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the division ratios of DC Voltages from 10:1 to 107

calibrated with a calibrator and a digital multimeter. Its calibration starts from a 10 V value. It takes advantage of the DMM 
linearity, in particular in the 10 V range that allows improving its calibration uncertainty. After calibration, it can be used to 
divide DC Voltages lower than 10 V. Preliminary evaluation of its calibration uncertainties and mid-term stabilities (a week) 
span respectively from 1.4×10-6 to 6.0×10-4 and from 2.4×10-7 to 4.5×10-4 for ratios from 10:1 to  10 7 :1. This divider could 
be involved in the calibration of nanovoltmeters in a typical range from 10 V down to 100 nV.

Figure 1. Scheme 
of the INRIM divider 
for generation of 
DC Voltage low 
values.



be seen.

Figure 3. Photo of the connections of the resistors of the INRIM divider, allowing their 



Section Cumulative ratio
Resistor to apply  

V H 
Resistor to 
measure  L L  L H  (V)  L L  (V) DMM range

1 10:1 10 1 10

2 102:1 10 1 10

3 103:1 1 0.1 1

4 104:1 1 0.1 1

5 105:1 0.1 10 0.1

6 106:1 2 10 10 0.1

7 107:1 3 10 10-4 0.1

23



Uncertainty component type 1  (×10-7)

DMM noise of  L H A 0.3

DMM noise of  L L 4 A 0.1

linH B 0.6

linL B 3.2

G B 2.3

eVc B 0.0

emfH
  B 0.1

emfL B 1.2

load B 5.8 5

RSS 7.1

section of the INRIM divider.

of the cumulative ratios of the INRIM divider.

Section u ( 10-6)
Cumulative 

Ratios u ( 10-6) U ( 10-6)

1 0.7 10:1 0.7 1.4

2 0.4 102:1 0.9 1.7

3 1.5 103:1 1.7 3.4

4 1.5 104:1 2.3 4.6

5 6.8 105:1 7.0 14

6 30.5 106:1 32.5 63

7 296 107:1 296 592

Table 4. Short-time stability of the divider ratios.

Ratios Stability ( 10-6)

10:1 0.3

102:1 0.3

103:1 0.7

104:1 0.8

105:1 6.6

106:1 47.6

107:1 446



Figure 5. Mid-term stability of the 10:1 ratio.


