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Programmable DC Current Amplifier with ADC

487
Programmable
DC Current
Amplifier with
ADC
• Six decade transimpedance amplifier

• Up to 1010 V/A gain
• Two selectable virtual
ground inputs

• Amplifier output coupled
to integrating ADC

• Auxiliary voltage input to
ADC

• Dual-width module
destined for mounting in
417 base unit

• Fully programmable via
USB 2.0 interface

The 487 module combines a
dual-input, low-noise DC
current amplifier with an
analogue-digital converter to
provide the main detection
electronic in a wide range of
applications operating under
CW conditions over the range
180nm to 1800nm.
Current source detectors such
as photomultipliers and
photodiodes give their best
performance when connected
to the virtual ground input of
the 487.

Amplifier Output
The output of the amplifier, 010V, is input to the 487 analogue
to digital convertor, and passed to
417(T) display channel C for local
monitoring.
ADC
The integrating analogue to digital
converter is used to digitise the
output from the amplifier or the
auxiliary input and pass the result
to a computer via the
USB 2.0 interface.
It uses a voltage to frequency
converter followed by a counter.
The count accumulated during the
conversion period of 100ms
represents the true average of the
analogue input during that time.

Gain Ranges
The 487 amplifier consists of a six
decade (1010 to 105 V/A) transimpedance amplifier based on an
operational amplifier followed by a
ADC Output
voltage amplifier.
The use of an output buffer,
where the count from a single
Amplifier Current Inputs
conversion is stored until the
The two inputs of the 487
computer is ready to read it,
provides a virtual ground input,
with effectively zero. No voltage is allows multiple conversions to be
made without any loss of signal
generated across the detector as
information occurring between
a result of the photocurrent it
successive conversions.
produces. This short circuit
The count accumulated from a
operation enhances the linearity
of detectors, reduces the effect of number of conversions thus
represents, after
cable capacitance and is often a
normalisation for total time, the
necessary condition in the
true average of the signal over a
determination of detector
longer period. The ADC therefore
responsivity.
behaves as a digital signal
averager with the averaging
Amplifier Overload
period programmable in 100ms
The overload circuit in the 487
has been designed to prolong the increment. Software schemes may
be employed to determine the
overload flag returned to the
averaging period based on the
compute to allow rejection of
sensitivity range of the amplifier
measurements in which occur
transient overloads such as those so that averaging period increases
produced by Cherenkov events in as the sensitivity required
increases.
certain photomultiplier tubes.

ADC Offset

The input to the ADC is offset
giving the unit a small negative
range. This ensures that negative
going noise peaks, occurring in
near zero signals, are correctly
averaged while retaining most of
the available resolution for
positive signals.
Overload Indication

The ADC provides information to
the computer, indicating that a
transient overload has occurred
at some point during the
conversion period. This
information is essential if
accurate measurements are to be
made on fluctuating light sources.
Use with detectors
The 487 is primarily intended for
use with current source detectors
such as photomultipliers and
photodiodes.

The input to the amplifier is via
BNC; connection should be made
from the inner of the input socket
directly to the anode in the case
of PMTs and to the cathode in the
case of photodiodes. In the case
of PMTs, the dynode chain should
be arranged for negative high
voltage operation with the anode
at ground.
A load resistor should not be
employed.

For photomultipliers and silicon
photodiodes the shunt resistance
can be ignored, however, for
some other detectors, such as
room temperature germanium
(shunt resistance ~100kW), it
may be seen that use of the most
sensitive ranges of the 487 leads
to a positive or negative offset
appearing at the output.
Detectors which give rise to these
offsets are better used with
chopped light source and a
current sensitive lock-in amplifier
(Bentham 477 + 485).

The required circuits are shown
below; both of which will give rise Automation
to a positive going voltage output The 487 may be entirely
automated through the USB 2.0
from the 487.
interface using our proprietary
Benwin+ software or SDK.
Input Impedance
The ideal current generator has
infinite source impedance, yet in
practice all detectors have a finite
impedance (shunt resistance).

487 input
487 input

Interconnection to photodiode

Interconnection to photomultiplier

Typical use of the 487 as the main detection electronic in a spectroradiometer using a PMT and
InGaAs photodiode for the spectral measurement over the range 200-1700nm

Electrical
Channel 1 input

Current input to picoammeter

Channel 2 input

Current input to picoammeter

Auxiliary input

Voltage input to ADC

Gain Ranges

1010-105 V/A

Maximum Current Input

100µA

Frequency Response

DC to 30Hz

Gain Accuracy

+1%

Gain Stability

200ppm/°C

Output Stability

5ppm/°C to 500ppm/°C depending on sensitivity

Linearity

< 0.025% departure from linearity from zero to full
scale

ADC Resolution

4½ digit BCD (0 to 19999) i.e. > 14 bit resolution

ADC Integration Time

100ms

Auxiliary input range

0- 9.8V

Picoammeter Input Impedance

Virtual earth

Auxiliary input impedance

1 MΩ

Interface & Mechanical
Interface

USB via 417/417T Unit (I2C)

Control

Front panel/ USB

Front Panel Controlled Features

Input select, gain range select, auxiliary input select

Dimensions

Dual width module, 3U high

Connector

BNC

Display

Digital display of 417 unit, channel C
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