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• Need to cover measurement range from 10  up to 10 P

• Measurement methods – ratio between known and unknown standard: 

• Potentiometric method - apply same I, measure ratio of V
(for medium and high-ohm resistances)

• Comparator method - apply same U, measure ratio of I
(for low-ohm and medium resistances)

N
IS

T
, 

F
lu

ke
, 

M
IN

T
L

, 
C

e
e

b
u

ild



Topic 4

3Athens Programme / Course CTU 1 / Metrology of Electrical Quantities / Topic 4

4Athens Programme / Course CTU 1 / Metrology of Electrical Quantities / Topic 4



Topic 4

5Athens Programme / Course CTU 1 / Metrology of Electrical Quantities / Topic 4

6Athens Programme / Course CTU 1 / Metrology of Electrical Quantities / Topic 4



Topic 4

 All components are surrounded by electrical shields
 All components are connected by coaxial cables
 Goal: currents  in the outer shields are equal to opposite of 

currents in the inner components and conductors
 Coaxial bridge – two superposed networks:
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 The ideal coaxial bridge produces no external magnetic field and zero 
electric field  the bridge is insensitive to external fields
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CF>>CS
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D

U

Cx Cs

Nx Ns

- Omitting effects of parasitic 
capacitances

Development
of a four-terminal-pair 

C-C bridge
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Simple bridge for comparing 
2TP lossless capacitors

Simple bridge for comparing 
2TP capacitors with losses
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Bridge for comparison of 4TP lossless 
capacitors
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Improving accuracy with:
- Two-stage divider
- CN formed with variable IVD

Four-terminal pair 
R-R bridge
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- Two stage IVDs
- Compensation networks
- Wagner earth circuit

- Measurement of time constant 
difference between R1 and R2:
small variable capacitors C1, C2
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- Quadrature balance performed with 
IDP and C
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