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MODEL 41350S-1  (NDBC)
DIGITAL SOIL TEMPERATURE SENSOR

INSTRUCTION SHEET 41350S-1-90
REV 09-02

1.0 SPECIFICATIONS
Measurement and
Operating Range -50 to +50 °C
Resolution Selectable 0.01 or 0.1°C
Accuracy: ±0.3 °C at 0°C

±0.1 with optional calibration
Sensor Type 1000 ohm RTD

4-wire connection plus shield
Sensor Excitation 0.24 mA
Serial Output Full duplex RS-232

Half duplex RS-485
9600 baud
Polled or continuous ASCII output
Poll Command: ST
Continuous output ~5 per second

Power 7 to 30 VDC at 10mA
Case Fiber-reinforced Thermoplastic

120 x 73 x 53 mm H x W x D
4.75 x 2.87 x 2.12 in

Weight Net 0.6 kg (1 lb 5 oz)
Shipping 4 lb

2.0 INTRODUCTION
MODEL 41350S-1 Digital Temperature Sensor features high
resolution, high accuracy, low power, wide operating tem-
perature range, and serial data outputs in polled and continu-
ous modes.

Low power consumption and wide opertating temperature
range make the 41350S-1 ideal for remote applications using
battery or solar power. High accuracy is maintained over the
entire operating and measurement ranges.

3.0 INSTALLATION
The 41350S-1 may be mounted to a mast or panel. Always
mount the case so cable strain reliefs face down. For mast
mount, use the V-block and U-bolt. For panel mount, remove
the V-block and U-bolt to expose holes in the mounting plate.

To access electrical connections, remove the top cover.
Loosen the nuts on the weatherproof strain relief. Run cables
through both nut and strain relief. Connect wires to the
labeled terminals on the circuit board as shown in attached
WIRING DIAGRAM. See WIRING DIAGRAM for additional
details on jumpers J1, J2, and J3.

Finger-tighten the strain relief nuts and replace the cover.

4.0 OPERATION

Operation begins within one second after power is applied.
Serial baud rate is fixed at 9600. All output is ASCII text
representing temperature in °C. Resolution may be set to
0.01 °C or 0.1 °C using the command menu (see SOFTWARE
COMMANDS below).

Each output string has an "ST" prefix and is terminated with a
CR/LF (ASCII 13, ASCII 10). There are no decimal points in
the temperature value.

With 0.01 resolution, the output value is 100 times the
measured temperature. For example, if the measurement
temperature is 24.01 °C, the output string is:

ST 2401

WIth 0.1 resolution, the output value is 10 times the mea-
surement value. Example:

ST 240

In CONTINUOUS mode, serial data is sent about 5 times per
second.

In POLLED mode, the unit sends data only after receiving a
poll command (ST). Upon receiving a poll command, the unit
sends the latest measurement at the next available output
interval.

4.1 SOFTWARE COMMANDS

All commands sent to the 41350S-1 must use a minimum
delay between characters of 20 milliseconds. Characters
arriving faster than this may be missed.

Enter the command menu by pressing SW1 on the circuit
board for 3 seconds.

COMMAND mode is indicated by a ">" prompt. All comands
must be terminated with a CR (ASCII 13). Use "??" to list
available commands and current parameters as shown below.

>??

YOUNG MODEL 42350S-1 SOIL TEMP V1.00
--------------------------------------
Fx OUTPUT FORMAT (D-DIAG, N-NORMAL)
Ox OUTPUT MODE (C-CONT, P-POLLED)
Rx OUTPUT RESOLUTION (L-0.1, H-0.01)
Sn SET SLOPE
Kn SET OFFSET
?? LIST COMMANDS
XX EXIT TO OPERATE

F:N O:C R:H S:10000 K:0 WD:Y
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Fx sets output format. Send FN for normal output, FD for
diagnostic. The diagnostic format shows raw and interme-
diate measurement values and is useful only to factory
personnel.

Ox sets output mode. Send OC for continuous output mode,
OP for polled mode.

Rx sets output resolution. Send RH for 0.01°C high resolu-
tion, RL for 0.1°C low resolution.

Sn sets a slope multiplier where n is the multiplier x 10000.
For example, for a value of 1.0123, enter S10123.

Kn sets an offset where n is °C x 100. For example, for an
offset of -0.45 °C, enter K-45.

XX returns to operate mode.

Altering factory set values for S and K will change the
calibration.

Values shown at the end of the list are current settings for
each menu item listed above. WD:Y/N indicates the activa-
tion state of the internal watchdog timer.

Settings are retained when power is removed.

5.0 CALIBRATION
The 41350S-1 circuit is calibrated at the factory using
standard values for a 1000 ohm RTD resulting in a standard
accuracy of ±0.3 °C at 0 °C. Greater accuracy (±0.1 °C from
-50 to +50 °C) may be acheived by calibrating the individual
RTD sensor. The procedure for this optional calibration is
outlined below:

1. Set slope to S10000 and offset to K0 in the command
menu.

2. With RTD sensor connected, take two or more mea-
surements at known temperatures. This will require
laboratory quality temperature calibration equipment.

3. Do a linear regression on the measured values in terms
of the actual temperature to calculate slope and offset.
Use the Sn and Kn commands to enter the slope and
offset.

Optional sensor calibration is available from the factory.

6.0 MAINTENANCE
The 41350S-1 requires no regular maintenance.  Periodic
calibration certification, if required, is available from the
factory.

7.0 WARRANTY

This product is warranted to be free of defects in materials and
construction for a period of 12 months from date of initial purchase.
Liability is limited to repair or replacement of defective item. A copy
of the warranty policy may be obtained from R. M. Young Com-
pany.

8.0 CE COMPLIANCE

This product complies with European CE requirements for the EMC
Directive. Please note that shielded cable must be used.

Declaration of Conformity

Application of Council Directives:
89/336/EEC

Standards to which Conformity is Declared:
EN 50082-1(IEC 801-2,3,4)

Manufacturer's Name and Address:
R. M. Young Company
Traverse City, MI, 49686, USA

Importer's Name and Address:
See Shipper or Invoice

Type of Equipment:
Meteorological Instruments

Model Number / Year of Manufacture:
41350S-1 / 2002

I, the undersigned, hereby declare that the equipment
specified conforms to the above Directives and Stan-
dards.

Place / Date:
Traverse City, Michigan, USA / September 6, 2002

David Poinsett
R & D Manager, R. M. Young Company
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