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Setup & Characterization Measurement

RL

Iout = Uin / RL

RL determines max. current range

and bit-resolution (RL: 100, 1k, 10k)

Measurement needs correction

for burden voltage!

20 bit Voltage Box 
(4 channels, ±10 V, USB)

Amplifier Box 
(24 ch., low noise)

AD-5791
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Least Significant Bit – Jump (20 bit)
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RL = 100 Ohm

LSB = 179 nA

Max. Range = ± 100 mA

RL = 1000 Ohm

LSB = 18.7 nA

Max. Range = ± 10 mA

RL = 10 kOhm

LSB = 1.85 nA

Max. Range = ± 1 mA

Theoretically: 𝐋𝐒𝐁 =
𝟐𝟎 𝑽

𝟐𝟐𝟎∙𝑹𝑳
=

𝟏𝟗 𝝁𝑨

𝑹𝑳 𝛀
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Stability / Noise (RL = 1000 Ohm)

Noise @ 1 sec:    0.1 nA / 10 mA  = 1 × 10-8

Noise @ 250 sec:  0.2 nA / 10 mA  =  2 × 10-8

10 PLC, AZ = on, Range = 100 µA, 500 ms

Integration Time [s]

0.1 1 10 100 1000

A
S

D
 C

u
rr

e
n

t 
[n

A
]

0.01

0.1

1

ASD Data

BKG Data

RL = 1000 Ohm, Max. Range = ±10 mA
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Stability / Noise (RL = 1000 Ohm)
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Noise @ 1 sec:    0.1 nA / 10 mA  = 1 × 10-8

Noise @ 250 sec:  0.2 nA / 10 mA  =  2 × 10-8

10 PLC, AZ = on, Range = 100 µA, 500 ms
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RL = 1000 Ohm, Max. Range = ±10 mA
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Stability / Noise

ASD 0008, 100 Ohm, max. +/- 100 mA

Measurement Time [s]
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ASD 0007, 1000 Ohm, max. +/- 10 mA

Measurement Time [s]
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ASD 0011, 10 kOhm, max. +/- 1 mA
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1 PLC, AZ = on, Range = 100 µA, 100 ms

ASD Data

BKG Data
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• Relative current noise 1-100 sec:   ca. 2 × 10-8        (for RL = 100, 1k, 10k Ohm)

• Noise is more than 50 times smaller than LSB-jump  → 24 bit card ?
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BERN 18.09.2018
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AD 5791

Noise:   1.1 µApp / 10 V = 1.1 × 10-7
pp → 2 × 10-8

RMS

Stability: 0.19 LSB = 3.6 µV


