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Section 1
Selecting An Analog Output Board

The 60-D/A12B-4 has 4 digital to analog voltage
conversion channels offering 12 bits of resolution.
This is equivalent to saying that the output signal
can be controlled to within .025% of full scale. The
60-D/A12B-4 analog voltage output board plugs onto
an IOMUX controller. A two channel version of this
board is also available for smaller system
requirements. These two boards have field selectable
voltages of 5 volts or 10 volts per board. Field
selectable unipolar (0 to full scale) or bipolar (+/-)
operation is available on a per channel basis. All of
the power required to run the 60-D/A12B-4 is
supplied by the IOMUX. 

The 60-D/A12A-2 is a two channel 4-20 mA
current output board. Each of the two channels on
this board is fully isolated from each other and from
the digital circuitry on the main IOMUX board.

Externally supplied power is used to drive each
current output channel. This gives you complete
flexibility in instrumentation options.

1-1:  Ordering Information

Choose the analog output board that is right for
your system:

60-D/A12A-2 Two  c ha nne l  4- 2 0  m A ou t pu t
board.

60-D/A12B-2 Two channel voltage output board.
60-D/A12B-4 Four channel voltage output board.

Fie ld selectable ranges inc lude:
0-5V, 0-10V, +/-5V, +/-10V 

2



Section 2
Installation

2-1:  Mounting Instructions

Each of the three versions of the 60-D/A12
plugs onto either expansion port on an IOMUX
controller. If the 60-D/A12 board is the only
expansion board used, then it should be installed
onto expansion port #1. Be sure to fasten the front
end of the expansion board to the standoff on the
IOMUX with the retaining screw provided.

2-2:  Electrical Wiring

60-D/A12A-2
There are four connections provided for each

output on the 60-D/A12A-2. Two of these connections
are for the user supplied loop power. The other two
connections are for the current output. Power
negative and current negative (common) are internally
tied together. Both output channels are completely
isolated from each other. You may use the same
power supply for both channels if channel to channel
isolation is not required.

Electrical Connections (60-IOMUX-FEB)

The screws on the 60-IOMUX-FEB terminal
backplane are labeled ‘A’ and ‘B’. The ‘A’ terminal is
the positive connection, and the ‘B’ is the negative.
The second screw terminal group from the left (J2)
is for field wiring connections to both expansion
ports. The chart below details these connections.

Loop Output Connections

 Expansion 1       Expansion 2
Channel    Out (+)  Common   Out (+)   Common

0 10A    10B   14A     14B
1 12A    12B   16A     16B

Loop Power Supply Connections

Expansion 1        Expansion 2
Channel    Pwr (+)   Pwr (-)    Pwr (+)   Pwr (-)

0  9A     9B   13A     13B
1 11A    11B   15A     15B

Electrical Connections (IOMUX-RTU)

The screws on the 60-TERM-1 screw terminal
assembly are labeled ‘A’ and ‘B’. The ‘A’ terminal is
the positive connection, and the ‘B’ is the negative.
The 60-TERM-1 provides screw terminals for both
expansion ports. The chart below details these
connections.

Loop Output Connections

 Expansion 1       Expansion 2
Channel    Out (+)  Common   Out (+)   Common

0  2A    2B    6A      6B
1  4A    4B    8A      8B

Loop Power Supply Connections

  Expansion 1        Expansion 2
Channel    Pwr (+)   Pwr (-)    Pwr (+)   Pwr (-)

0  1A     1B    5A      5B
1  3A     3B    7A      7B

60-D/A12B-2, -4
There are only two connections required for each

voltage analog output on the 60-D/A12B. These
connections are the signal and analog ground output
for each analog channel. Since power to operate the
analog circuitry is supplied by the IOMUX, no other
connections are required. The analog ground
connection is common to all channels on this board,
and to the analog ground on the analog to digital
converter on any 60-A/D16 board that may be in
use on the same IOMUX. Isolated analog inputs are
available with the 60-MPLEX isolated input system.

Electrical Connections (60-IOMUX-FEB)

The screws on the 60-IOMUX-FEB terminal
backplane are labeled ‘A’ and ‘B’. The ‘A’ terminal is
the positive connection, and the ‘B’ is the negative.
The second screw terminal group from the left (J2)
is for field wiring connections to both expansion
ports. The chart below details these connections.

Output Connections

 Expansion 1        Expansion 2
Channel    Out (+)   Common   Out (+)   Common

0  9A     9B    13A     13B
1 10A    10B    14A     14B
2 11A    11B    15A     15B
3 12A    12B    16A     16B
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Electrical Connections (IOMUX-RTU)

The screws on the 60-TERM-1 screw terminal
assembly are labeled ‘A’ and ‘B’. The ‘A’ terminal is
the positive connection, and the ‘B’ is the negative.
The 60-TERM-1 provides screw terminals for both
expansion ports. The chart below details these
connections.

Output Connections

Expansion 1        Expansion 2
Channel   Out (+ )  Common   Out (+)   Common

0  1A    1B   5A      5B
1  2A    2B   6A      6B
2  3A    3B   7A      7B
3  4A    4B   8A      8B

           

2-3:  60-D/A12B Range Selection

The 60-D/A12B has field movable jumpers for
selecting range options. Jumper W1 determines the
full scale voltage value, either five or ten volts, for
all the output channels on the board. Unipolar or
bipolar operation can be selected on a channel by
channel basis. Refer to the following chart for
details.

Note: Only channels 0 and 1 are populated on a
60-D/A12B-2.

Full scale voltage range selection (all channels)
Shunt W1 Position     Left      Right 
Channels 0 - 3      10 Volts   5 Volts

  

Unipolar/bipolar selection (per channel)
Channel #    0 to Full Scale   +/- Full Scale
   0           W12           W10
   1           W22           W20
   2           W32           W30
   3           W42           W40

Figure 2-3 shows a typical configuration for a
60-D/A12B-4. This configuration is shown to be:

Full Scale        = 10 volts (all channels)
Channel 0 range = +/- 10 volts
Channel 1 range = +/- 10 volts
Channel 2 range = 0 to 10 volts
Channel 3 range = 0 to 10 volts

              

Note: On some revisions of the
60-D/A12B circuit board
the on-board labeling for
setting jumper W1 is
incorrect. The correct W1
positions are shown here.

60-D/A12B Range Jumpers
Figure 2-3
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Section 3
Operating Information

Just plug an analog output board onto an
expansion port on your IOMUX and you are ready
to run. The data in a register corresponding to each
output will constantly be scanned and transferred to
the appropriate output channel. Details on assigning
addresses to analog output registers are given
below.

3-1:  Addressing Analog Outputs

Each analog output is controlled by a 16 bit
word or register. The SIXNET system uses the
designation ‘AY’ to refer to analog output registers.
‘AY0’ is the first output in the system, ‘AY1’ the
second, etc. Output channels on an I/O station are
always sequentially assigned. 

If your analog output board is on expansion port
1, then channel 0 will be AY0, assuming that this is
the first I/O station in the system. The second output
will be AY1, etc. An automatic I/O population
detection feature allows the I/O rack to know how
many channels of outputs are on each board. If two
channels are present, then two channels will be
assigned. If four channels are there, then four
addresses are assigned.

Addresses are assigned to expansion port 2 in a
similar manner. The first address in expansion port 2
will be sequentially assigned, starting with the next
address after expansion port 1 assignments.

The starting address for the first AY address in
the I/O station is configured in the master I/O
controller connected to the system host or central
station (for example, a 60-IBM/N in an industrial
computer). This starting address is downloaded to
the I/O station automatically upon power up. You
can assign addresses to the global system any way
it suits you. In fact, you can leave addresses
unassigned (gaps) to allow for system expansion.
Just remember that the AY addresses in any station
are sequentially assigned.

Note: If your IOMUX is running a downloaded SCIL
program then the internal program will reference
local I/O starting with AY0.

Here is an example of a two station network.
Station 0 will start with AY0. Expansion port 1 will
have an analog input board. Port 2 will have a
60-D/A12B-2. Station 1 will have a 60-D/A12A-2 and
a 60-D/A12B-4. The starting AY address in this
system will be AY4. AY2 and AY3 are left
unassigned to allow for future expansion of station 0.

Station   Port   Series 60 I/O   Addresses Used
   0      1     60-A/D16-4       AX0 - AX3
   0      2     60-D/A12B-2      AY0 - AY1
   1      1     60-D/A12A-2      AY4 - AY5
   1      2     60-D/A12B-4      AY6 - AY9

3-2:  Product Performance Specifications

The specifications given here are typical of
system performance.

Analog Performance (All versions)
Output resolution ....................... 12 bits (less than .025%)
Output span error ................................  Adjustable to zero
Span temperature coefficient ......... 0.005% per °C typical
Offset error ...........................................  Adjustable to zero
Max. output settling time ..................... 100 microseconds
Operating temperature range ........................... 0 To 65 °C
Storage temperature range ........................  -25 to +85 °C
Humidity .............................. 5 to 95% RH noncondensing

60-D/A12A-2
Output Current Range .......................................  4 - 20 mA
Minimum Supply Voltage ..................................  +10 volts
Maximum Supply Voltage ..................................  +32 volts
Isolation Between Outputs ...............  1500 volts minimum
Supply Current Requirement ..............  25 mA per channel

60-D/A12B-2, -4
Output voltage ranges ......................................  +/- 5 volts

 0 - 5 volts
 +/- 10 volts
 0 - 10 volts

 (jumper selectable)
Maximum output current ..................................  5 mA min.
Isolation between analog and digital .......  1500 volts min.
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