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CHAPTER 3
OPERATING INSTRUCTIONS

3-1 INTRODUCTION 3-2 REMOTE OPERATION USING SERIAL
BUS.

The MTC-100T transmitter is remotely controlled via a

serial interface on the Maintenance Port, The serial line The transmitter is operated under remote control using a

interface standard available for the MTC-100T transmitter serial bus and a suitable controller. Ensure that the

is RS-232. communications parameters are set in accordance with the
system requirements. The bus address, baud rate, number

Parameters associated with the remote control interface can of data bits, type of parity used, and number of stop bits

be checked and changed from the rear panel of the must match the requirements of the system controller. The

transmitter. The bus address, bus type (RS-232), baud rate, bus type selection (S2-2) should always be set to “OFF”

bus sharing option, and line parameters may be set. (Line

parameters include number of data bits, number of stop bits 3-2.1  MTC-100T Setup.

and parity options). -
' Before operating the equipment, set the DIPswitches on
the rear panel for correct remote operation (refer to figure
3-1). The factory default settings provide a starting point;
where all DIP switches are OFF except for $-2(5) and
S-2(7), which are ON to establish the baud rate at 38,400,
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Figure 3-1 DIP Circuits - Switch Settings.
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3-2.2 Software Insfallation Upgrade Procedures.

If it becomes necessary, the internal sofiware may be
upgraded by connecting the Maintenance Port to an IBM
compatible PC running DOS or a DOS window under
Windows™. Use the Cubic-fumished program RCOMM,
and connect the computer serial port to the Maintenance
Port with a suitable cable. In most cases a “Null Modem”
cable or adapter is required. In some cases, a gender
adapter is also required.

1. Verify that the DIP switches reflect the desired settings.
In most cases the Factory Default settings will suffice,
refer to paragraph 3-2.1.

2. Enter RCOMM and verify the settings. Select the
Serial Interface: COM port 1 or 2 (Alt-1, 1 or 2). Then
examine the serial line parameters at the bottom of the
screen or window. If using the recommended Factory
Default settings on the transmitter, use the following
RCOMM settings:

Baud Rate = 38,400

Line Parameters = 8 Bits, 1Stop, No parity

Address =0

Flow Control = Disable RTS/CTS flow control

Termination = <CR>

STX Count = 1STX in Preamble

ADR Count = 3ADR in Preamble

RS an o

If any parameters need to be changed, access the
Configuration/Serial menu (Alt-C, §) and the parameter
to be changed.

3. Verify communications with the transmitier by typing
ID? and Return. You should see an ASCI message
identifying the unit as an MTC-100T with a certain
control software version and date.

4. Turn power to the MTC-100T transmitter OFF.
5. Set DIP switch S! to the code for the program being

uploaded as follows:
+ DSP program: S1-8 ON, all others OFF

(Code=1)
+ Control program: S1-7, 51-§ = ON, all others OFF
(Code = 3)

6. Set DIP switch S2-1 to ON (Boot Program)
7. Power the unit on.

8. In RCOMM, select the File Upload function (Alt-F,
U) and enter the path and filename of the new software
in the space provided. Conclude with Enter, the fiie
upload begins. Upload progress will be shown in a
window in RCOMM.
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9. When file upload is complete, reset all DIP switches to

their operational positions, or if both programs are to
be uploaded (i.e. DSP and Control), repeat steps 4-8 for
the other program.

10. Cycle the power to the transmitter. Set RCOMM to the

transmitter’s operational address. Verify the uploads
using the ID? query for control software or IDD? for
the DSP software.

NOTE
When operating in the boot program, data is
transmitted in Xmodem format without the
formatting shown in figure 3-2. No STX or
address characters should be sent. This is all
handled by RCOMM automatically. The
function of S1, the address switch on the rear
panel, is changed to allow selection of the
firmware program {Control or DSP) that is to
be uploaded. Because no address information
is sent, a system that is setup to use bus sharing
where multiple units are connected to one
controller, only one unit may be operated in the
boot program at a time. Other units should be
powered down or disconnected from the bus.

The boot program may be entered either by
setting the rear panel DIP switch S2-1 to ON
and cycling the power off and on, or by way of
software command GB. When using the
software command 1o select the boot program,
a useful shortcut is to select a device address
that agrees with the program select cede that is
used to upload the program in question. This
allows switching from the main program to the
boot program, uploading the new program, and
re-entering the main program, all with no need
to change the DIP switch settings or power
cycle the unit. For example, when uploading
the main program, use address 3 to
communicate with the main program. This is
the same number used to select main program
upload. Then use the GB command to switch
to the boot program, upload the control
program. When uploading is complete the
main program will be re-entered, and
communication can continue to address 3.

3-2.3  Serjal Bus Description.

The serial interface includes the unbalanced (RS-232) ling
interface. DIP switch #52-2 at the rear of the transmitter
must be set to OFF, see figure 3-1.
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3-2.4 Serial Bus Messaqge Format.

All transmissions, in either direction, conform to the
message format shown in figure 3-2. All transmitted and
received characters will be encoded and interpreted as
conforming to the ASCII character code.

Each character in the message is passed in an asynchronous
serial format as shown in figure 3-3. The number of data
bits, number of stop bits, parity options and baud rate are
all selectable from the rear panel DIP switches.

3-2.5 Serial Bus Message Types.

All messages are divided into two major categories:
command messages and status messages. Each category is
discussed in the following paragraphs:

3-2.5.1 Serial Bus Command Messages. Command
messages are sent from the controller to the transmitter and
are subdivided into two classes as follows:

3-2.5.1.1 Serial Bus Radio Command Messages. Radio
command messages, tables 3-3 through 3-7, contain
commands that are passed to the transmitter, They may
command the transmitter to change operational parameters
or to report back operational status.
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3-25.1.2 Serial Bus Interface Command Messages.
Interface command messages, table 3-1, contain comsmands
that are acted upon by the communications interface in the
transmitter. These commands cause the interface to change
modes or report status.

3-2.5.2 Serigl Bus Status Messages. Status messages are
sent from the transmitter to the controller and are
subdivided into two classes as follows:

3-2.5.2.1 Serial Bus Radio Status Messages. Radio status
messages, tables 3-3 through 3-7 contain information about
the operational status of the transmitter. These messages
are sent as a reply to radio command messages that request
a status report.

3-2.5.2.2  Serial Bus Interface Status Messages. Interface
status messages, table 3-2, contain error status information
caused by a previous command message or other source.
When the transmitter is in the acknowledge mode, it wiil
respond to all command messages with an interface status
message unless the command explicitly requested a status
message. ?

If more than one (1) error has occurred, only the highest
priority (most important) Interface Status Message will
display. The Interface Status Messages listed in table 3-2
are listed in highest priority (most important) to lowest
priority (least important)
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|sTX|1 2 3|]F 150000 SPPWR 10 |CR|

|| | /

| ---|-Adr-|--Data Field—/————————f———{——{

/ / \
Start ASCII Carriage
of Text Space Character Return

The first character of a transmission will always be STX (start of text, ASCII code 02}.

The second, third, and fourth characters will contain the address in decimal, with the most significant digit first, of
the transmitter sending the transmission or to which it is being sent by the controller. The address code for any
transmitter may be any number from 000 to 254 provided that it is not used by any other unit connected to the bus.
Address 255 is reserved for "broadcasting” to all transmitters on the bus (refer to paragraph 3.2.8). The controller
has no address. All three digits must be transmitted. The address is set from the rear panel DIP switch S1.

The fifth character of the transmission is the beginning of the data field. This field may contain as few as one or as
many as 250 characters. The data field may contain one or more messages. If more than one message is contained
in the data field, each message must be separated from the next by one or more blank {space) characters.

Any number of messages may be included in the data {ield provided that the maximum number of characters is not
exceeded. Only one request for a status command may be sent in each transmission with the following exceptions:
F?, 1IS$?, T?, and FS? can be requested in the same transmission. The reply transmission will contain each
of the requested status messages in the same order that they appear in the R? command.

The final character of the transmission will be a CR (carriage return). This character will follow the last character
of the data field.

The transmission above from the controller is addressed to the transmitter with address 123 and contains two
messages: "F150000" and "PWR10". '

When sending messages to the transmitter that require numeric values as arguments, it is not necessary to include
leading zeros. For example, to send a message to change the transmit deviation to 6 kHz, the command message
"DEV60" may be given in place of "DEV060". When a request for a status message is made, the reply will always
include any leading zeros so that the value may be extracted by counting characters in the message.

Figure 3-2 Serial Bus Message Format.

|ST|D1 D2 D3 D4 D5 D6 D7 (D8) | (P)|S]|

Start Parity Stop
Bit Bit Bit

NOTE: Information is passed in full duplex as characters in an asynchronous serial format. Each character consists of a start

bit, 7 or 8 data bits with the least significant bit sent first, an optional parity bit which provides even parity, and one
stop bit. The serial transmission rate may be set to each of the following standard rates: 75, 110, 150, 300, 600, 1200,
2400, 4800, 9600, 19200, 38400, and 125000 bits per second. Line parameter options and baud rate are all set via
hardware configuration, Two line parameter choices are available:

. 7 bits, even parity, 1 stop bit
. 8 bits, no parity, 1 stop bit

Refer to section 3-2.1.

Figure 3-3 Serial Bus Character Format.
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3-2.6 Serial Bus Message Protocol.

The interface system operates in cne of two modes:
NORMAL or ACKNOWLEDGE. These moedes, table 3-1,
are selected by sending the transmitier the appropriate
interface command message. At power up, the interface
mode is set to NORMAL by default. At power up the
interface mode is set .o NORMAL by default. Both modes
are discussed in the following paragraphs:

3-2.6.1 Serial Bus Normal Mode. In Normal Mode the
transmitter unit will process messages that are addressed to
it but no response will be sent back unless the Command
Message was a request for Status Message (Radio or Inter-
face). The controller can verify that its Command
Message(s) was received without error by sending a
Command Message requesting a reply Status Message
either immediately after sending the original Command
Message, or after having sent Command Messages to other
transmitter units. This mode allows the fastest throughput
of commands to a large group of transmitters because the
controller does not have to wait for each transmitter unit to
process the message(s) before moving on to the nexi
transmitter unif.

3-2.6.2 Serial Bus Acknowledge Mode. In Acknowledge
Moeode a transmitter unit will always respond to Command
Messages with a Status Message after it has processed the
Command Message. If the Command Message was for a
reply Radio Status Message, and no errors or faults have
been detected, the reply will be the requested Status
Message. In all other cases, the transmitter unit will
respond with an Interface Status Message. This mode
reduces maximum throughput because the controller must
wait for the reply Status Message before issuing another
command, but it simplifies the controller's job when it
wants to verify the reception of its Command Messages
and maximum throughput is not needed.

3-2.7 Line Driver Operation.

When bus Sharing is enabled through the transmitter's DIP
switch §2, that transmitter's Transmitted Data and Request
to Send line drivers are maintained in a high impedance
state at all times except when it is required for that unit to
transmit. In Normal Mode operation, this only occurs when
the unit has received a Command Message that requests a
reply Status Message. In Acknowledge Mode, all
commands will caused the addressed unit to transmit.

The line drivers will be turned on and placed into the mark

state for at least one full character time before the first
character (the STX) is transrmitted,
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3-2.8 Broadcast Address.

All transmitters will respond to address 255 the same as
their actual configured address. This is referred to as the
broadcast address. If a single transmission is sent to this
address, each transmitter on the bus will respond to the
commands in the transmission as if they were sent to it
individually. This feature may be used to cause a group of
transmitters to act in unison, or to reduce the time it takes
to initialize a group of transmitters to a set of common
parameters.

The broadcast address must not be used to request status
from a group of transmitters or when the transmitters are
operating in the acknowledge mode, since this would cause
bus contention as all transmitters would reply at the same
time. With only one transmitter on the bus it is possible for
the controller to determine the unit's address by sending a
status request to the broadcast address and examining the
address field in the reply, since the reply message contains
the unit's configured address. This can be used during
system integration as a troubleshooting aid.

3-2.9 Sernal Bus Message Definition. '

All messages are ASCII encoded and inserted into the data
field of transmissions as defined in paragraph 3-2.4.
Messages from the controller may use lower or upper case
for all alphabetic characters. The transmitter always uses
upper case.

Each message that can be sent using the bus controller is
listed in the following tables:

» Table 3-1. Serial Bus Interface Command Messages.
(Refer to para 3-2.5.1.2 & 3-2.6)

+ Table 3-2. Serial Bus Interface Status Messages.
(Refer to para 3-2.5.2.2)

* Table 3-3. Primary Operational Commands.
Commands frequently used to change the
fundamental parameters of the transmitter.

+ Table 3-4 Secondary Operational Commands.
Commands occasionally used to change the
fundamental parameters of the transmitter

+ Table 3-5 Utility Commands.

Commands used to set nor-operational
parameters.

» Table 3-6 Measurement Request Commands.
Comunands used to request measurement
reports on specific transmitter parameters.

» Table 3-7 Built In Test and Diagnostics.

Commands used to verify performance and
identify faults.

Most Radio Status Messages use the same format as the
Radio Command Message for that parameter. For
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example, the reply to the Radio Command Message "F?" counting the characters of the Status Message. Messages
(request current frequency setting) is "Frinnnnnnn” in the which return a numeric value will be padded with zeros on
same format as the Radio Command Message to change the the left to give the same number of characters as the same
Frequency. message with the maximum value. When more than one

parameter is being reported, the individual parameters are

All Radio Status Messages, except C?, are made up of separated by a blank (space) character.
fixed length strings so that values may be parsed by

Table 3-1 Serial Bus Interface Command Messages.

Message Definition

: NORM Set NORMAL. interface mode. The transmiiter will not send a reply message unless a command is
sent that explicitly request a reply. This is the default interface mode.

: ACKN Set ACKNOWLEDGE interface mode. The transmitter will send a reply message in response to
every command. If the command does not request a reply, the transmitter will send the Interface
Status reply message as if : ? was sent.

)

Request Interface Status Reply Message,
Reports information about errors detected by the remote control interface or other sections of the
MTC-100T. If an error is detected, the replies will be as listed in table 3-2

Table 3-2 Serial Bus Interface Status Messages.

Message Reply | Definition

LE:OVRN Line error, serial port overrun error

LE:FRMG Line error, serial port framing error

LE:PRTY Line error, serial port parity error

IE:OVFL Interface error, buffer overflow

IE:UNEKN Interface error, unknown command, or cormumand not allowed
IE:IVAL Interface error - illegal argument value

RE: FALT Radio error - fault has been detected

OK : NORM No errors, interface in NORMAL Mode

OK : ACKN No errors, interface in ACKNOWLEDGE Mode

3-6
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Table 3-3 Primary Operational Commands.
Syntax Reply Description
Fonnnnn Change Operating Frequency.
Fnnnnnnnn Set the operating frequency. The first form Fonnnnn is for frequency
in kHz, the second form Fnnnnnnnn is for frequency in 10 Hz units,
The first form may be used for frequencies that are an even number of
kilohertz. Otherwise, the second form must be used. The range is
150000 to 174000 for the first form and 15000000 to 17400000 for the
second form. Frequencies must be a multiple of the basic siep size,
currently 12.5 kHz (See the FP? command) The query command (F?)
always returns the long (8 digit) form,
Example:
| 1. Desired frequency = 157.675 MHz (25 kHz step size)
Using the 1* form enter: F157675
Using the 2™ form enter: F15767500
2. Desired frequency = 157.6875 MHz (12.5 kHz siep size)
Using the 1* form enter: Not applicable, must use 2“"_form,
Using the 2" forin enter: F15768750
F? Fnnnnnnnn Request the current frequency. The reply format is the same as for the
“Change Operating Frequency” above.
Tn Turn transmitter output on or off of the transmitter.
Where n is;
0 = off
I1=o0n
T? Tn Request the current transmitter output status (on or off). The reply
format is the same as for Tn above,
Table 3-4 Secondary Operational Commands.
Syntax Reply Description
PWRnn Change Power Output.
Set the transmitter carrier output power level. nn is the desired power
level in units of 1 dBm. Range is 0 to 20 (1 to 100mW)."
PWR? PWRnn Request the current transmitter output power level. The reply format is
the same for PWRnn above
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Table 3-4 Secondary Operational Commands.

Syntax Reply Description

DEVnnn Change Transmit Deviation.

Set the transmitter deviation. nnn is the desired peak deviation in
units of 100 Hz. Range is 0 to 50 (0 to 5.0 kHz)

DEV? DEVnnn Request the transmitter deviation status. The reply format is the same
for DEVnn above

ISn Change Audio Input Source.
Set the source of modulation

Where n is:

0 or M: Microphone (not currently used)

1 orl.: Line input connector

2or T; Internally generated Tone >
3 or N: Internally generated Noise source

4 or C: None (Unmodulated Carrier)

isz Isn Request the transmitter Audio Input Source status. The reply format is
the same for ISn above, returns number style arguments.

[VFn Change Vector Feedback.

Set the on/off status of the vector feedback.

Where n is
0 = off
l1=on

At power up vector feedback is turned off by default.

Note: When enabling the vector feedback or changing frequencies,
if the table of vector feedback constants contains zeros, the vector
feedback circuit is not actually enabled, although the response to the
VF? request will still be VF1 . If the frequency is then changed 1o a
frequency for which the table does contain valid data, the circuit will
be enabled (if VF = 1).

VE? VFn Request the Vector Feedback status. The reply format is the same for
VFn above.
FP? FPnnnn Request the frequency step size (tuning resolution). The return message

is FPnnnn where the nnnn is replaced with the step size in unit of 10
Hz. Current versions return FP1250 for 12.5 kHz steps, but this may
change in future versions.
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Table 3-4 Secondary Operational Commands.

Syntax Reply Description

R? Fnnnnnnnn ISn Ta FSn | Request a report of the current values of selected operating parameters.
The parameters are: Fnnnnnnnn = frequency, ISn = input selection,
Tn = transmitter state, and FSn = fault status.

c? Variable responses Request a report of parameters that have changed. Same as R? except
only contains items that have changed since the last time that parameter
was reported. If there have been no changes since the last report

{i.e. R?) then the response will be the same as if a : ? were sent, (refer
to table 3-1). The reply format is variable.

Table 3-5 Utility Commands

Syntax Reply Description

GB Go to boot program. The control processor immediately switches to
the boot program for uploading new control and DSP programs.

SPD This command reverts the power up default operating parameters, that
may have been saved into non-volatile memory, back to the factory
default settings: Factory default settings are as follows:

Frequency 170.000 MHz
Input Selection Line Input (I51)
SPO This command saves the current operating parameters into non-volatile

memory as default parameters. Whenever power to the unit is switched
on, the operating parameters will be set to the values saved with the
last SPO command

The Current operating parameters are:
Frequency
Input Selection

Note: USAGE RESTRICTIONS

Based on the operational requirements placed on the unit, the user may
use the SPC command following every update to any of the above
parameters so that in the event of a power failure the unit will return to
the saved parameters when power is restored. However, if the unit’s
parameters are changed more than a few times per day, the user may
wish to restrict the usage of the SPO command to prevent damage to
the memory device. The lifetime usage of the SPO command is limited
1o 100,000 writes. Therefore, the programmer should be careful when
using this command as part of a program

Issue 1.0 3-9



MTC-100T TECHNICAL MANUAL @ CUBIC. COMMUNICATIONS

A meambar of the Cublc Corporation family of companies

Table 3-5 Ulility Commands

Syntax Reply Description

TNnnnn Change Frequency Tone

Set the frequency of the tone used for modulation when the Input
Selection is IS2 {IST). nnnn is replaced with the tone frequency in
hertz. Range is 50 to 6000 Hz.

TN? TNnnnn Request the frequency tone status. The reply format is the same for
TNnnnn above.

TTnnnn Change the Transmitter Timeout Value.

Set the transmitter timeout value. This sets the maximum number of
seconds that the transmitter may be left in the keyed state. If the
timeout is exceeded the transmitter will be unkeyed. Afier the timeout
has occurred, the unit must be unkeyed before it can be keyed again. If
nnnn is replaced with a value of 0, the transmit time is unlimited.
Range 0 to 1020 seconds (17 minutes).

2

TT? TTnnnn Request the transmitter timeout value. The reply format is the same for
TTnmnn above.

SERNCnnnnn Set the unit’s serial number, This command may only be used if the
serial number is ¢leared to 0000C with EEPCLR

SERNO? SERNONnnnn Request the unit's serial number. The format of the reply is the same ag
for SERNOnninnn command above.

EEPCLR This command clears all values stored in the non-volatile memory
(EEPROM) to default values. Values stored in the non-volatile
memory are the power-up operating parameters, and the serial number.

ID? Cubic Communications |Request the unit’s identification message. This message contains an
VHF Transmitter Ver |identification string, the control processor software version number
n.n.n mm-dd-yyyy and date, and a copyright notice of the program.

Copyright yyyy CCI

The length of the reply message is variable. The version number's
three fields may consist of 1, 2, or 3 digits.

IDD? DSP firmware: Ver Request the DSP processor software version number and date.
nn.nn mm-dd-yyyy
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Table 3-5 Utility Commands

"Syntax Reply Description

[VFCAL Perform the vector feedback calibration routine and program the non-
volatile lookup table of vector feedback constants. Before performing
this command a dummy load must be connected to the antenna
connector. This command may take over 30 seconds 10 complete. The
unit will click for every frequency that it adds to the table. The
command is completed when the clicking stops. When this command
has completed, the vector feedback is turned on.

Note: This operation must be repeated after the power amplifier or any
RF cabling is changed.

This command is used for installation and maintenance of the
transmitter,

[VFONE " | Perform the vector feedback calibration routine for only the current
operating frequency, and update the non-volatile lookup table. A
dummy load must be connected while performing this command.

Note: The current operating frequency must be set Jto a multiple of 25 |
kHz before performing this command. If it is no, an illegal value error
will resuit

This command is used for installation and maintenance of the !
transmitter.

The following commands are documented here for factory use only:

[VFIinnnnn Program the non-velatile memory for the current frequency to the I
value or Q value in decimat given as #nnnnn. The plus sign may be
[VFQinnnnn omitted for values > 0. This new value is not sent to the vector

feedback circuit immediately.

1

[VFC? VFC I=innnan Q=#nnnnniReport the I and Q vector feedback constants for the current frequency)

'VFCLR Ctear the non-volatile memory table of vector feedback constants to all
zeros. This prevents the vector feedback from operating on all
channels.

Note: The VFCAL command should be used 1o rebuild the table.

Table 3-6 Measurement Request Commands

Syntax Reply Description

[VPS? VPSinnn innn innn *nnn |Request a report of the power supply output voltages in units of 0.1
volts. Nominal values are:

VPS+280 +175 +095 -175
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Table 3-7 Built In Test Diagnostics

Syntax Reply Description
FS? FSn Request the summary status of all the fault detectors.
Where n is:

0 = No faults are detected (FS0)
1 = Any of the 16 fault detectors indicates a fault (FS1)
This is an abbreviated version of the FC? command.

FC? FCnnnnnonnonnonnnnnn [ Request a report of all current faults, The 16 n characters represent the
current status of the fault conditions with each n replaced witha 1 to
indicate a fault conditions exists, or a Q0 to indicate a fault condition doed|
not exist. Starting with the first (left most) n character, the definition of
each fault bit is as follows:

Error interrupt has occurred

Not currently used

Not currently used

DSP clock fauit

Transmit Synthesizer fault

No reply from DSP

Timeout waiting for EEPROM data polling
Timeout waiting for serial bus transmitter to finish
. Power supply voltage ocut of tolerance

10. Not currently used

11. Serial bus overrun error

12.  Serial bus parity error

13. Serial bus framing error

14. Not currently used

15. Not currently used

16, Not currently used

b A e

All bits except bit 1 will be cleared to O whenever the associated fault
condition goes away. Serial port faults are cleared when subsequent
serial data is received without the error condition. All bits of this
message may be cleared with the CFC command.

Example:
FC? >
FC0000000100010000

Indicates fault 8 (Timeout waiting for serial bus transmitter to finish)
and fault 12 (Serial bus parity error) have occurred.

FA? FAnnpnnnnnnnnnnnnn | Request a report of all accumulated faults. Once a fault conditicn has
occurred, it will be reported as 1 even though the fault condition may no
longer exist. The meaning of the 16 n characters is the same as for the
FC? command. All bits may be cleared to 0 with the CFA command.

CFn Clear all current or accumulated fault status bits. This command clears
all of the bits of the FC? or FA? message to 0. Replace the n with C for
current faults or A for accumulated faults. If fault conditions persist,
they may be read as 1 when again read with the FC? or FA? command.
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Table 3-7 Buiit In Test Diagnostics

Syntax Reply Description

PO Run the power-on self test (POST) manually. This test, which is run
automatically at power-on, checks various systems in the control and
DSP processors for normal operation.

PO? POnnnnn Request the results of the most recent power-on self test (POST)
sequence. Each of the n characters represents one of the tests
performed when the POST sequence is run and is replaced with a 1 to
indicate test passed, or a 0 to indicate test failed. Starting with the first
(left most) n character, the 5 tests are, from left to right:

1. ROM checksum test
2. RAM read/write test
3. DSP self test
4. Not currently used, (always reports 0)
5. Power Supply voltages limit test
Example:
PO? > B
P011001
Indicates the DSP seif test failed.
DS? DSnnnnnn Report the results of the most recent DSP processor self test. The reply
format is DSnnnnnn where each n represents one test performed. A
test which was passed is shown as a 1 and a test that was failed is showr]
as a 0. Starting with the first (Ieft most) n character, the 6 tests are,
from left to right:
1. Not currentty used, (always reports 1)
2. Program ROM sumcheck
3. Not currently used, (always reports 1)
4. Not currently used, (always reports 1)
5. External RAM test
6. Internal RAM test

Example:

DSs? >

DS111301

Indicates External RAM test failed..

DACn Turns on or off the DAC (digital-to-analog converter) test. This test
produces a 1 kHz audio tone from the transmitter audio port, Replace n
with 1 to enable the DAC test, or 0 to disable the DAC test. While the
DAC test is enabled, the transmitter’s normal operation is suspended
and the response to other commands (except DAC?) is unpredictable.

DAC? DACn Requests the condition of the DAC test. 1 indicates the DAC test is on
and 0 indicates the DAC test is off.
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Table 3-7 Built In Test Diagnostics

Syntax

Reply

Description

PS?

PSnnnnnnnn

Request a report of the in or out of tolerance status of each power
supply voltage. The reply format is:

psnnnnnnnn. The n characters in the reply message are grouped into
four pairs. Each nn pair represents the over and under status of one
voltage. The left n of each pair is a 1 if that voltage is above the
tolerance limit or a O if not. The right n of each pair is a 1 if that voltage
is below the tolerance limit or a 0 if not. Note that for a negative
voltage, above means too much negative voltage, and below means too
close to zero.

The MTC-100T may be configured with power supplies that have
different voltages and tolerance limits. Nominal power supply voltages
are:

+28, +17.5, 49.5,-17.5

The four voltages for each type correspond from left to right with the bif]
pairs in the reply message.

a

Example:

If the reply to PS? is PS01000010 it indicates that the +28 volt suppl
1s too low, and that the —17.5 volt supply is too high (too much negative
voltage).

3-3 POWER UP AND TESTING
CONSIDERATIONS.

Whenever power is applied to the transmitter it will
execute a Power On Self Test sequence. This sequence
tests several functions inside the transmitter including
memory tests, a confidence test of the configuration
options stored in non-volatile memory, and a DSP test.

When structuring a User Operating Program, it should send
the PO? command before entering NORMAL operation.
If any failures are indicated, the DS? and PS? commands
may be used to isolate the failure. After entering normal
operation the program may periodically send FS? to

3-14

monitor the units Fault Status. If FS? returns FS1, the
rC? and FA? command may be used to isolate the
problem. Afier extended periods of operation, the user
program can use the PO command to re-run the Power On
Self Test.

NOTE:
In the event of a POST failure, the transmitter will emnit
a sequence of failure codes in morse code. These codes
should be relayed to CCI in order to assist in
troubleshooting.

Issue 1.0



