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FIGURE 3-2. TX312 Connectors

FIGURE 3-3. DCP Enclosure
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4. SatCommand Software

Certain information required by NESDIS is unique to each DCP. This setup
information includes: platform ID, transmission baud rate, channel number,
scheduled transmission time, offset time, and message window length. The
TX312 has non-volatile memory to store the setup information. The setup
information is entered in the SatCommand software, then transferred to the
TX312. SatCommand software is a 32-bit windows application. The TX312
can be setup using terminal emulation software, but the process requires
knowledge of the ASCII commands. See the appendix section for a list of
appropriate commands.

4.1 Install SatCommand

Follow instructions on the disk.

4.2 SatCommand General Description

SatCommand has a status window, a terminal window, several control buttons,
a main menu, and an edit window used to make setup changes.

The Terminal window is used to manually enter commands to the transmitter.
The Status window is used to display information regarding the current state of
the transmitter. The control buttons are used to initiate some communications
between the computer and the TX312 transmitter. The main menu is across the
top of the screen and includes some file control functions, a list of commands
that can be sent to the transmitter, and a couple of tools. The edit window is
where changes to the transmitter setups are to be entered and saved for later
use.

4.3 Making Edits

4.3.1 NESDIS ID

Edits are made in the configuration window. The configuration window has
two columns; use the right column for all edits. When SatCommand is first
started, a default setup template is loaded. If the Retrieve Settings button is
selected, the current configuration of the TX312 will be loaded to the fields of
the edit window.

Edit the NESDIS ID number. Type in your NESDIS assigned ID number.
This is an 8-digit hex number. Valid characters are 0-9, A, B, C, D, E and F.
Example: 4F3E2D1E

4.3.2 Timed Channel

The Timed Channel is the NESDIS assigned self-timed transmission channel.
When using 100 and 300 baud, valid channel numbers are between 0 and 267.
When using 1200 baud, valid channel numbers are 0 to 133, where 101 to 133
are international channels. For 1200-baud channels, the formal channel
designation is the channel number followed by the letter A, for example: 99A.
For clarification, see Appendix E. If your assigned channel number does not
include the letter A, either you don’t have a 1200-baud channel assignment or
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you’ve been given a 100/300 channel number. In SatCommad, don’t enter the
letter A. When 0 is entered, self-timed transmissions are disabled.

4.3.3 Timed Bit Rate

Enter the assigned channel bit rate (baud rate). Valid entries are 100, 300, or
1200. The bit rate is assigned by NESDIS and is tied to the channel number.
Using the wrong bit rate will prevent NESDIS from receiving your data.

4.3.4 Timed Interval

The Timed Interval is how often data is transmitted. The options include days,
hour, minutes, and seconds. Generally the interval will be zero days, 1 hour,
zero minutes, and zero seconds.

4.3.5 First Timed Transmission

The First Timed Transmission is also referred to as the Offset. The first timed
transmission will always be between zero and the timed interval. The TX312
will transmit on the next Timed Interval after the clock has been set.

4.3.6 Timed Tx Window

The Timed Transmit Window is the length of the assigned self-timed transmit
window in seconds. Valid entries are 5 to 120 seconds in 1 second increments.

4.3.7 Timed Msg Format

The Timed Message Format determines how the flag word is written and
which characters are legal. Select A if the data format is ASCII, select P for
Pseudo Binary, option B has not yet been defined by NESDIS. Please note:
The Timed Msg Format does not change the format of the data; instead, the
flag word is changed. The datalogger program determines the data format and
must match the format selected in the Timed Msg Format option.

4.3.8 Random Channel

If NESDIS has not assigned a Random Channel, Sections 4.3.8 through 4.3.14
do not apply.

The Random Channel is the NESDIS assigned random transmission channel.
When using 100 and 300 baud, valid channel numbers are between 0 and 267.
When using 1200 baud, valid channel numbers are 0 to 133, where 100 to 133
are international channels. For 1200-baud channels, the formal channel
designation is the channel number followed by the letter A, for example: 99A.
For clarification, see Appendix E. If your assigned channel number does not
include the letter A, either you don’t have a 1200-baud channel assignment or
you’ve been given a 100/300 channel number. In SatCommad, don’t enter the
letter A. When 0 is entered, self-timed transmissions are disabled.
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4.3.9 Random Bit Rate

Enter the assigned channel bit rate (baud rate). Valid entries are 100, 300, or
1200. The bit rate is assigned by NESDIS and is tied to the channel number.
Using the wrong bit rate will prevent NESDIS from receiving your data.

4.3.10 Random Randomizing Interval

The Randomizing Interval is the average time between random transmissions.
When the TX312 receives data in the random data buffer, a random
transmission is scheduled. After the first transmission, the transmitter will
select a pseudo random time somewhere within the randomizing interval. This
process is repeated until the Random Repeat Count has been met, or the
datalogger removes the data from the random buffer.

4.3.11 Random Randomizing Percentage

Enter the percent of the randomizing interval that should be used in the
randomizing of random transmissions. Valid entries are 10 to 50, representing
10 to 50 percent of the randomizing interval.

4.3.12 Random Repeat Count

Enter the total number of random transmissions you want repeated after data
has been loaded to the random data buffer. Typically, 5 works well.

4.3.13 Random Data Format

The Random Message Format determines how the flag word is written and
which characters are legal. Select A if the data format is ASCII, Select P for
Pseudo Binary, option B has not yet been defined by NESDIS. Please note:
The Random Msg Format does not change the format of the data; instead, the
flag word is changed. The datalogger program determines the data format and
must match the format selected in the Random Msg Format option.

4.3.14 Random Msg Counter

The Random Msg Counter will insert a counter at the beginning of the data
stream. The counter indicates the number of random messages sent so far.

4.4 Save and Transfer the Settings to the TX312

Using the drop list, select the appropriate RS-232 communication port for your
computer.

Using a standard RS-232 serial cable, connect the Computer RS-232 serial port
to the TX312 RS-232 serial port. Apply 12 volts DC to the Power terminal.

Test the communications link by typing the enter key with the cursor in the

Terminal window. The TX312 will respond with the > character whenever the
Carriage Return character is received on the TX312 serial port.
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After the information from Section 4.3 has been entered, select the Save/Send
Settings button. Provide a file name to save the settings to disk, then select the
Yes button on the Send to Transmitter dialog box. The settings will be
transferred to the TX312.

Once the transfer is complete, select the Status button to verify the transmitter
is setup and enabled. Specifically, look for the line that says Transmitter:
Enabled. If Transmitter: Disabled is shown, then the configuration settings
have an illegal parameter, or the transfer didn’t succeed.

4.5 Using SatCommand for TX312 Testing

4.5.1 Terminal Window

4.5.2 Commands

The Terminal is always open and ready for use. The Open Port button will
open the serial port, then change to Close Port. If the port is closed, typing in
the terminal window will open the port. To use the terminal window, use a
standard serial cable to connect the serial port of the computer to the RS-232
port of the TX312. SatCommand can be used to send data to the transmitter,
read the Audit Log, GPS Status, etc. The Terminal window supports
manually-entered commands (see the appendix for individual command). The
Terminal Window also supports automated commands found under Main
Menu/Commands.

From the main menu select Commands. Within the Commands menu there are
several useful commands that can be issued to the TX312. Both the command
and the TX312 response are shown in the Terminal Window.

4.5.2.1 Recall Configuration Settings

4.5.2.2 Position

4.5.2.3 Version

4.5.2.4 GPS Status

Recall Configuration Settings is best for experienced TX312 users. All the
settings are displayed in the terminal window, but each setting is not labeled.
Instead, the command used to read or set the setting is displayed before the
actual setting is displayed.

Position will retrieve the time of the last GPS fix, Latitude, Longitude, and
Altitude in meters.

Version will display information about the TX312 hardware and software. The
unit serial number, hardware version number, firmware version number, and
GPS version are displayed.

GPS Status will display if the GPS power is on or off. If the GPS is powered,
the GPS system reports the satellites currently tracked and the signal strength
from each spacecraft. If the GPS is off, use the Position or Read Audit Log
option to verify if the GPS system has obtained a GPS fix.
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4.5.2.5 Read Audit Log

The Read Audit Log will display a history of the transmitter operation. The
latest entry in the audit log is shown at the top of the screen. The audit log will
record any error condition that has occurred in the past, plus other events.

4.5.2.6 Enable Transmitter

The Enable transmitter will enable the transmissions if the transmitter setup
parameters are all valid; otherwise, the transmitter cannot be enabled.

4.5.2.7 Disable Transmitter

The Disable Transmitter option is used to prevent the transmitter from
transmitting until it has been enabled.

4.5.2.8 Max Timed Message Length

The Maximum Timed Message Length command will calculate the maximum
number of bytes that can be sent given the current configuration of the
transmitter. To calculate the maximum number of bytes that can be sent, the
transmitter looks at the data rate (bits per second), and the message window
length. To convert the number of bytes that can be sent to the number of data
points that can be sent, divide the number of bytes by 3 if using Pseudo Binary
or by 7 if using an ASCII format.

4.5.2.9 Max Random Message Length

See Section 4.5.3.8 for details. The random message does not have a fixed
limit on message window size, but random messages should be kept as short as
possible to increase the likelihood of successful reception.

4.5.2.10 Clear Timed Buffer

The Clear Timed Buffer command will erase all data from the timed buffer.

4.5.2.11 Clear Random Buffer

The Clear Random Buffer command will erase all data from the random
buffer.

4.5.2.12 Send to Timed Buffer

The Send to Timed Buffer command is used to send data to the timed buffer.
Data will then be scheduled for transmission on the next available time slot.

4.5.2.13 Send to Random Buffer

The Send to Random Buffer command is used to send data to the random
buffer. Data will then be scheduled for transmission very soon.

4.5.2.14 Show Defaults

The Show Defaults will populate the edit window with default values, which
are not valid for transmission. Selecting show defaults, then sending the

13
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defaults to the transmitter will return the transmitter to factory default settings
and prevent transmission of data. Once the defaults are loaded to the edit
window, the defaults can be edited. Sometimes it is useful to start from a
known condition.

5. Programming the Datalogger

5.1 General Programming Information

This section only applies to the CR10(X), CR23X, and CR510 dataloggers.
See Section 5.5 for CRBasic-based dataloggers (CR295, CR800, CR850,
CR1000, CR3000, CR5000).

The datalogger is used to measure and record data values. The TX312 is used
to transmit data over a GOES satellite to a ground receiving station. Program
instruction 126 is used to send data from the datalogger to the TX312 satellite
transmitter. The TX312 has two data buffers. The data buffers will hold data
until it is time to transmit the data. Data in the self-timed buffer is erased after
transmission. Data in the random buffer will be erased after the preset number
of repetitions has been met. When properly configured, the TX312 will ensure
the data is transmitted on the correct channel, at the correct baud rate and at the
correct time without overrunning the transmit window.

The datalogger will interface with the TX312 under program control. Two
program instructions are used, P126 and P127. P126 is used to send data to a
buffer. New data is either added to existing data (append) or overwrites
existing data. In overwrite mode, all data in the buffer is erased before new
data is written. P127 is used to retrieve information from the TX312.
Information regarding GPS time, latitude and longitude can be retrieved and
stored in the datalogger. Information regarding the status and past errors can
also be retrieved.

Data that is sent to the self-timed buffer 60 seconds or more before transmit
time will be transmitted on the next scheduled transmission; otherwise, the data
will be scheduled for a later transmission.

5.1.1 Deciding How Much Data will be Transmitted and When

14

The amount of data that can be transmitted depends on several factors: the
transmit window length, the transmit baud rate, and the data format. The
transmit window limits the time available for data to be sent. The baud rate
determines how fast data is sent. The data format determines how many bytes
are required per data point.

The maximum number of data points that can be sent is estimated with this
formula:

b(a-2)/8c = total number of data points per transmission
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Where:

a = window length in seconds
b = baud rate or bits/second; i.e., 100, 300, or 1200
¢ = bytes per data point

Binary data uses 3 bytes per data point.
ASCII data uses 7 bytes per data point.

The Sat Commander Software includes a Command to read the Max Timed
Message Length, which will use the TX312 to calculate the maximum number
of bytes to be sent, not the maximum number of data points. To use the
software to calculate the maximum number of data points that can be sent, first
setup the transmitter, then use the max timed message length command. Take
the result and divide by 3 if the data format is pseudo binary or divide by 7 if
using an ASCII format.

5.1.2 Deciding What Data Format to Use

The choice of data format effects two areas. First, the data format effects how
much data can be sent in a single transmission. Binary data formats require 3
bytes per data point. ASCII data formats require 7 bytes per data point.
Second, binary data must be decoded after transmission, ASCII does not. The
datalogger formats the data before the data is sent to the TX312. The data
format is chosen with the P126 program instruction.

5.1.3 Managing Data, Writing More Data than Will Be Transmitted

The datalogger has two data storage areas: Final Storage area 1 (FS1) and
Final Storage area 2 (FS2). When data is written to final storage, data is
written to the active final storage area. The active final storage area defaults to
FS1 when the datalogger starts the program table. Program instruction 80
(P80) is used to set the active final storage area. When P126 executes, all new
data in the active final storage area is sent to the transmitter. New data is all
data that has been written to the active final storage area since P126 last
executed.

Two separate data files can be maintained by managing which final storage
area is active when data is written. The amount of data copied to the
transmitter and the order of data copied to the transmitter can be controlled by
utilizing both final storage areas. If using FS2, datalogger memory must be
allocated to FS2. Final storage area 2 memory can be allocated using Edlog or
the keypad.

15



TX312 Transmitter

5.2 Sending Data to the Transmitter

Program instruction 126

Transfer Data to HDR GOES

1: Data Transfer to HDR GOES (P126)

Buffer Control
Data Format
Result Code Loc [ ]

Parameterl: Buffer Control

0 Append to Self-Timed Buffer
1 Overwrite Self-Timed Buffer
2 Append to Random Buffer

3 Overwrite Random Buffer

9 Clear Random Buffer

Parameter 2: Data Format

CSI Floating Point Binary
Floating Point ASCII

Binary Integer, 18 Bit

RAWS 7, Fire Weather

Fixed Decimal, ASCII, xxx.x
Fixed Decimal, ASCII, xx.xx
Fixed Decimal, ASCII, x.xxx
Fixed Decimal, ASCII, xxx
Fixed Decimal, ASCII, xxxxx

O DNk W —O

Parameter 3: Input Location for Result Code

1 Input Loc [ ]; see table 5.2

5.2.1 Buffer Control

The first parameter of program instruction 126 (P126) is called buffer control.
Buffer control has two purposes: 1) to determine which buffer data is written
to, and 2) if the buffer is erased before data is written. The TX312 has two
independent buffers, one for self-timed transmissions and one for random
transmissions. The self-timed buffer is treated differently than the random
buffer. After a self-timed transmission, the data is erased from the self-timed
buffer. After a random transmission, the data in the random buffer is
scheduled to be transmitted again. Random transmissions are repeated at
random intervals until P126 is used to “Clear Random Buffer” or the maximum
number of random transmissions have been met. The maximum number of
random transmissions can be set in SatCommander, default is off.

5.2.2 Data Format

The second parameter of P126 is used to format the data. The data is
formatted as P126 copies data from the datalogger to the transmitter.
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CSI floating point binary data requires 3 bytes per data point. Data must be
low resolution. Sign and decimal location are maintained. This is an efficient
data format.

Floating point ASCII requires 7 bytes per data point. Data must be low
resolution. Sign and decimal location are maintained. Data does not need to
be converted after transmission. Data points are separated by a comma. This
is not an efficient data format, but it is convenient.

Binary, 18 bit, integer data format requires 3 bytes per data point. All data
stored in the datalogger must be in high resolution. All information right of
the decimal place is truncated. Data is transmitted as a signed, two’s
compliment, 18-bit integer. Precision can be maintained by pre and post
processing. This is an efficient data format that requires conversion and post
processing. See Appendix F for details.

RAWS 7 and fixed decimal ASCII are used to format data in a specific way.
See Appendix D for details.

5.2.3 P126 Result Codes

The third parameter of P126 requires an input location. In the input location,
the result of the P126 execution is stored as a result code. The result code can
be used to determine if P126 executed successfully. Under most conditions, if
P126 was not successful, a second execution of P126 will work.

To better understand the result codes, it is necessary to understand the
sequence of communication with the transmitter. Here are the steps:

1) The Datalogger CS I/O port is checked to see if the serial port is available.
If not, return code 6.

2) The transmitter is addressed and should return the STX character within
200 msec. If there is no response from the transmitter, result code 2 is
returned. If something other than the STX character is received, result
code is 3.

3) The command to select a data buffer is sent (random or self-timed). The
transmitter should respond with the ACK (06) character. If something
besides the ACK is received, result code is 4. If nothing is received within
500 msec, result code is 5.

4) If the first three steps are successful, the datalogger sends the command to
append or overwrite the data buffer, followed by the data. If the
transmitter does not respond with the ACK character within 500 msec
after the data has been transferred, the result code is 7. Result code 7
indicates the data was not received by the transmitter. The datalogger
cannot resend the data.

The result codes can be utilized to increase the success rate of data
transmissions. When the result code is 0, all went well. When the result code
is 2-6, P126 did not execute properly, but can still send the data. A result code
of 7 indicates P126 did not execute properly and the data probably cannot be
sent again.

17
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TABLE 5.2-1. P126 Result Codes

Command executed successfully

Time out waiting for STX character after SDC addressing

Wrong character (not STX) received after SDC Addressing
Something other than ACK returned when select data buffer
command executed

Timed out waiting for an ACK when data buffer command was sent
CS I/O port not available, port busy

ACK not returned following data append or insert command

O NN N AW —O

TABLE 5.2-2. P127 Result Codes

Execution successful

Checksum error in response

Time out waiting for STX character after addressing

Something besides STX received after addressing

Received a NAK

Timed out while waiting for an ACK

CS I/O not available

Transmit random message failure, could be no data in random buffer
Invalid command code

5.3 Read Status and Diagnostic Information from the TX312

5.3.1 Program Instruction 127

1: HDR GOES Status (P127)

1: 0000 Status Command
2: 0000 Result Code Loc [ ]

Parameter 1: Status Command

0

1
2
3

W A

Read Time, Uses four Input Locations

Read Status, Uses 13 Input Locations

Read Last Message Status, Uses 14 Input Locations

Transmit Random Message, must be followed by command 6. One
Input Location

Read Error Register, Uses Ten Input Locations

Reset Error Register, One Input Location

Return transmitter to online mode, used after command 3, One Input
Location
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5.3.2 P127 Status Commands Explained

Program instruction 127 (P127) has four basic functions:

1) Datalogger will retrieve information from the TX312 transmitter.

2) Datalogger will initiate a test transmission on a random channel.

3) Datalogger will reset the error register of the TX312.

4) Return TX312 to on-line mode following a forced random transmission.

Parameter 1 allows you to determine what command will be issued to the
TX312.

Parameter 2 is the starting input location for the string of information the HDR
GOES will return.

Each P127 command returns a string of information. Each command requires
a different number of input locations. The first piece of information returned is
always the result code of the command. Table 5.2-2 is a list of result codes
and what they mean.

5.3.2.1 P127, Command 0: Read Time

Retrieve the GPS time from the HDR GOES transmitter. The time is
Greenwich Mean Time (GMT). A time of 153 hours, 153 minutes, 153
seconds indicates GPS time is not available.

TABLE 5.3-1. P127 Command 0: Read Time

In Loc Contents

1 Command Result Code
2 Hours (GMT)

3 Minutes

4 Seconds

5.3.2.2 P127, Command 1: Read Status

Read Status Command provides information specific to the next scheduled or
random transmission, including the amount of data in the buffers and power
supply voltage.
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TABLE 5.3-2. P127 Command 1: Read Status
In Loc Contents
1 Command Result Code
2 Bytes of data in self-timed buffer
3 Time until next self-timed transmission: Days
4 Time until next self-timed transmission: Hours
5 Time until next self-timed transmission: Minutes
6 Time until next self-timed transmission: Seconds
7 Bytes of data in random buffer
8 Time until next random transmission interval start: Hours
9 Time until next random transmission interval start: Minutes
10 Time until next random transmission interval: Seconds
11 Failsafe, 1 indicates transmitter disabled due to failsafe.
12 Loaded power supply voltage, 1 amp load. (tenths of volts)
13 Average GPS acquisition time (tens of seconds)

5.3.2.3 P127, Command 2: Read Last Message Status

Returns information specific to the last message transmitted plus the GPS
derived Latitude and Longitude.

TABLE 5.3-3. P127 Command 2: Read Last Message Status
In Loc Contents
1 Command Result Code
2 Message type: Self-timed or Random
3 Size of message in bytes
4 Forward power in tenths of watts
5 Reflected power in tenths of watts
6 Power supply voltage under full load, in tenths of volts
7 GPS acquisition time in tens of seconds
8 Oscillator drift (signed, hundreds of Hz)
9 Latitude degrees
10 Latitude minutes
11 Latitude seconds
12 Longitude degrees
13 Longitude minutes
14 Longitude seconds.

5.3.2.4 P127, Command 3: Transmit Random Message
Overwrite random buffer with 1 2 3 4 (ASCII)

During GPS acquisition the LED lights green.

During transmission the LED lights red.

TABLE 5.3-4. P127 Command 3: Initiate Random Transmission

In Loc Contents

1 Result Code




TX312 Transmitter

Random message channel and repeat interval must be enabled in the TX312
configuration. If random messages have not been enabled, command 3 will
fail. If the GPS acquisition fails, the random transmission will fail. Command
3 will pull the TX312 off line. After the random transmission attempt, the
TX312 must be put back on line with command 6. When command 6 is used,
all data in the TX312 is erased. Random transmission may require up to five
minutes (GPS timeout) for setup and transmission. If command 6 is executed
before transmission, random transmission will be canceled.

During GPS acquisition, the LED will light solid green. During transmission,
the LED will light solid red. Command 3 will return 1 value, the command
result code. Zero indicates a successful execution of command 3, but does not
indicate the random transmission has happened or was successful.

5.3.2.5 P127, Command 4: Read TX312 Error Registers

Read error registers of TX312. Requires 10 input locations.

TABLE 5.3-5. P127 Command 4: Read TX312 Error Registers
In Loc Contents
1 Result Code
2 Number of Errors
3 Command that Caused the Error
4 Error Code
5 Command that Caused the Error
6 Error Code
7 Command that Caused the Error
8 Error Code
9 Command that Caused the Error
10 Error Code

TABLE 5.3-6. Error Codes

Error Codes:
Hex Decimal
0x00 00 No error
0x01 01 Illegal command
0x02 02 Command rejected
0x03 03 Illegal checksum or too much data
0x04 04 Time out or too little data
0x05 05 Illegal parameter
0x06 06 Transmit buffer overflow
0x10 16 Message abort due to PLL
0x11 17 Message abort due to GPS
0x12 18 Message abort due to power supply — internal 16 volt —
RF
0x13 19 Software fault
0x14 20 Failsafe fault
0x15 21 GPS time sync fault
0x16 22 SWR fault — transmission antenna connection
0x19 25 Internal RF power supply failure

21
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The TX312 has 9 registers used to store information about errors that have
occurred. The total number of errors is stored, up to 255. Also stored is the
command that was issued when the error occurred and a code specific to the
type or error.

Internal fault codes are stored. When the command that failed is listed as 31
(0x1F), the error condition is an internal error with the TX312. The datalogger
receives the error code as a hex value and converts to decimal. Decimal values
are placed in input locations.

The error codes are very important information if the DCP experiences trouble
during operation. Generally a GPS time synchronize fault should not cause
concern, but a GPS fault may cause a scheduled transmission to be missed.
The data will be sent on the next transmission if P126 appends data to the self-
timed buffer.

The internal TX312 errors provide critical information for diagnostics. Error
codes are return in hex format when using SatCommand software. Error codes
are returned in decimal format when using the datalogger.

Error code 16 (0x10), message abort due to PLL, is a hardware failure of the

phase locked loop circuit. Repeated PLL failures can not be rectified in the
field.

Error code 17 (0x11), message abort due to GPS, indicates the transmitter
aborted a transmission because the required GPS information was not available
at transmit time. Usually the transmitter will transmit on the next transmit
time. Check GPS antenna placement and GPS antenna type. See Section 6.3
for more information regarding the GPS antenna.

Error code 18 (0x12), message abort due to power supply, indicates the
transmitter power supply did not provide enough voltage. Check system
battery. If the system battery is low, the RF power supply will not be able to
operate properly. The loaded battery voltage must not drop below 10.8 volts.

Error code 19 (0x13), Software error, indicates the transmitter was not able to
run its internal software.

Error code 20 (0x14) is the Failsafe error. The failsafe is an internal hardware
circuit that will shut down the TX312 if it transmits too frequently or for too
long. The failsafe error code is not logged until the transmitter tries to transmit
after the failsafe has been tripped. The transmitter only trips the failsafe when
a serious hardware failure has occurred. Failsafe limits are different for
different baud rates. At 1200 baud, transmission cannot exceed 105 seconds or
repeat more often than every 30 seconds. At 100 baud, transmission cannot
exceed 270 seconds or repeat more often than 60 seconds. At 300 baud, same
transmission on time as 100 baud, but cannot repeat more often then every 30
seconds. The Failsafe can be reset by pressing and holding the reset switch for
10 seconds.

Error code 21 (0x15) indicates the transmitter missed a GPS fix, but does not
guarantee a missed a transmission. See Section 6.3 for GPS antenna
information.
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Error code 22 (0x16) indicates a Standing Wave Ratio (SWR) Fault. The
SWR fault can be triggered by several different conditions. High reflected
power will trigger the SWR fault. Reflected power is caused by poor
transmission antenna and/or antenna cable condition or wrong type of antenna
or antenna cable. See Section 6 for transmission antenna information. Ice
buildup on an antenna can change the antenna properties, which can cause
excessive reflected power. Corrosion in connectors, water in antenna cables,
metal in close proximity to the antenna, and a damaged antenna can also cause
excessive reflected power.

The SWR fault can also be triggered by a low battery. If the transmitter cannot
generate enough transmission power, the SWR fault will trip. Always check
the system battery if there has been an SWR fault. This condition is indicated
by low reflected power.

To determine if the reflected power is too high or low, read the last message
status information. When the reflected power number is divided by the
forward power number, the result should be 0.5, with limits of 0.4 to 0.6. See
Section 4.5.3.3 for details on the Last Message Status command.

5.3.2.6 P127, Command 5: Clear TX312 Error Registers

Clear error registers of TX312. Requires 1 input location.

TABLE 5.3-7. P127 Command 5: Clear Error Registers

In Loc Contents

1 Result Code

Result code of 0 indicates success. Command 5 is used to erase all errors from
the error registers of the TX312.

5.3.2.7 P127, Command 6: Return TX312 to on-line mode.

Command 6 is used to return the TX312 to online mode. Typically used after
a forced random transmission. The TX312 has an off-line time-out of one
hour.

TABLE 5.3-8. P127 Command 6: Force On-line Mode

In Loc Contents

1 Result code

Result code of 0 indicates success.

5.4 Programming Examples

5.4.1 Using P126

Program instruction 126 is used to copy data from the datalogger final storage
area to the TX312 data buffer.
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Program example 1 writes data to final storage once an hour and transfers data

to the TX312 once every 4 hours.

Program Example 1
; Set output flag high hourly

1: If time is (P92)
Minutes (Seconds --) into a

I: 0
2: 60 Interval (same units as above)
3: 10 Set Output Flag High (Flag 0)

; Write a time stamp to final storage

2: Real Time (P77)
1: 1221 Year,Day,Hour/Minute,Seconds (midnight = 2400)

; Write 41 input locations to final storage

3: Sample (P70)
1. 41 Reps
2: 1 Loc [ Status RC ]

; Check if top of 4 hour interval, if true execute P126

4: If time is (P92)
Minutes (Seconds --) into a

1. 0
2: 240 Interval (same units as above)
3: 30 Then Do

; Transfer data to TX312
5: Data Transfer to HDR GOES (P126)

I: 0 Self-Timed/Append

2: 0 Binary Format

3: 41 Result Code Loc [ P126 RC ]
6: End (P95)

Program example 2 writes data to final storage once an hour and transfers data
to the TX312 once every 4 hours. Example 2 also shows how to use the result

codes to ensure P126 executes successfully.

Program Example 2
; Set output flag high hourly

1: If time is (P92)
Minutes (Seconds --) into a

I: 0
2: 60 Interval (same units as above)
3: 10 Set Output Flag High (Flag 0)

24




TX312 Transmitter

; Write a time stamp to final storage

2: Real Time (P77)
1. 1221 Year,Day,Hour/Minute,Seconds (midnight = 2400)

; Write 41 input locations to final storage
3: Sample (P70)
1. 41 Reps
2: 1 Loc [ Status RC ]
; Check if top of 4 hour interval, if true execute P126

4: If time is (P92)

1. 0 Minutes (Seconds --) into a
2: 240 Interval (same units as above)
3: 30 Then Do

; Transfer data to TX312

5: Data Transfer to HDR GOES (P126)

I: 0 Self-Timed/Append

2: 0 Binary Format

3: 41 Result Code Loc [ P126 RC ]
6: End (P95)

; Check result code for P126, if between 1 and 6 P126 will be executed again.

7: If (X<=>F) (P89)

1. 41 X Loc [P126 RC ]
2: 3 >=

3.1 F

4: 30 Then Do

8: If (X<=>F) (P89)

1. 41 X Loc [P126 RC ]
2: 4 <

3. 7 F

4: 30 Then Do

; Increment counter to count number of time P126 has been tried again

9: Z=7+1 (P32)

1. 42 Z Loc [ Counter ]
s Try P126 again
10: Data Transfer to HDR GOES (P126)
I: 0 Self-Timed/Append
2: 0 Binary Format
3: 41 Result Code Loc [ P126 RC ]
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1. 42
2: 3
3: 4
4: 30

; Reset counter

12: Z=F (P30)
1. 00
2: 00
3. 42

13: Z=F (P30)
1. 00
2: 00
3. 41

14: End (P95)

15: End (P95)

16: End (P95)

; Check number of times P126 has been executed unsuccessfully
; If P126 failed more than 3 times, give up and reset counter

11: If (X<=>F) (P89)
X Loc [ Counter |
>=

Then Do

Exponent of 10
Z Loc [ Counter ]

; Set P126 result code to zero, this will stop P126 from
; executing until the 4 hour transmit time comes around again.

Exponent of 10
ZLoc[P126 RC ]

5.5 CR1000 and CRBasic Programming

5.5.1 GoesData

This section covers CRbasic programming concepts for the CR295, CR800,
CR850, CR1000, CR3000, and CR5000 dataloggers. Not all options are
available for the CR5000 and CR295 dataloggers. There are four program
instructions directly related to the TX312 GOES transmitter: GoesData,
GoesStatus, GoesGPS and GoesSetup.

The GoesData instruction is used to send data from the datalogger to the
TX312 transmitter. Each time GoesData is executed, data is ordered with the
newest data to be transmitted first, which is opposite of how P126 and the
CR10X family of dataloggers arrange data.

There are 5 parameters to the GoesData instruction: Result Code, Data Table,
Table Option, Buffer Control, and Data format.

In GoesData(), Table Option, Buffer Control, and Data Format can be
variables declared as type long. Error checking is done at run time instead of
compile time. See Table 5.5-7 for runtime error codes.
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Using CRbasic dataloggers, time of Max, Min, etc. are stored as number of
seconds since 1990, which does not work for GOES transmission.

5.5.1.1 Result Code

The result code is used to determine if the GoesData instruction executed
successfully. When Successful, GoesData will return a zero to the Result Code
variable. When GoesData executes successfully, but there is no new data in
the specified table, the result code is set to 100. See Table 5.2-1 for details
regarding result codes.

5.5.1.2 Data Table

The Data Table argument is used to specify which data table the GoesData
instruction is to copy data from.

5.5.1.3 Table Option

The Table Option is used to specify what data is copied from the data table.
There are 3 options. Use zero to specify all new data. Use one to specify only
the most current record. Use any other positive number to specify the number
of records to be copied each time GoesData is executed. When copying data,
the entire record is copied from the datalogger to the TX312 transmitter.

5.5.1.4 Buffer Control

Buffer Control is used to determine which buffer data is copied to, and if the
buffer is erased before data is copied to the buffer. Use Zero to append to the
self-timed buffer, use 1 to overwrite the self-timed buffer. Use 2 to append to
the random buffer, and 3 to overwrite the random buffer.

5.5.1.5 Data Format

Data Format is used to determine what format the data is transmitted in. This
is the format of the data sent over the satellite. The TX312 does not determine
the actual data format used, but can be set to match for data format selected
with the GoesData instruction. Use zero for CSI floating point pseudo binary.
Use 1 for floating point ASCII. Use 2 for 18 bit signed integer pseudo binary.
Options 3 through 8 are used for RAWS?7 or Fire Weather applications.
Option 9 is used to clear the random buffer.

In dataloggers that support strings as a data type, all data format options except
3 (RAWST7) will support strings. Strings are transmitted from the first
character until the null terminator. If strings contain illegal characters, the
TX312 will replace the character with another character. By default the
replacement character is an asterisk. The replacement character can be
changed.

27



TX312 Transmitter

NOTE

NOTE

NOTE

Both the random and timed buffers of the TX312 can be set to
accept ASCII or Pseudo Binary data. If the TX312 is set to
Pseudo Binary, all ASCII data is transmitted as the replacement
character, which is an Asterisk by default. When the TX312 is
set to ASCII data, both Pseudo Binary and ASCII data are
transmitted normally. Data format options zero and 2 are Pseudo
Binary, all others are ASCII.

When transmitting random messages in pseudo binary format the
message counter must be turned off (RMC=N). The message
count is a simple 3 digit count of how many times the
transmission has been repeated. Digits (0 - 9) are not legal
characters in pseudo binary mode and are replaced at
transmission time with the replacement character specified by
the IRC command. The default IRC character is *. If the random
message counter is on when the random data format is set to
pseudo binary, the first 3 characters sent are 0x20,0x20,0x2a
(space,space,*) instead of the intended 0x20,0x20,0x31
(space,space,1).

The order data appears in each transmission can be controlled.
Only whole records are copied from the CR1000 to the TX312.
Each record is copied in the same order it appears in the
datalogger memory. The order of data records, oldest to newest
or newest to oldest, can be controlled. To arrange data records
oldest to newest, execute the GoesData instruction when data is
written to the data table. To arrange data newest to oldest,
execute the GoesData instruction once per timed transmission.
Either method works best when the table option is set to zero.

5.5.1.6 GOESData() Example

‘declarations
Public TCTemp
Public PanelT
Public battery1
Public RC_Data

Public LastStatus(14)

"GOESData() Example

'Sample program makes a few simple measurements and
' stores the result in the table named Tempdata.

" All new data from TempData is copied to the
"transmitter hourly.

" An hourly record containing stats regarding
"the Last GOES message are stored in another table
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Alias LastStatus(1)=RC_Last
Alias LastStatus(2)=Lst_Type
Alias LastStatus(3)=Lst_Bytes
Alias LastStatus(4)=Lst_Forward
Alias LastStatus(5)=Lst_Reflected
Alias LastStatus(6)=Lst BattVolt
Alias LastStatus(7)=Lst_GPS
Alias LastStatus(8)=Lst_OscDrift
Alias LastStatus(9)=Lat_Deg
Alias LastStatus(10)=Lat Min
Alias LastStatus(11)=Lat_Secd
Alias LastStatus(12)=Long_Deg
Alias LastStatus(13)=Long_Min
Alias LastStatus(14)=Long_Secd

'program table

DataTable (Tempdata,1,1000)
Datalnterval (0,15,min,10)
Sample (1,TCTemp,FP2)
Sample (1,PanelT,FP2)
Sample (1,battery1,FP2)

EndTable

DataTable(GoesStats,true,300)
Datalnterval(0,1,hr,0)

Sample(14,LastStatus(),fp2)
EndTable

BeginProg
Scan (10,Sec,3,0)
Battery (batteryl)
PanelTemp (PanelT,250)
TCDiff (TCTemp,1,mV25C ,2,TypeT,PanelT,True ,0,250,1.8,32)
CallTable TempData
If IfTime (0,1,Hr)
GOESData (RC_Data,TempData,0,0,1)
EndIf
If IfTime (0,10,min)
GOESStatus (LastStatus(),1)
EndIf
CallTable GoesStats
NextScan
EndProg

5.5.2 GoesStatus

The GoesStatus instruction is used to read information from the TX312.
Information that can be read and stored in the CR1000 includes information
relating to the next transmission, the last transmission, GPS time and position,
and all logged errors. The status information can be used to set the CR1000
clock and troubleshoot any problems that might arise. The GoesStatus
instruction also includes options to initiate a random transmission on
command.
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The GoesStatus instruction includes 7 different functions: Read Time, Read
Status, Read Last Message Status, Transmit Random Message, Read Error
Register, Clear Error Register, Return transmitter to on-line mode.

GoesStatus expects two parameters. The first is the array used to store the data
returned by GoesStatus, the second is the command to be issued. The first
element of each array returned by the GoesStatus command is the result code.
The result code is used to test if the GoesStatus instruction executed
successfully. When the result code is zero, GoesStatus executed successfully.
See Table 5.2-2 for details.

5.5.2.1 GoesStatus Read Time

Example:

Public gps(4)

GoesStatus (gps(), 0)

Command zero (Read Time) will read the TX312 clock. Under normal
operating conditions the time is GMT, and quite accurate. There are delays in

reading the time from the TX312. The array needs to be 4 elements or more.
Data is returned as: Result Code, Hour, Minute, Second.

TABLE 5.5-1. GoesStatus Command 0: Read Time

Index Contents

1 Command Result Code
2 Hours (GMT)

3 Minutes

4 Seconds

5.5.2.2 GoesStatus Read Status
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Example:

Public Stats(13)

GoesStatus(Stats(), 1)

Command 1, (Read Status) is used to read information regarding the current

status of the transmitter. Information returned includes the number of bytes in
each data buffer, time until transmission and a loaded battery voltage.
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TABLE 5.5-2. GoesStatus Command 1: Read Status

Contents

Command Result Code

Bytes of data in self-timed buffer

Time until next self-timed transmission: Days

Time until next self-timed transmission: Hours

Time until next self-timed transmission: Minutes

Time until next self-timed transmission: Seconds

Bytes of data in random buffer

Time until next random transmission interval start: Hours
Time until next random transmission interval start: Minutes
Time until next random transmission interval: Seconds
Failsafe, 1 indicates transmitter disabled due to failsafe.
Loaded power supply voltage, 1 amp load. (tenths of volts)
Average GPS acquisition time (tens of seconds)

5.5.2.3 GoesStatus Read Last Message Status

Example:

Public LastStats(14)

GoesStatus(LastStats(), 2)

Command 2 (Read Last Message Status) is used to read information regarding
the last transmission. Information includes the type of transmission, size,
forward power, reflected power, etc. Also returned is the GPS derived
Latitude and Longitude, which is updated once a day. The GPS update
interval can be changed.
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TABLE 5.5-3. GoesStatus Command 2: Read Last Message Status

Contents

Command Result Code

Message type: Self-timed or Random
Size of message in bytes

Forward power in tenths of watts
Reflected power in tenths of watts
Power supply voltage under full load, in tenths of volts
GPS acquisition time in tens of seconds
Oscillator drift (signed, hundreds of Hz)
Latitude degrees

Latitude minutes

Latitude seconds

Longitude degrees

Longitude minutes

Longitude seconds.
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5.5.2.4 GoesStatus Read Error Register

Example:
Public Errors(10)
GoesStatus(Errors(), 4)

Command 4 (Read Error Register) is used to return the total number of errors
that have occurred, and codes describing the last four errors. When the
command that caused the error is listed as 31, the error is an internal fault.
Otherwise the error is just a communication error. See Section 5.3.2.5 for
more information.

TABLE 5.5-5. GoesStatus Command 4: Read TX312 Error Registers
Index Contents
1 Result Code
2 Number of Errors
3 Command that Caused the Error
4 Error Code
5 Command that Caused the Error
6 Error Code
7 Command that Caused the Error
8 Error Code
9 Command that Caused the Error
10 Error Code

TABLE 5.5-6. Error Codes

Error Codes:
Decimal
00 No error
01 Illegal command
02 Command rejected
03 Illegal checksum or too much data
04 Time out or too little data
05 Illegal parameter
06 Transmit buffer overflow
16 PLL lock fault
17 GPS fix fault
18 Input power supply fault
19 Software fault
20 Failsafe fault
21 GPS time synchronization fault
22 SWR fault — RF Load
23 Time Synch edge 1 detect fault
24 Time Synch edge 2 detect fault
25 Internal RF power supply failure
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5.5.3 GoesGPS

5.5.4 GoesSetup

Example:
Public GPSdata(6), GPStime(7)
GoesGPS(GPSdata(), GPStime())

The instruction GoesGPS() returns two arrays of information. The first array
is 6 elements long. The second array is 7 elements long. The first array
includes the result code (see Table 5-2.2), time in seconds since January 1,
2000, Latitude in fractional degrees with 100 nanodegree resolution, Longitude
in fractional degrees with 100 nanodegree resolution, Elevation as a signed 32-
bit number in centimeters, and Magnetic Variation in fractional degrees with a
one millidegree resolution.

The second array, which must be dimensioned to 7, holds year, month, day,
hour (GMT), minute, seconds, microseconds. The second array can be used to
set the CR1000 clock. See the ClockSet() instruction in the CRBasic help for
details.

In GoesSetup(), All parameters can be variables of type Long except for the
Timed Interval, Timed Offset and Random interval which are all of type
String.

The GoesSetup() and GoesData() only return error messages at compile time.
Using GoesSetup, the datalogger can configure the transmitter under program
control. Because the parameters in the GoesSetup instruction can be variables,
error checking is done at run time, not compile time. Using GoesSetup(), the
custom display menu options and the datalogger keypad/display, programs can
be written that allow TX312 configuration via simple menus on the
keypad/display. See CRBasic help and DisplayMenu for details. GoesSetup
can also be used with constant values allowing fixed goes configuration
parameters to be stored in the datalogger, and executed when needed.

After GoesSetup executes, several TX312 settings are set to default values.

1) Messages are not centered in the transmission window.

2) Self-Timed message format is set to ASCII, which ONLY changes the flag
word. Pseudo binary formats will still work.

3) Random message format is set to ASCII, which ONLY changes the flag
word. Pseudo binary formats will still work.

4) Empty buffer message is turned off.
5) Randomizing percentage is set to 50%.
6) Data in the random buffer is repeated until cleared by the datalogger.

7) Random message counter is turned off.
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Instruction details:

GoesSetup(Result Code, Platform ID, Window, Timed Channel, Time Baud,
Random Channel, Random Baud, Timed Interval, Timed Offset, Random

Interval)

5.5.4.1 Result Code

Result Code is used to indicate success or failure. Zero indicates Success.
Positive result codes indicate communication problems; negative result codes
indicate an illegal value in one of the parameters. See Table 5.2-1 for positive
result codes.

Code
-11
-12
-13
-14
-15
-16
-17
-18
-19
-20
221

TABLE 5.5-7. GoesSetup and GoesData Runtime Result Codes

Error Condition

Illegal Buffer Control
Illegal Message Window
Illegal Channel Number
[llegal Baud Rate

R count Error

Illegal Data Format
Illegal Data Format FP2_ASCII
Self-Timed Interval Error
Self-Timed Offset Error
Random Interval Error
Platform ID Error

5.5.4.2 Platform ID

Platform ID is an eight-character hexadecimal number assigned by NESDIS.
The Platform ID is always divisible by 2. Valid characters are 0-9 and A-F.

5.5.4.3 Window

Window is the message window length in seconds. Valid range is 5-120.

5.5.4.4 Timed Channel

Timed Channel is the assigned self-timed transmission channel. Valid range
for 300 bps is 0-266 and 0-133 for 1200 bps. Often1200 bps channels are
referred to using the 300 channel number scheme. Divide by 2 to get the real
1200 baud channel number.

5.5.4.5 Timed Baud Rate

Timed Baud rate is assigned and channel dependent. Valid options are 100,
300, and 1200.
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5.5.4.6 Random Channel

Random channel is the assigned random channel number. See Timed Channel
description for valid entries.

5.5.4.7 Random Baud Rate

Random Baud rate is assigned and channel dependent. Valid options are 100,
300, and 1200.

5.5.4.8 Timed Interval

Timed Interval is assigned by NESDIS and is a string variable in the format of
“dd_hh_mm_ss”, where dd is days and usually 00, hh is hours and usually 01,
mm is minutes and usually 00, and ss is seconds and usually 00.

5.5.4.9 Timed Offset

Timed Offset is assigned by NESDIS and is a string variable in the format of
“hh_mm_ss”, where hh is hours and usually 00, mm is minutes, and ss is
seconds.

5.5.4.10 Random Offset

Random Offset is a string variable in the format of “hh_mm_ss” where hh and
ss are usually zero and mm is 30 or 45.

5.5.4.11 GOESSetup Example

Public setup RC, setup

Sub Gsetup
GOESSetup (setup_RC,&H12345677,10,195,300,0,100,"0_01 00 _0","0_16 _20","1 0 0")
If setup RC =0 Then setup = false

EndSub

BeginProg
setup = true
Scan (10,Sec,0,0)
If setup Then Call Gsetup
NextScan
EndProg

6. Field Installation

6.1 Field Site Requirements

The TX312 has two siting requirements for proper operation. The GPS
antenna must have a clear view of most of the sky. The transmission antenna
must have a clear view of the spacecraft. Other requirements are not specific
to the TX312, but are mentioned here anyway. The TX312 must be mounted
in an enclosure that will protect it from the environment, including
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condensation. Most GOES systems are powered by a battery that is charged
by a solar panel. The solar panel must have a clear view of the southern sky.
Pay special attention to winter sun angles.

6.2 Transmission Antenna

The TX312 transmission antenna is a right-hand circular polarized Yagi with
11 dBic gain. The antenna is directional and should be aimed at the spacecraft.
Both elevation and azimuth are unique to the location on the planet, and must
be set. A poorly aimed antenna will cause a drop in signal strength or possibly
prevent successful transmission.

The accuracy of the antenna aiming is not critical, but should be reasonably
good. As a guide, if the antenna is aimed 25 degrees off the spacecraft, the
received power will be half of a properly aimed antenna. Beyond 25 degrees,
the received power drops off very quickly.

6.3 GPS Antenna

6.3.1 How the GPS Signal is Acquired and Used

The GPS receiver will acquire a complete GPS fix at power up and once a day.
The TX312 transmitter will continue to operate normally for 28 days without a
GPS fix.

The GPS signal is used for two functions. The obvious use is to keep track of
time. The GPS receiver requires 3 satellites to acquire the time. For best
accuracy, four satellites are required. The second use of the GPS signal is to
correct the oscillator frequency. The GPS receiver will output a very accurate
1-second pulse. The 1-second pulse is used to correct oscillator drift caused by
changes in temperature and crystal aging.

The GPS is required for proper operation. After the transmitter is reset, or first
powered up, it can’t schedule a transmission until a GPS fix has been
established or the internal clock has been manually set. After the first fix, the
TX312 will acquire a GPS fix once a day. Each time the GPS system acquires
a fix, the entire GPS almanac is downloaded, which requires about 15 minutes.

6.3.2 GPS Antenna Location

The ideal location for the GPS antenna is above everything, with the shortest
cable possible. The GPS antenna will not receive the GPS signal through a
steel roof or steel walls. Concrete will probably act like steel. Heavy foliage,
snow, and ice will attenuate the GPS signal. The more of the sky the antenna
has a clear unobstructed view of, the better the GPS performance. Better GPS
performance will show up as less or no missed transmissions. Poor GPS
antenna placement will increase the number of missed transmissions, or
possibly stop all transmission
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Appendix A. Information on Eligibility
and Getting Onto the GOES System

A.1 Eligibility

U.S. federal, state, or local government agencies, or users sponsored by one of
those agencies, may use GOES. Potential GOES users must receive formal
permission from NESDIS.

A.2 Acquiring Permission

1. The user contacts NESDIS at the following address and submits a formal
request to transmit data via GOES. Non-U.S. or private users must also
submit a written statement indicating that their sponsor requires all or part
of the transmitted data. NESDIS will fax or mail the user a question form
to complete and submit for approval.

DCS Coordinator

Federal Office Building 4
Suitland, MD

(301) 457-5681
http://dcs.noaa.gov/contact.htm

2. Following approval, NESDIS sends a Memorandum of Agreement
(MOA). The MOA must be signed and returned to NESDIS.

3. After the MOA is approved, NESDIS will issue a channel assignment and
an ID address code.

4.  NESDIS MUST BE contacted to coordinate a “start-up” date.

See http://noaasis.noaa.gov/DCS/ for more information.
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