Table 1 continued

String format

Examples

Description

YD:SWT (parameters)
YD:SWH (parameters)
YD:SWD (parameters)

See Section X.

Turn on or off a channel of digital switching
equipment depending on actual temperature,
humidity, or difference between actual temperature
and dew point.

YD: RESET

YD: RESET

Reset all settings to factory values.
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VIIL. Programming with Datum or Variation

To program the Device with this method, you must connect it to a network with a chart plotter. This method
of programming is tricky, but is compatible with virtually all NMEA 2000 chart plotters.

Figure 1. Setting the chart datum and magnetic variation on Raymarine c125
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If one network includes several chart plotters, turn off all of them except the one from which you
will program the Device. If multiple Devices are connected to the network, they will be programmed
at the same time.

The Device confirms commands received from the chart plotter by lighting LEDs for 3 seconds once
or repeatedly. If you are not able to see the Device LED when sitting behind the chart plotter,
you may need an assistant.

Programming the Device is performed either by a sequential change of chart datum settings, or sequential
change of the magnetic variation settings on the chart plotter. Older models of Raymarine plotters
do not send notifications when changing the magnetic variation (NMEA 2000 message with PGN 127258)
and only the first method is available for them. Garmin plotters do not send notifications when the chart
datum is changed (NMEA 2000 message with PGN 129044) and only the second method is available
for them.

To select a programming method, refer to the documentation of your chart plotter. In some cases you
may need to update the plotter firmware.

STEP 1. Putting the Device into standby mode

The Device enters standby mode if, when it is switched on, the chart datum is set on the plotter
to «Ireland 1965» or if the magnetic variation on the plotter is set to a user-defined value of 26°E.

Usually, the plotter sends notifications on settings every 20 seconds. When changing the setting
on the plotter as mentioned above, do not forget the initial configuration of the plotter. Cycle the
Device power. Within a minute after the Device is turned on, it will produce a confirmation signal
(LED will light up for 3 seconds). This means that the Device is put into standby mode. If the Device power
is turned off along with the plotter power, the wait time for the signal will be increased
by the plotter loading time.

If after some time the setting on the plotter automatically returns to the previous value,
that is an indication that there is another device on the network sending notifications.
It may be an NMEA0183-NMEA2000 converter, another plotter, or a computer connected
to the NMEA 2000 network. Turn off the power of this device or disconnect it from the NMEA 2000 bus
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at the time of programming. It is recommended to disconnect any such device from the bus when the bus
power is off.

STEP 2. Putting the Device into programming mode

If the Device was put into standby mode by setting the chart datum (magnetic variation), all the subsequent
steps should be carried out with the setting of chart datum (magnetic variation).

In the standby mode, without turning the Device power off, change the chart datum setting on the plotter
to «Australian Geodetic 1966» or change the magnetic variation setting to 28°W. The Device will produce
one confirmation signal and enter programming mode.

The programming mode ends automatically 10 minutes after the Device power is turned on.
Four confirmation signals are produced at the same time. After that, the Device returns to normal operation
mode. The settings are not saved into non-volatile memory and if the Device settings were changed
at the time of programming, they will be kept only until the Device power is turned off.

STEP 3. Programming the Device

Device actions in response to chart plotter settings changes are described in Table 1 on the next page.
Please note that changing the Device settings occurs only when changing the plotter configuration.
To increase the value of the system instance by 2, set 21 °E, then 24°E (if the Device transmits inside
measurements) or 23°E (if Device transmits outside measurements), and then set 21 °E again. After each
change, wait for the Device confirmation signal (LEDs light up for 3 seconds). Usually, when changing
the setting, the plotter sends notification immediately and the Device signals just after the setting
value is changed.
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Table 1. Device actions in response to setting changes

Chart datum Magn?hc Result
variation
ARC 1950 (Africa) Turn on and off transmission of periodic messages with
20°F, a 4-bit value (0..15, binary 0000..1111), reset to o after 15.
This setting increases the value. See note 1.
Bermuda 1957 Increase NMEA 2000 data instance value (0..252), reset to o after
20°E 252. Factory setting is 0. To decrease the value, reset all settings
to factory values first and then increase the data instance.
Bogota Observatory o Increase NMEA 2000 system instance value (0..15), reset
(Colombia) 21 to o after 15. Factory setting is 0.
Campo Inchauspe Increase NMEA 2000 device instance value (0..255), reset
(Argentina) 23°E to o after 255. Factory setting is 0. To decrease value, reset
all settings to factory values first and then increase it.
European 1950 Reset all settings to factory values.
(Mean, European 29°E
Datum)
Guam 1963 oR Switches transmitted type of measured data toinside (cabin, saloon)
(Pacific Ocean) 24 air temperature and humidity.
Hjorsey 1955 (Ireland) o Switches transmitted type of measured data to outside
25 (the boat) air temperature and humidity. This is the factory setting.
Liberia 1964 (Africa) Turn on and off transmission of humidity, air temperature
27K and dew point temperature with 3-bit value (0.7,

binary 000..111), reset to o after 7. This setting increases
the value.See note 2.
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YD:SWT ON NEVER

To configure the rule for relative humidity, use the command YD:SWH in the same way. This command
programs the humidity rule to turn ON channel 3 of Switching Bank 1 if the humidity has been above 60%
(allowed values are from o to 100 percent) in the last 10 seconds:

YD:SWH ON >60 10 1 3

Table 1. Dew point temperature, Celsius

RH, Actual temperature, Celsius

% 1 10 20 30 40 50 60 70 8o 90 99

1 -49 -44 -38 -32 -26 -20 -15 -9 -3 2 7
10 -27 -20 -13 -5 3 10 17 25 32 39 46
20 -19 12 -4 5 13 21 29 37 45 53 60
30 -15 -7 2 11 19 28 36 45 53 61 69
40 -11 -3 6 15 24 33 41 50 59 68 75
50 -8 o 9 18 28 37 46 55 64 73 81
60 -6 3 12 21 31 40 49 59 68 77 85
70 -4 5 14 24 33 43 52 62 71 81 89
8o -2 7 16 26 36 46 55 65 75 84 93
90 [} 8 18 28 38 48 58 68 77 87 96
99 1 10 20 30 40 50 60 70 80 90 99

The third rule is managed by YD:SWD and accepts the difference (from -273.15 to 2000 Celsius) between
actual temperature and dew point temperature as an argument. To turn on the radar (bank o, channel 2)
if the fog is coming (actual temperature is less 4°C from dew point), type:

YD:SWD ON <4 10 0 2

Note that dew point is calculated by the Device when the actual temperature is above 0°C, and this rule
will never act when the actual temperature is 0°C or less.
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When the condition becomes true (and remains true for a specified time interval), the Device sends
the command to the network. If no response (PGN 127501 «Binary Status Report») is received
in 200 milliseconds or the status of the channel in the answer does not match, the Device re-sends
the command one time.

After sending the command, the condition becomes inactive. It will be active again when it remains false
for the specified time interval. Therefore, it is not recommended to use a zero time interval, since this can
cause sending of multiple messages if the measured value is not stable (or has no noticeable trend). Also,
if the interval is too big, the fact that returning to the original state will take as much time as the triggered
action may lead to undesirable results.

For example, you need to program the ventilation (bank o, channel 1) to run if the humidity is above 70%
or temperature less than 8°C degrees from the dew point (for example, humidity is above 60% at 20°C,
see Table 1) for more than 10 minutes; and stop ventilation when humidity is below 60% or temperature
is more than 10°C degrees from the dew point.

To configure the Humidity Sensor in this way, enter the following commands (one by one, and wait
for confirmation with «DONE» after the each command):

YD:SWH ON >70 600 0 1
YD:SWD ON <8 600 0 1
YD:SWH OFF <60 10 0 1
YD:SWD OFF >10 10 0 1
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Appendix A. Troubleshooting

Fault

Possible reasons and solution

The LED does not signal after
the Device is turned on

1. No power supply on the bus. Check if the bus power is supplied
(NMEA 2000 network requires a separate power connection
and can not be powered by a plotter or another Device connected
to the network).

2. Loose connection in the power supply circuit. Treat the Device
connector with a spray for cleaning electrical contacts. Plug the Device
into another connector.

The Device LED flashes, but
the Device is not displayed
in the list of external devices
on the plotter, data do not
appear, a series of six LED
signals not observed within a
minute after switching on the
Device and the plotter

1. Loose connection in the data circuit. Treat the Device connector
with a spray for cleaning electrical contacts. Plug the Device into another
connector.

2. There are problems in the NMEA 2000 network. The network
segment is not connected to the plotter or there are missing terminators
in the network. Plug another device into the selected connector
and make sure it appears in the list of devices on the plotter

on instruments, LED is lit
for one second or more
from time to time

Sensor readings are not|1. Sensor is under direct sunlight or was heated. Please,
accurate see chapter IT and III of this manual.
2. Sea salt is on sensor. Sensor requires cleaning, see chapter II
for details.
Data readings flash | 1. Electromagnetic interference. Remove sensor cable from power

cables.

Constant signal of LED,

no data available

1. Sensor or sensor cable are damaged. Check the sensor cable.
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Appendix B. Device Connectors

V+, V- - Batftery 12V; CANH, CANL - NMEA 2000 data;
SCREEN - Not connected in the Device.

V- CANH
SCREEN “ V-
CAN H CAN L
CAN L Vs
V+ SCREEN
SeaTalk NG NMEA 2000
Connector Connector
Female Male

Figure 1. NMEA 2000 connectors of the YDHS-01R (left) and YDHS-01N (right) models
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Appendix C. NMEA 2000 Messages

Table 1. NMEA 2000 Messages

Message Received | Transmitted 5::0(1’ Note
PGN 59392 ISO Acknowledgment Yes Yes —

PGN 59904 ISO Request Yes — —

PGN 60160 ISO Transport Protocol (DT) Yes — —

PGN 60416 ISO Transport Protocol (CM) Yes - —

PGN 60928 ISO Address Claim Yes Yes —

PGN 65240 ISO Commanded Address Yes — _

PGN 61184 Proprietary: History Request Yes — — Table 2
PGN 126208 NMEA Group Function Yes Yes — 1
PGN 126464 PGN List (Received / Transmitted) — Yes —

PGN 126993 Heartbeat — Yes 60

PGN 126996 Product Information — Yes —

PGN 126998 Configuration Information — Yes —

PGN 127258 Magnetic Variation Yes — - o
PGN 127501 Binary Status Report Yes — — Section X
PGN 127502 Switch Bank Control — Yes — Section X
PGN 129044 Datum Yes — — 2
PGN 130311 Environmental Parameters — Yes 0.5 3
PGN 130312 Temperature — Yes 2 3
PGN 130313 Humidity — Yes 2 3
PGN 130316 Temperature, Extended Range — Yes o 3
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Table 1 continued

Message Received | Transmitted :::l‘)d’ Note
PGN 130816 Proprietary: History Data — Yes — Table 3
Note1: Request Message, Command Message and Write Fields are supported.
Note 2:  Used in Device programming (see chapter VII).
Note 3:

See Table 2 in chapter V for description of transmitted data types.

— 36—

User can change the period or turn off transmission of this message (see chapter V).



Table 2. PGN 61184 «Proprietary: History Request»

Single Frame: | Yes Priority: |3-6 Frequency: | N/A
Destination: |Address Query Support: | Prohibited | Direction: | Receive
Field Width | Value

# Name DD DF [bits] |[decimal] Remark

1 |Manufacturer Code 172 52 1 (717 Yacht Devices Code

2 |Reserved Bits 1 52 2 3 All bits set to «1»

3 | Industry Group 168 52 3 4 «Marine Industry»

4 | 1st Point Offset 6 52 13 |0..8201 0 to get the latest data

5 |Data Instance 201 52 3 « 0: Temperature |Type of requested data,
(0.1 Kelvin/bit, |0 and 1 are supported
zero offset) only. Messages with other

« 1: Humidity instances are ignored

(0.01 %/bit,
-300% offset)

2: Pressure (10
Pa/bit, zero

offset)
« Other values:
Reserved
6 | Points Interval 383 116 16 | 2..58 with step 2, | Interval between points in
60..65520 with seconds
step 60
7 | Number of Points 6 53 8 1..107 0-107 li)oints can be
returne
8 |Reserved 1 52 8 255 All bits set to «1»

—37—



Table 3. PGN 130816 «Proprietary: History Data»

Single Frame: | No Priority: |6 Frequency: | N/A
Destination: | Global Query Support: | Prohibited | Direction: | Answer
Fi;:ld Name DD DF E?)’:;ist]h Xlaélgﬁn al] Remark
1 |Manufacturer Code 172 52 1 (717 Yacht Devices Code
2 | Reserved Bits 1 52 2 3 All bits set to «1»
3 | Industry Group 168 52 3 4 «Marine Industry»
4 | 1st Point Offset 6 52 13 |Asintherequest |See Table 2
5 |Data Instance 201 52 3 As in the request | See Table 2
6 | Points Interval 210 80 16 | Asintherequest |See Table 2
7 | Data Age 383 116 16 | 0..65532 Age of the point with zero
offset, in milliseconds
(8.. | Data (variable o 54 16 | 65535 means Value depends on field #5,
115) |number of fields, «sensor error» or | see Table 2
from 0 to 112) «no data»
Note: The Device stores measurements (actual temperature and relative humidity) over

the last 3.5 minutes with 2-second intervals (100 points of each type) and measurements
of the last 24 hours with 1-minute intervals (1440 points of each type) in the RAM.
Depending on Field #6 of the request, the Device will return data from the short (when
the interval is below 60 seconds) or long array.

The Device ignores incorrect requests. For correct requests, if no data is available,
the Device returns only 7 fields in the answer. To obtain the number of returned points,
subtract 8 bytes (width of fields #1-#7) from the message payload size and divide the result
by 2 (width of the data field in bytes).

The requesting device should compare fields #1 - #6 of the answer against the request
sent to be sure that the answer is addressed to it. In case of a mismatch, it should re-send

the request.
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Note that field #7 in the request is the age of the point with zero offset in the Device’s
memory. The age of the first returned point in milliseconds can be calculated as:
(field #4) * (field #6)*1000 + (field #7)
Example: A request of the last 100 measurements of the temperature with 2-second intervals from
the Device with the network address 0x34 (hexadecimal):
18EF340B CD 9A 00 00 02 00 64 FF

The answer’s payload size is 24 bytes (ox18 hexadecimal), 8 points are returned,
the age of the 1st returned point is 332 milliseconds (0x14C hexadecimal):

19EF0034 00 18 CD 9A 00 00 02 00
19EF0034 01 4C 01 94 0B 94 0B 96
19EF0034 02 0B 8C 0B 8A 0B 94 0B
19EF0034 03 82 0B 8C OB

The latest temperature value is 296.4 Kelvin (0xoB94 hexadecimal, 23.25 Celsius
or 73.85 Fahrenheit). The oldest value, measured 16 seconds and 332 milliseconds
ago (when the Device was turned on, because the number of returned points [8]
is less than the storage size [100] and less than requested [100]), is 295.6 Kelvin
(0x0B8C hexadecimal).

The CAN Log Viewer software (version 1.20 and above) can display historical data from
all our sensors and display sent and received CAN messages. This free program is the best
way to test and learn the protocol.
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