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8. Uncertainty Budget 
62209-2 : 2010
A c D e = f(d,k) f g h=c * f / e i=c * g / e k

Source of
Uncertainty

Tolerance
/
Uncertaint

Probabilit
y

Distributi
Div. Div Value ci (1g) ci (10g)

Standard
uncertainty
± %, (1 g)

Standard
uncertainty
± %, (10 g)

vi, or
Veff

Measurement
system
Probe calibration 6.55% N 1 1 1 1 6.55% 6.55% ∞

Isotropy 3.50% R √3 1.732 1 1 2.02% 2.02% ∞

Linearity 4.70% R √3 1.732 1 1 2.71% 2.71% ∞

Probe modulation
response

2.40% R √3 1.732 1 1 1.39% 1.39% ∞

Detection Limits 1.00% R √3 1.732 1 1 0.58% 0.58% ∞

Boundary effect 2.00% R √3 1.732 1 1 1.15% 1.15% ∞

Readout Electronics 0.30% N 1 1 1 1 0.30% 0.30% ∞

Response time 0.80% R √3 1.732 1 1 0.46% 0.46% ∞

Integration Time 2.60% R √3 1.732 1 1 1.50% 1.50% ∞

RF ambient
condition - noise

3.00% R √3 1.732 1 1 1.73% 1.73% ∞

RF ambient
conditions -

3.00% R √3 1.732 1 1 1.73% 1.73% ∞

Probe positioner
mech. restrictions

0.40% R √3 1.732 1 1 0.23% 0.23% ∞

Probe positioning
with respect to
phantom shell

2.90% R √3 1.732 1 1 1.67% 1.67% ∞

Post-processing 1.00% R √3 1.732 1 1 0.58% 0.58% ∞

Test sample
related
Device holder
uncertainty

3.60% N 1 1 1 1 3.60% 3.60% M-1

Test sample
positioning

2.90% N 1 1 1 1 2.90% 2.90% M-1

Power scaling 0.00% R √3 1.732 1 1 0.00% 0.00% ∞

Drift of output
power (measured

5.00% R √3 1.732 1 1 2.89% 2.89% ∞

Phantom and
set-up
Phantom
Uncertainty (shape
and thickness

4.00% R √3 1.732 1 1 2.31% 2.31% ∞

Algorithm for
correcting SAR for
deviations in
permittivity and
conductivity

1.90% N 1 1 1 0.84 1.90% 1.60% ∞

Liquid conductivity
(meas.)

4.71% N 1 1 0.78 0.71 3.67% 3.34% M-1

Liquid permitivity
(meas.)

4.20% N 1 1 0.23 0.26 0.97% 1.09% M

Liquid conductivity -
temperature
uncertainty

3.40% R √3 1.732 0.78 0.71 1.53% 1.39% ∞

Liquid permitivity -
temperature
uncertainty

0.40% R √3 1.732 0.23 0.26 0.05% 0.06% ∞

Combined standard
uncertainty

RSS 11.19% 11.03%

Expant uncertainty
(95% confidence
interval),K=2

22.37% 22.05%

Measurement Uncertainty evaluation
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9. Phantom Description 
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10. System Validation from Original Equipment Supplier 
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