simulated Tissue 835 MHz 

Head TS-835-H 201504 Each Time / 

Simulated Tissue 835 MHz 
Body TS-835-B 201505 Each Time / 

Network Analyzer 8752C 3140A02356 2015-06-03 2016-06-03 
Dielectric probe kit 85070B US33020324 2015-06-13 2016-06-13 
Signal Generator E4422B MY41000355 2014-10-27 2015-10-27 

Power Meter EPM-441A GB37481494 2014-11-03 2015-11-03 
Power Meter Sensor 8481A T-03-EM-127 2014-11-03 2015-11-03 

Power Amplifier 5205PE 1015 N/A N/A 
Directional Coupler 488Z N/A N/A N/A 

attenuator 20dB, 100W N/A N/A N/A 
Spectrum Analyzer FSEM  831259/019 2015-05-09 2016-05-09 
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Please refer to the following tables. 
 

835 MHz Head 

Frequency 
(MHz) e' e'' Frequency

(MHz) e' e'' 

800 42.93628 19.08041 836 42.73648 19.16655 
801 42.88172 19.06568 837 42.72972 19.20212 
802 42.93716 19.06485 838 42.64951 19.14751 
803 42.90759 19.10347 839 42.69873 19.20392 
804 42.88041 19.07013 840 42.65792 19.14418 
805 42.93912 19.12501 841 42.64951 19.15043 
806 42.91348 19.08402 842 42.64471 19.13362 
807 42.92406 19.08777 843 42.65726 19.14043 
808 42.94392 19.17211 844 42.6266 19.16988 
809 42.8121 19.24685 845 42.64689 19.15391 
810 42.81036 19.25589 846 42.62202 19.15696 
811 42.79781 19.25811 847 42.61612 19.15794 
812 42.81527 19.24644 848 42.59888 19.21823 
813 42.79443 19.20517 849 42.5919 19.19586 
814 42.79257 19.22865 850 42.55447 19.19628 
815 42.80523 19.23713 851 42.59343 19.23713 
816 42.73255 19.27992 852 42.56647 19.24713 
817 42.73179 19.22504 853 42.58502 19.27756 
818 42.79606 19.20615 854 42.5213 19.27881 
819 42.77217 19.24505 855 42.51901 19.26811 
820 42.80949 19.2456 856 42.59408 19.28214 
821 42.81167 19.27673 857 42.5656 19.277 
822 42.82738 19.27617 858 42.53505 19.3066 
823 42.79956 19.24547 859 42.57313 19.32244 
824 42.74958 19.24199 860 42.51944 19.34828 
825 42.76944 19.19225 861 42.50614 19.34825 
826 42.73255 19.22921 862 42.47925 19.35831 
827 42.76606 19.23032 863 42.49776 19.38891 
828 42.78559 19.18961 864 42.43416 19.39017 
829 42.74445 19.18406 865 42.43188 19.37941 
830 42.7367 19.19142 866 42.5068 19.39352 
831 42.73135 19.19545 867 42.47838 19.38835 
832 42.73179 19.1653 868 42.44788 19.41812 
833 42.75427 19.21921 869 42.48589 19.43405 
834 42.72786 19.17197 870 42.43231 19.46004 
835 42.7415 19.21448 / / / 
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835 MHz Body 

Frequency 
(MHz) e' e'' Frequency

(MHz) e' e'' 

800 53.58845 20.6976 836 53.33908 20.79104 
801 53.52036 20.68162 837 53.33064 20.82962 
802 53.58954 20.68072 838 53.23054 20.77039 
803 53.55263 20.72262 839 53.29196 20.83158 
804 53.51872 20.68644 840 53.24102 20.76677 
805 53.59199 20.74598 841 53.23054 20.77356 
806 53.55999 20.70152 842 53.22454 20.75532 
807 53.5732 20.70558 843 53.24021 20.7627 
808 53.59799 20.79707 844 53.20194 20.79466 
809 53.43346 20.87815 845 53.22727 20.77732 
810 53.43129 20.88795 846 53.19622 20.78064 
811 53.41562 20.89036 847 53.18886 20.78169 
812 53.43741 20.8777 848 53.16734 20.8471 
813 53.4114 20.83294 849 53.15863 20.82284 
814 53.40909 20.85841 850 53.11191 20.82329 
815 53.42488 20.8676 851 53.16053 20.8676 
816 53.33418 20.91402 852 53.12689 20.87845 
817 53.33323 20.85449 853 53.15005 20.91146 
818 53.41344 20.83399 854 53.07051 20.91281 
819 53.38362 20.87619 855 53.06765 20.90121 
820 53.4302 20.87679 856 53.16135 20.91643 
821 53.43292 20.91055 857 53.1258 20.91085 
822 53.45253 20.90995 858 53.08767 20.94296 
823 53.4178 20.87664 859 53.1352 20.96014 
824 53.35543 20.87288 860 53.06819 20.98817 
825 53.38021 20.81892 861 53.0516 20.98814 
826 53.33418 20.85901 862 53.01803 20.99905 
827 53.37599 20.86022 863 53.04113 21.03225 
828 53.40037 20.81606 864 52.96176 21.03361 
829 53.34902 20.81003 865 52.9589 21.02194 
830 53.33935 20.81802 866 53.05241 21.03725 
831 53.33268 20.82239 867 53.01694 21.03164 
832 53.33323 20.78968 868 52.97888 21.06393 
833 53.36128 20.84816 869 53.02632 21.08121 
834 53.32832 20.79692 870 52.95945 21.1094 
835 53.34535 20.84303 / / / 
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SAR Evaluation Procedure 
 
The evaluation was performed with the following procedure: 
 
Step 1: Measurement of the SAR value at a fixed location above the ear point or central position was  
      used as a reference value for assessing the power drop. The SAR at this point is measured at   
      the start of the test and then again at the end of the testing. 
 
Step 2: The SAR distribution at the exposed side of the head was measured at a distance of 4 mm 
from the inner surface of the shell. The area covered the entire dimension of the head or EUT  
and the horizontal grid spacing was 10 mm x 10 mm. Based on these data, the area of the  
maximum absorption was determined by spline interpolation. The first Area Scan covers the  
entire dimension of the EUT to ensure that the hotspot was correctly identified. 
 
Step 3: Around this point, a volume of 35 mm x 35 mm x 35 mm was assessed by measuring 7x 7 x 7  
points. On the basis of this data set, the spatial peak SAR value was evaluated under the  
following procedure: 
 
       1) The data at the surface were extrapolated, since the center of the dipoles is 1.2 mm away  
from the tip of the probe and the distance between the surface and the lowest measuring  
point is 1.3 mm. The extrapolation was based on a least square algorithm. A polynomial of  
the fourth order was calculated through the points in z-axes. This polynomial was then  
used to evaluate the points between the surface and the probe tip. 
 
      2) The maximum interpolated value was searched with a straightforward algorithm. Around  
this maximum the SAR values averaged over the spatial volumes (1 g or 10 g) were  
computed by the 3D-Spline interpolation algorithm. The 3D-Spline is composed of three  
one dimensional splines with the “Not a knot"-condition (in x, y and z-directions). The  
volume was integrated with the trapezoidal-algorithm. One thousand points (10 x 10 x 10)  
were interpolated to calculate the averages. 
 
All neighboring volumes were evaluated until no neighboring volume with a higher average 
value was found. 
 
Step 4: Re-measurement of the SAR value at the same location as in Step 1. If the value changed by    
 more than 5%, the evaluation was repeated. 
 
Test methodology 

 
KDB 447498 D01 v05r02: Mobile and Portable Devices RF Exposure Procedures and Equipment 

Authorization Policies. 
KDB 865664 D01v01r03: SAR measurement 100 MHz to 6 GHz v01. 
KDB 643646D01 v01r01: SAR test Reduction Considerations for Occupational PTT Radios. 
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CONDUCTED OUTPUT POWER MEASUREMENT 
 
Provision Applicable 
 
The measured peak output power should be greater and within 5% than EMI measurement. 
 
 
Test Procedure 
 
The RF output of the transmitter was connected to the input of the Signal Analyzer through sufficient 
attenuation. 
 
 
 
 
 
 
 
Maximum Target Output Power 
 

Mode Max. tune-up tolerance power limit 
 (dBm)

High Power Level 
DMO 28.8 
TMO 28.8 

Low Power Level 
DMO 25.10 
TMO 25.10 

 
 
Test Results: 
 
High Power Level: 
 

Mode 
Frequency 

Spacing 
(kHz) 

Frequency 
(MHz) 

Frequency 
(MHz) 

RF Output Power 
(dBm) 

DMO 25K 

809-824 
809.0125 28.59 
815.0125 28.57 
823.9875 28.59 

854-869 
854.0125 28.57 
860.0125 28.53 
868.9875 28.56 

TMO 25kHz 

809-824 
809.0125 28.47 

815.5 28.49 
823.9875 28.59 

854-869 
854.0125 28.55 

860.5 28.44 
868.9875 28.56 

 
 
  

 
EUT Signal 

Analyzer 
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Low Power Level: 
 

Mode 
Frequency 

Spacing 
(kHz) 

Frequency 
(MHz) 

Frequency 
(MHz) 

RF Output Power 
(dBm) 

DMO 25K 

809-824 
809.0125 24.85 
815.0125 24.75 
823.9875 25.06 

854-869 
854.0125 24.81 
860.0125 24.96 
868.9875 25.16 

TMO 25kHz 

809-824 
809.0125 24.89 

815.5 24.99 
823.9875 25.07 

854-869 
854.0125 24.90 

860.5 24.94 
868.9875 25.05 
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SAR MEASUREMENT RESULTS 

 
This page summarizes the results of the performed dosimetric evaluation.  
 
 
SAR Test Data 
 
Environmental Conditions 
 

Temperature: 22-23°C 
Relative Humidity: 32-33% 

ATM Pressure: 1002 mbar 
Test Date: 2015-09-02 

 
* Testing was performed by Rocky Xiao 
 
Test Result: 
 
DMO High Power: 
 

Frequency (MHz) Power Drift 
(dB) 

Max. Meas.
Power 
(dBm) 

Max.
Rated 
Power 
(dBm) 

1 g SARValue(W/Kg) 

Scaled 
Factor Meas. SAR Scaled 

SAR 50% Plot

Face Up(2.5cm) 
809.0125 -0.05 28.59 28.8 1.050 0.196 0.206  0.103 / 
815.0125 -0.11 28.57 28.8 1.054 0.187 0.197  0.099 / 
823.9875 -0.08 28.59 28.8 1.050 0.205 0.215  0.108 1# 
854.0125 -0.14 28.57 28.8 1.054 0.142 0.150  0.075 / 
860.0125 0.16 28.53 28.8 1.064 0.146 0.155  0.078 / 
868.9875 -0.09 28.56 28.8 1.057 0.161 0.170  0.085 3# 

Body-Back with Belt Clip(0.0cm) 
809.0125 0.07 28.59 28.8 1.050 0.486 0.510  0.255 / 
815.0125 0.04 28.57 28.8 1.054 0.477 0.503  0.251 / 
823.9875 0.2 28.59 28.8 1.050 0.52 0.546  0.273 2# 
854.0125 -0.15 28.57 28.8 1.054 0.482 0.508  0.254 / 
860.0125 0.14 28.53 28.8 1.064 0.473 0.503  0.252 / 
868.9875 0.18 28.56 28.8 1.057 0.516 0.545  0.273 4# 

 
Note: 
1. When the 1-g SAR tested using the default battery and default accessories is ≤ 3.5W/Kg, testing for other channels 

are optional. 
2. According to KDB 447498,TMO is similar transmission modes with DMO, the SAR test was reduced. 
3. When multiple default body-worn accessories are supplied with a radio, the standard body-worn accessory 

expected to result in the highest SAR based on its construction and exposure conditions is selected for test. 
4. The whole antenna and radiating structures that may contribute to the measured SAR or influence the SAR 

distribution has been included in the area scan. 
5. For the PTT radios, the SAR value need to be corrected by multiplying 50% 
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APPENDIX A – MEASUREMENT UNCERTAINTY 

 
According to IEEE1528:2013, the uncertainty budget has been determined for the Head SAR measurement 
system and is given in the following Table. 

 

Source of 
Uncertainty 

Tolerance 
Value 

Probability 
Distribution Divisor ci

1 
(1-g) 

ci
1 

(10-g)

Standard 
Uncertainty 

(1-g) % 

Standard 
Uncertainty 

(10-g) % 

Measurement System 

Probe Calibration 3.5 normal 1 1 1 3.5 3.5 

Axial Isotropy 3.7 rectangular 3  (1-cp)1/2 (1-cp)1

/2 1.5 1.5 

Hemispherical Isotropy 10.9 rectangular 3  √cp √cp 4.4 4.4 
Boundary Effect 1.0 rectangular 3  1 1 0.6 0.6 

Linearity 4.7 rectangular 3  1 1 2.7 2.7 

Detection Limit 1.0 rectangular 3  1 1 0.6 0.6 

Readout Electronics 1.0 normal 1 1 1 1.0 1.0 

Response Time 0.8 rectangular 3  1 1 0.5 0.5 

Integration Time 1.7 rectangular 3  1 1 1.0 1.0 
RF Ambient Condition 

-Noise  0.6 rectangular 3  1 1 0.3 0.3 

RF Ambient Condition - 
Reflections 3.0 rectangular 3  1 1 1.7 1.7 

Probe Positioner Mech. 
Restrictions 0.4 rectangular 3  1 1 0.2 0.2 

Probe Positioning with 
respect to Phantom 

Shell 
2.9 rectangular 3  1 1 1.7 1.7 

Extrapolation and 
Integration 3.7 rectangular 3  1 1 2.1 2.1 

Test sample related   

Test sample positioning  2.0 normal 1 1 1 2.0 2.0 

Device Holder 
Uncertainty 4.0 normal 1 1 1 6.215 6.215 

Drift of Output Power 5.0 rectangular 3  1 1 2.67 2.67 

Phantom and Setup 
Phantom Uncertainty 3.4 rectangular 3  1 1 2.0 2.0 

SAR correction  
in permittivity and 

conductivity 
1.2 normal 1 1 0.85 1.2 1.0 

Liquid conductivity 
measurement   5.0 normal 1 0.78 0.71 3.9 3.6 

Liquid permittivity 
measurement   5.0 normal 1 0.25 0.29 1.3 1.5 

conductivity—temperat
ure  1.1 rectangular 3  0.78 0.71 0.5 0.5 

permittivity—temperatu
re  1.3 rectangular 3  0.23 0.23 0.2 0.2 

Combined Uncertainty  RSS    10.78 10.55 
Expanded uncertainty 
(coverage factor=2)  Normal(k=2)    21.56 21.10 

 
 
 



Bay Area Compliance Laboratories Corp.(Shenzhen)                          Report No:RDG150813005-20A 

SAR Evaluation Report Page 33 of 59 

 
According to IEC62209-2:2010, the uncertainty budget has been determined for theBody SAR 
measurement system and is given in the following Table. 

 

Source of 
Uncertainty 

Tolerance 
Value 

Probability 
Distribution Divisor ci

1 
(1-g) 

ci
1 

(10-g)

Standard 
Uncertainty 

(1-g) % 

Standard 
Uncertainty 

(10-g) % 

Measurement System 
Probe Calibration 3.5 normal 1 1 1 3.5 3.5 

Axial Isotropy 3.7 rectangular 3  1 1 1.5 1.5 

Boundary Effect 1.0 rectangular 3  1 1 0.6 0.6 

Linearity 4.7 rectangular 3  1 1 2.7 2.7 

Detection Limit 1.0 rectangular 3  1 1 0.6 0.6 

Readout Electronics 1.0 normal 1 1 1 1.0 1.0 

Response Time 0.8 rectangular 3  1 1 0.5 0.5 

Integration Time 1.7 rectangular 3  1 1 1.0 1.0 
RF Ambient Condition 

-Noise  0.6 rectangular 3  1 1 0.3 0.3 

RF Ambient Condition - 
Reflections 3.0 rectangular 3  1 1 1.7 1.7 

Probe Positioner Mech. 
Restrictions 0.4 rectangular 3  1 1 0.2 0.2 

Probe Positioning with 
respect to Phantom 

Shell 
2.9 rectangular 3  1 1 1.7 1.7 

Extrapolation and 
Integration 3.7 rectangular 3  1 1 2.1 2.1 

Test sample related   

Test sample positioning  2.0 normal 1 1 1 2.0 2.0 

Device Holder 
Uncertainty 4.0 normal 1 1 1 6.215 6.215 

Drift of Output Power 5.0 rectangular 3  1 1 2.67 2.67 

Phantom and Setup 
Phantom Uncertainty 3.4 rectangular 3  1 1 2.0 2.0 

SAR correction  
in permittivity and 

conductivity 
1.2 normal 1 1 0.84 1.2 1.0 

Liquid conductivity 
measurement   5.0 normal 1 0.78 0.71 3.9 3.6 

Liquid permittivity 
measurement   5.0 normal 1 0.23 0.26 1.3 1.5 

conductivity—temperat
ure  1.1 rectangular 3  0.78 0.71 0.5 0.5 

permittivity—temperatu
re  1.3 rectangular 3  0.23 0.26 0.2 0.2 

Combined Uncertainty  RSS    9.58 9.49 
Expanded uncertainty 
(coverage factor=2)  Normal(k=2)    19.16 18.98 
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