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Phaser® Application Notes

Analog Outputs 4A1 and 4A20

General Description
The Phaser® is available with two types of four channel output options. The 4A1 option provides nominally ±1 mA
signaling (up to ±2 mA), a standard for many utilities. The 4A20 option provides 4 to 20 mA output currents, a standard
specification for many industrial applications and equipment. Both types of signaling often employ precision “load”
resistors at the inputs of the interconnected equipment to develop precise voltages for measurement.

Hardware Connections
Phasers equipped with either the 4A1 or 4A20 output options have the same output labeling. Figure 1 shows a fiber optic
equipped Phaser. Alternatively, Phasers equipped with either the 4A1 or 4A20 option could have either no networking or
RS485 networking, which would use the top three screws of the output connector.

Only the current output conductors are labeled in Figure 1; the others are described fully in the Phaser Installation and
Operation Manual. Note that the illustration shows eight wires for four analog outputs. The 4A1 and 4A20 options are not
designed for “common” returns, where the “-” terminals are connected together. Also note that the Phaser’s measurement
inputs (voltages and currents) and power supply are completely isolated from the analog outputs.

Figure 1.  Phaser with fiber optic option.
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Connection Details
The Phaser ’s analog outputs will usually be connected to one of two types of precision measurement inputs of other electronic
equipment: low impedance (resistance) current inputs or high impedance voltage inputs. A simplified diagram of a single
output channel connected to a voltage input is shown in Figure 2 below.

Figure 2.  Single output channel connected to a voltage input.

In Figure 2, “D/A Out” refers to one of four output signals produced by a digital-to-analog signal converter in the Phaser. The
signal is transformed by an amplifier into an output current at mA+, the value of which is measured at the mA terminal as a
voltage across a sense resistor. Within the limitations of the circuitry, the amplifier will ensure that Iout  tracks the D/A output.
Voltage inputs require load resistors across the input terminals to develop appropriate voltages. The input voltage will simply
be:

Vmeasured = Rload • Iout

Note that this relationship is true regardless of interwiring resistance. This is why current outputs are generally preferred over
voltage output transducers. Conversely, the relationship will not  be true if the current path is diverted by commoning return
wires or haphazard grounding.

Like all analog cur rent sources, the Phaser’s analog outputs are limited by the power supply voltages of the circuitry generating
the signals. This limitation is usually called the compliance voltage, the maximum voltages that can be developed across the
load. Table 1 below depicts the output limits of each output option.

Table 1.  Output option limits.
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-4A1 -2 mA < Iout < 2 mA ±12 Volts DC 6,000 Ω 

-4A20 4 mA < Iout < 20 mA +10 Volts DC 500 Ω 
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Software Considerations
Use PhaserConfigTM to associate each of the analog outputs with any electrical variable. The procedure is easy and compa-
rable to configuring synchronous serial data outputs. Note that PhaserConfigTM operates relative to “Full Scale Value,” which
in the case of analog outputs means the quantity represented by a full scale output. The 4A1 full scale output is 2.00 mA, and
full scale for the 4A20 option is 20.00 mA.

The analog outputs are individually scalable. Note that the Phaser uses a “natural” system of signal offsets: a positive data
value usually generates a positive signal; negative data produces negative signals. If desired, this relationship can be reversed
by changing the sign of the scaling numbers. Also note that the 4A20 option, which uses the industrial standard 4-20 mA
convention, allows the “zero” point to be either 12 or 4 mA. In the latter case, the outputs signal can not represent negative
data values.

You may select either “Fast” or “Slow” outputs. “Fast” outputs change every 40 milliseconds. This may be appropriate for
process control applications or transient recording, for example. “Slow” outputs are more appropriate for SCADA and similar
polled-signal applications.

Other Specifications
Other hardware specifications for the 4A1 and 4A20 output options are as follows:

Safety
Isolation from Case: 1500 VAC RMS
Isolation from Power Supply: 1500 VAC RMS
Isolation from Inputs: 1500 VAC RMS

Surge Withstand
IEC 801-4 (1998) Electrical Fast Transient
IEEE C37.90.1 - 1989 Oscillatory SWC Waveform Testing
Designed in accordance with IEEE C62.41 - 1991 Guide for Surge Voltages

Environmental
Standard Operational Temperature Range: 0o to 70oC
Extended Operational Temperature Range: -40o to 85oC
Humidity: 5% to 95% non-condensing

Each Output
Conversion Error: ±0.2% of maximum output
Output Delay: <1 millisecond


