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Introduction

The SDM-AO4A is designed to output four continuous voltages at levels set by
a Campbell Scientific data logger.

NOTE

For Edlog and other retired data logger support, view an older

version of this manual at www.campbellsci.com/old-manuals.

Specifications

+ 5V mode 10 V mode

Vsupply

12 V Nominal (9.6 to 16 V)

Iq (no load, Vout =0, Vsupply =12 V)

11 mA typical 21 mA typical

Iq (no load, Vout = Fullscale, Vsupply =12 V)

13 mA typical 28 mA typical

Iq (w/ load, Vsupply =12 V)

13 mA + load typical | 28 mA + 2.4 x load typical

Iq (power down mode, Vsupply =12 V)

1.1 mA typical

Range

+5V 0-10 VvV

Resolution

167 pV

Accuracy @ 25°C (20 kOhm load)

+ (0.05% of [Vout(V)| + 500 pV) max

Accuracy @ -40° to 60°C (20 kOhm load)

+ (0.1% of [Vout(V)| + 500 uV) max

Additional Fullscale Error w/ 50 mA load

—1.3 mV typical —1.5 mV typical

Max Iout per Channel 50 mA
Max Iout Total 100 mA
Overcurrent shutdown point 130+ 15 mA

Size

13.46 x 8.51 x2.41 cm (5.3 x 3.35 x 0.95 in)

Weight

175 g (6.2 0z)

Operating Temperature Range

—40 to 60 °C

View EU declaration of conformity at: www.campbellsci.com/sdm-ao4a.
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3. Power Supply

The data logger power supply is typically used to power the SDM-AO4A. Use
a rechargeable lead-acid battery, float charged by AC power or a solar panel,
for long-term operation. The PS150 and PS200 power supplies are ideal for
this application. The BPALK alkaline battery pack is rated at 7 amp-hours and
will power one SDM-AO4A for less than one month. This supply is not
recommended for continuous long-term operation.

The SDM-AO4A may also be powered from an external 12 Volt supply,
independent from the data logger supply. The low side of an external 12 Volt
supply should be connected to data logger ground and not directly earth
grounded.

4. Physical Connections

CAUTION

CAUTION

FIGURE 4-1 (. 3 shows the front panel of the SDM-AO4A. The terminal block
on the left is used for connection to the data logger and the terminal block on
the right provides the continuous analog output. The two ground ports on the
left block are identical and connected internally.

TABLE 4-1 (. 3 describes the terminal block connections. Multiple SDM-
AO4As may be used by connecting the data logger side of one SDM-AO4A to
the next as long as each SDM-AO4A is set to a unique address.

The CABLESCBL-L or similar cable is used to connect the module to the data
logger. A 1-ft cable length should be sufficient when both data logger and
module are housed within an ENC12/14 enclosure; a 2-ft length may be
required if the data logger and SDM-AO4A are housed at opposite ends of an
ENC16/18 enclosure.

CRBasic data loggers should use the SDMSpeed() instruction if the cable
length is longer than 20 feet (see Section 7.1.2, SDMSpeed() Instruction (. 8).

Cables connecting the terminals of the data logger and SDM
device must be as short as possible to minimize the risk of
corruption of the signal and damage from induced surges.

When first powered up, the device is in low-power mode until the first valid
SDM instruction is received. In this mode, outputs are pulled to GND.

The order of connections is critical. ALWAYS CONNECT
GROUND FIRST, followed by 12V and then the Control
Ports.

Shielded twisted pair cabling is recommended for wiring the continuous analog
outputs.
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FIGURE 4-1. Front Panel of the SDM-AO4A

TABLE 4-1. Description of Terminal Block Connections

SDM-AQO4A to Data Logger Connections

12v - 12 volt supply

G - ground

G - ground

Cl C1 (SDM-C1 on CR3000)!
C2 C2 (SDM-C2 on CR3000)!
C3 C3 (SDM-C3 on CR3000)!
SDM-AQO4A to Analog Output Connections
1 - analog output #1

+ - ground

2 - analog output #2

+ - ground

3 - analog output #3

4 - ground

4 - analog output #4

+ - ground

IThe CR3000 has a dedicated SDM port with three terminals.
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5. Addressing

The SDM-AO4A is a synchronously addressed data logger peripheral. Control
Ports 1, 2, and 3, are used to address an SDM-AO4A and send out the digital
millivolt settings for subsequent analog output. Addressing allows multiple
SDM peripherals to be connected to one data logger.

The SDM-AO4A has sixteen possible addresses, as shown in TABLE 5-1. The
address is hardware selectable using the rotary switch on the SDM-AO4A. All
SDM-AO4As are shipped with the address set at zero. Address 15 (switch
setting F) is reserved for the SDMTrigger() instruction.

TABLE 5-1. SDM-AQO4A Addressing
Rotary
Address Switch
0 0
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 A
11 B
12 C
13 D
14 E
15 (reserved) F

6. Operational Modes

The SDM-AO4A can be operated in =5 V mode or 10 V mode. In each of these
modes, the SDM-AO4A can operate synchronously or sequentially.

In synchronous mode, all channels are set at the same time. This mode is
slower since for large changes in voltage it may take multiple charging cycles
to arrive at the final voltage. The steps occur at 5 ms intervals, thus, for a 10V
step in output voltage it may take up to three charge cycles (or 15 ms) to settle
to the 16-bit level. For most slowly changing signals, it will settle in a single
charge cycle.
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FIGURE 6-1. Synchronous Mode

In sequential mode, the channels are set sequentially. The output signal can
take from 600 psecs to 1 ms (worst case) to settle to 16-bit resolution with a

10V step change. The

four outputs then update 1 ms apart.
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FIGURE 6-2. Sequential Mode

7. Programming

Compatible CRBasic data loggers are programmed to use the SDM-AO4A
with the CRBasic Editor or Short Cut, included with PC400 and LoggerNet.

In CRBasic, the SDMAO4A() programming instruction allows the user to set
four separate voltage levels in one SDM-AO4A, or more voltage levels with
multiple SDM-AO4As. Voltage levels are reset each time the instruction is
executed.

NOTE This section describes how to write an SDM-AO4A program
using CRBasic. An SDM-AO4A program can also be generated
using Campbell Scientific’s Short Cut Program Generator.
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7.1 CRBasic

7.1.1 SDMAO4A() Instruction

NOTE

The SDMAO4A() instruction is used to set the voltage to an SDM-AO4A.

The SDM-AO4A is backwards compatible with the SDMAO4()
CRBasic instruction. Therefore, programs written using the
SDMAO4() instruction will work with an SDM-AO4A but will
not take advantage of any of the SDM-AO4A’s additional
features. If the older instruction is used, the device will use the
default option code 1.

The SDMAO4A() instruction has the following syntax:

SDMAO4A (Source, SDMAO4ADest, SDMAddress, SDMAO4AStartChan,
Reps, SDMAO4AOption )

The SDMAO4A() instruction has the following parameters:

Source: The Source parameter is the variable or variable array that holds the
voltage(s), in millivolts, that will be sent to the SDM-AO4A(s). If multiple
SDM-AO4As are to be triggered with one instruction, this parameter must be
dimensioned to the total number of channels for all the devices being set (e.g.,
if all four channels are being set on two SDM-AO4 devices, Source must be
dimensioned to eight).

SDMAO4ADest: The SDMAO4ADest parameter is a variable that holds a
status code indicating success or failure of the instruction.

Response Code Description

240 Successful

241 Signature error

242 Current overload error

243 Current overload and signature error

A current overload error occurs when current overload protection is triggered
(130 mA, +/- 15 mA). A signature error usually indicates noise on the line.
Any other response code returned indicates failed communication.

SDMAddress: The SDMAddress parameter defines the address of the first
SDM-AO4A to which a voltage should be applied. Valid SDM addresses are 0
through 14. Address 15 is reserved for the SDMTrigger() instruction.

SDMAO4AStartChan: The SDMAO4StartChan parameter is used to define the
first channel on the SDMAOA4A that should be set. Any reps will occur on
subsequent channels.

Reps: The Reps parameter determines the number of SDM-AO4A output
channels that will be set. If this parameter is greater than four (i.e., voltage is
being set for more than one SDM-AO4 device), voltage is set on the next
consecutively addressed SDM-AO4A device. In this case, the SDM-AO4As
must have sequential SDM addresses.
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SDMAO4AOption: The SDMAO4AOption parameter is used to set the
operating mode for the SDMAO4A.

Option Code Description

0 Power down

5V synchronous
5V sequential
10V synchronous
10V sequential

B W=

In the synchronous mode, all channels are set at the same time. This mode is
slower since for large changes in voltage it may take multiple charging cycles
to arrive at the final voltage. The steps occur at 5 ms intervals, thus, for a 10V
step it may take up to three charge cycles (or 15 ms) to settle to the 16-bit level.

In sequential mode, the channels are set sequentially. The output signal can
take from 600 usecs to 1 ms (worst case) to settle to 16-bit resolution with a
10V step change. The four outputs then update 1 ms apart.

7.1.2 SDMSpeed() Instruction

The SDMSpeed() instruction is used to change the bit period that the data
logger uses to clock the SDM data. Slowing down the clock rate may be
necessary when long cable lengths are used to connect the data logger and
SDM devices.

The syntax of this instruction is as follows:
SDMSpeed (BitPeriod)

The BitPeriod argument can be an integer or a variable. If the SDMSpeed()
instruction is not in the program, a default bit period is used. If 0 is used for the
argument, the minimum allowable bit period is used. TABLE 7-1 shows the
default, minimum allowable, and maximum bit period for each of our CRBasic

data loggers.
TABLE 7-1. Bit Period Values
Minimum

Default Allowable Maximum
Data Logger Bit Period Bit Period Bit Period
CR6, CR1000X 28.8 usec 10 psec 1 msec
CR3000 26.04 psec 8.68 psec 2.2 msec
CR800, CR850 26.04 psec 8.68 usec 2.2 msec
CR1000 26.04 psec 8.68 psec 2.2 msec

The equation used to calculate the bit rate depends on the data logger used. The
data logger will round down to the next faster bit rate.



