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1. Document Introduction 
 

1.1 General  

 
This document provides the communications interface definitions for the LS-28-DRSM product line.  It 

defines the message formats and protocols for controllin g and statusing the device via one of its interface 

methods.  From this point forwar d this document will simply be refer red to as the Interface Control 

Document (ICD).   

1.2 Manual Format 

This manual contains the followin g sections: 

 

Á Chapter 1 provides a brief document overview 

Á Chapter 2 provides a brief overview of the fun ctional device 

Á Chapter 3 provides a general description of the deviceõs interfaces 

Á Chapter 4 contains TCP commamd/status message definitions 

Á Chapter 5 contains UDP/TCP streaming data message definitions  

1.3 Document Labels 

 

Throughout this document , document f lags will be used to emphasis  warnings, cautions and important 

information.  Examples of these flags appear in Figure 1-1. 

 

 
 

 
 

 
Figure 1-1  Document Flag Formats 

 

It is important  that the user pay particular attention to these docume nt flags. 
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2. Document Introduction 
 

2.1 LS-28-DRSM Specifications  

 
The LS-28-DRSM is a sophisticated, modular, dual channel digital receiving system that is capable of 

being operated remotely .  The device is composed of processing slices, each assigned to perform specific 

tasks.   The unit has been designed in such a manner that precludes the necessity of a commercial 

operating system hosted within the de vice.  The LS-28-DRSM is capable of many functions in the signal 

processing and post processing arena.  Please refer to the device sales literature for full details on 

available options and capabilities.   

 

Table 2-1 below provides general specifications for electrical, mechanical, and operational characteristics 

of the LS28M product line. A series of sectional block diagrams of the LS28M are shown in Figure 2-1 thru 

Figure 2-4.   

 



LS-28-DRSM Interface Control Document  03/30/2021 
 

DOC-28M-01-ICD-09 Lumistar Inc.        20 

 

Category:  Specifi cations:  Details:  

Mechanical  

 Envelope Dimensions (all slices) 6.00ó(L) x 4.00ó(W) x 1.672ó (H) - PCI  

 Form Factor Modul ar Brick 

 Weight ~ 32oz. 

Electrical  

 Individual power requirements 9-42VDC 

  Nom. +24VDC @ 2.875A  

 Total Power (both Channels) ~ 60 Watts (mode and data rate dependent) 

Performance  

RF Tuner RF Input Bands Typ. Config. up to 5 Bands + 70MHz 

  Band range:  70MHz ð 6.2GHz 

  Alt. Config. allows up to 6 RF Bands (future) 

 Tuner Resolutio n  50kHz (Typical);  2Hz minimum 

 Frequency Accuracy 0.002% (Max.)  0.001% (Typical) 

 RF Input AGC Range  +10dBm to ð110dBm 

 Input Level without Damage +28dBm ( in òProtect modeó) 

 Receiver Input P1dB +10dBm (typical) 

 Receiver Noise Figure <=  5dB (typical @ threshold) 

 70MHz Phase Noise @ 1kHz <= -84.2dBc (typical)  

 70MHz Phase Noise @ 10kHz <=  -97.8dBc (typical)  

 70MHz Phase Noise @ 100kHz <= -105.5dBc (typical) 

 70MHz Phase Noise @ 1MHz <=  -124.5dBc (typical) 

 Receiver OIP3 > +15dBm  (typical)  

 70MHz Output Level Typ. 0 dBm (+/ - 1dBm); Adjustable 

 SAW IF 3dB Bandwidths Available 

(used for Adjacent Channel 

Rejection) 

250kHz, 500kHz, 1MHz, 2MHz, 5MHz, 10MHz, 

20MHz, 40MHz  

Demodulation  Types Analog AM/FM; Digital - Various 

 AM -3dB Frequency Response 50kHz (AM Low-pass Bypass Mode) 

 AM Low-pass Filters 32 Software Selectable 

 AM -3dB Bandwidths 50, 100, 200, 300, 400, 500, 600, 700, 800, 900, 

1K, 1.1K, 1.2K, 1.3K, 1.4K, 1.5K, 1.6K, 1.7K, 1.8K, 

1.9K, 2K, 3K, 4K, 5K, 6K, 7K, 8K, 9K, 10K, 15K, 20K, 

50K Hz 

Connectors 

 External Reference Input/Output  (1) SMB Jack 

 RF Signal Input  (2) SMA Jack Receptacle 

 IF Signal Output  (2) SMB Jack Receptacle 

 Analog I/O Connector (2) MicroDSub-15 Plug 

 Digital I/O  Connector (3) MicroDSub-25 Plug 

 Power/Digita l I/O Connector (1) MicroDSub-25 Receptacle  

Environ mental  

 Temperature, Operational -40  to 85  C  (Commercial) 

 Temperature, Storage  -40 to 125  C 

 Humidity, non-condensing <40  C   0-90%, >40  C 0-75% 

Table 2-1  General Device Specifications Table 
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Figure 2-1  Block Diagram:  Slice 1 - RF to IF Downconversion 
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Figure 2-2  Block Diagram:  Slice 2 - 2nd IF and Analog Processing 

 

 
Figure 2-3  Block Diagram:  Slice 3 - Digital Signal Processing 
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Figure 2-4  Block Diagram:  Slice 4 ð Processing, Storage and DC Power Conversion 
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3. Device Interfaces 
 

The LS-28-DRSM can communicate through one of three physical interface paths.  The three interfaces 

include: an RS-232 serial interface, a USB 2.0 serial interface, and a 10/100/1000Mbps Ethernet serial 

interface.  Each of these interfaces function at all times.  Simultaneously operation is allowed.   

 

 
 

 
 

There are functional limita tions that are imposed based on the int erface method utilized.  Figure 3-1 

provides a matrix of system function s that are available via the available interfaces.  

 

 
Figure 3-1  Interface Capabilities Matrix 

 

3.1  RS-232 Serial Interface  

 
The LS-28-DRSM provides a simple RS-232 serial interface.  The asynchronous interface lacks flow-control 

and thus operates as a three-wire (transmit, receive, and ground) physical connection.  As delivered, the 

interfaces operates at 57.6K BAUD using 8 data bits, 1 start bit, 1 stop bit and no parity.  This interface is 

capable of being used for field upgrade of on-board firmware sources.  Serial communications on this 

port  is possible up to 250K BAUD.  Starting with revision 5 of the hardware design, this interface is 

capable of supporting up to 921.6K BAUD rates but the DSP Frimware keeps this rate throttled to 250K 

BAUD. 
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3.2  USB 2.0 Interf ace 

 
The LS-28-DRSM provides a USB 2.0 serial interface.  Included with the delivery is a driver installation that 

converts the USB serial interface into a standard COM port for a number of different operating systems, 

simplifying the interface .  As delivered, the interfaces typically communicates at 57.6K BAUD using 8 data 

bits, 1 start bit , 1 stop bit and no parity.   The speed can be increased dramatically to a maximum of 921.6K 

BAUD.  This interface is capable of being used for field upgrade of o n-board firmware sources. 

 

 

3.3  Ethernet Int erface 

 
The LS-28-DRSM provides a 10/100/1000Mbps Ethernet interface.  This interface is considered the 

òprimaryó, and most capable, device interface.   

 

The interface data speed is automatically detected and switched by the interface hardware.   

Communications is provided via the Internet Protocol (IP) [IPv4] suite via two transport layer 

communications p rotocol s:  Transmission Control Protocol (TCP), and User Datagram Protocol (UDP).  The 

TCP protocol is utilized for commanding, general status, and non real-time data transfers from the device.  

The UDP protocol is used to receive real-time packet data from the device such as display content for 

spectral, eye and constellation displays as well as streamed data.   

 

The Ethernet interface packet size is defined by the networking maximum transmission unit (MTU ) of 1500 

bytes.  Both TCP and UDP transmissions are limit ed to this packet size.    

 

Ethernet port assignments are defaulted as shown in Table 3-1. 

 

 
Table 3-1  Ethernet Port Assignments Table 
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3.4  General Packet Cons tructio n 

 
Regardless of which interface is being utilized, the communications packet structure is the same.   

The interface communicates in a command-response manner.  All commands will have a response 

message returned indicating to the comm anding source that the transmission has been received and/or 

to provide associated or requested data.  Figure 3-2 shows the general message structure. 

 

 
 

Figure 3-2  General Message Structure 

 

The message structure is applied to both the command and the response.  The op code i s typically 

arranged on a òseriesó basis and is grouped with similar functional messages.  For example, the most 

primitive message supported is the device òPingó message, a message intended to provi de an indication 

that a LS28 device is connected and listening.  The format of the òPingó message is shown in Figure 3-3. 

 

 
 

 
Figure 3-3  Ping Series 0x0000 Command and Response Message 

 

The green section of the message is sent from the host to the device.  The blue portion of  Figure 3-3 is 

the response sent back from the device.  This convention will be used through-out thi s document.  
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The device address field in the command and response messages is part of a legacy protocol and will 

always be set to zero for  the LS28M device.   

 

 
 

3.5  Ethernet Packets  

 
In the case of the IP packets, the standard OSI layer protocol headers and footers will be added to the 

messages prior to transmission.  These protocol extensions and definitions  are beyond the scope of this 

manual.  Refer to appropriate networking documentation for addi tional information.  

 

Ethernet package payload sizes are limited to 1500 bytes for the LS-28-DRSM and follow the IEEE 802.3 

format.  No Ethernet jumbo frame support is provided.   

 

It is import ant to note that the UDP message streaming can be set in a mode where they will be 

continuiously be sent upon initi alization or in a mode where they must be maintained by the initiating 

source.  Since UDP messages contain no response, once the device starts to transmit the requested data it 

has no indication that the d ata has made it to the addressed device.  If set to continuously stream, 

messages will continue to stream until the server (the LS-28-DRSM) is commanded to close the 

connection or until power is removed from the device.  If set to require command software maintenance, 

the UDP stream has to be re initiated by the host and then re-initiated  by the controlling  host or the 

stream of data will automatically halt after 90 seconds.   
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4. TCP Command/Status Message Definitions 
 

The following sections contain the m essage definitions for command and status control communication 

with the LS-28-DRSM.  Sections are arranged by message op code. 

 

 

 
If the unit is licensed with frame synchronization features, and potentially contains on-board recording 

memory functionality, there are message mechanization priorities that must be maintained to ensure data 

integrity.  Once real-time data streaming and/ or recording functions are initiated, command s that will 

alter the arrangement or configuration of data within the data stream will n eed to contain mechanisms to 

halt streaming and recording functions pr ior to altering the frame or data form ats.   

 

A number of commands do not affect the state of the the real -time data and therefore can be initiated at 

any time.   A special message flag will appear throught this document as commands are documented the 

indicate that t he developer should halt real-time streaming and/or recording prior to initiating th ese 

given commands.  An example of this flag is shown below: 

 

 
 

 

3.6  0x0xxx  Series messages 
This series of messages is for primary int erface identification and test.  Only one message exists in this 

series of messages as defined below.  This ping message is provided in all LS-28-DRSM configurations.  

This message cab be used to determine the presence of a device on a network.  It can also act as an 

indication that network channels are active and available for communications.  Refer to Figure 4-1 for 

command and status response message formats. 
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3.6.1 Ping Command 0x0000 

 
 

 
Figure 4-1  Ping Series 0x0000 Command and Response Message 

 

The response is void of status content and only acts as a command acknowledgement. 

 

3.7  0x1xxx Series messages 
This series of commands are primary functional commands  which are used for setting operational mode s.  

See definitions below.  This series of messages are provided in  all LS-28-DRSM configurations regardless 

of licensing of fun ctional options.  Refer to Figure 4-2 for the Operational Mode Command definition.  

3.7.1 Set Receiver Operational Mode Command 0x1000 

Operational mode represents the primary functional command of the LS-28-DRSM system.  Selection of 

the operational mode initiates internal software loading that provides the requ ested functionality.   

 

 

   
 

The Oscope enable/disable initiates the oscilloscope functions within the LS-28-DRSM.  This capability is a 

future offering and is not presently available.  This functionality is not a part of the Eye Pattern generation.  

Eye pattern display functions are handled separately. 
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Figure 4-2  Set Receiver Operational Mode Command Message 0x1000 

 

The 0x1000 command message bit  definitions appear in Table 4-1  

 
Array  Byte Name Bits  Value Meaning /Def ini t ion  

6 0 Operational Mode D6-D0 0 No Mode Selected 

6 0 Operational Mode D6-D0 1 Bit Sync Mode Selected 

6 0 Operational Mode  D6-D0 2 Single Symbol FM/ Video FM Mode Selected 

6 0 Operational Mode D6-D0 3 PSK Mode Selected 

6 0 Operational Mo de D6-D0 4 Multi-Symbol PCM FM Mode Selected 

6 0 Operational Mode D6-D0 5 Downconverter Only Mode 

6 0 Operational Mode  D6-D0 6 Multi -H CPM Mode Selected 

6 0 Operational Mode D6-D0 7-128 Undefined 

6 0 OscilloscopeOn D7 0 Oscilloscope functions disabled (future) 

6 0 OscilloscopeOn D7 1 Oscilloscope functions enabled (future) 

Table 4-1  0x1000 Set Receiver Operational Mode Command Message Bits Definitions  

 

Refer to  Figure 4-3 for th e Operational Mode Command response definit ion. 

 

 
Figure 4-3  Set Receiver Operationa Mode Response Message 0x1000 

 

The response is void of status content and only acts as a command acknowledgement. 

 

3.7.2 Mode Command Message 0x1001 

The mode command message is not to be confused with the 0x1000 series operational mode command.  

This message provides a means of performing discrete  util itarian tasks.  Some of these tasks provide the 

user with configurati on informati on.  Some provide direct controls.  This command occasionally requires 

additional task command information.  In these cases, the additional command inform ation is defined in 

the five bytes labeled CMD1 thru CMD5.  Refer to Figure 4-4 for the Mode Command definition.  
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Figure 4-4  Mode Command Message 0x1001 

 

The 0x1001 command message bit definition s appear in the Table 4-2. 

 
Array  Byte Name Bits  Value Meani ng/Def init ion  

6 0 MODE D7-D0 0 Null Mode Command (See section 4.2.2.1 for details) 

6 0 MODE D7-D0 1 Sub-Model Mode Command  (See Section 4.2.2.2 for details) 

6 0 MODE D7-D0 2 Unit Serial Number Mode Command (See Section 4.2.2.3 for details) 

6 0 MODE D7-D0 3 DSP Firmware Version Mode Command (See Section 4.2.2.5 for details) 

6 0 MODE D7-D0 4-5 Undefined 

6 0 MODE D7-D0 6 LED Blink Mode Command (See Section 4.2.2.6 for details) 

6 0 MODE D7-D0 7 FPGA Version Mod e Command (See Section 4.2.2.7 for details) 

6 0 MODE D7-D0 8 PCB Revision Mode Command (See Section 4.2.2.8 for details) 

6 0 MODE D7-D0 9-10 Undefined 

6 0 MODE D7-D0 11 DSP Complier Version Number Mode Command (See Section 4.2.2.9 for details) 

6 0 MODE D7-D0 12 Undefined 

6 0 MODE D7-D0 13 Request DSP2 Firmware Version Mode Command (See Section 4.2.2.4 for details) 

6 0 MODE D7-D0 14 Undefined 

6 0 MODE D7-D0 15 Set Internal RF Reference Clock Mode Command (See Section 4.2.2.10 for details) 

6 0 MODE D7-D0 16-18 Undefined 

6 0 MODE D7-D0 19 DSP FLASH Mode Command (Consult factory for details) 

6 0 MODE D7-D0 20-255 Undefined 

7 1 CMD1 D7-D0 0-255 See sections to follow for definitions and use 

8 1 CMD2 D7-D0 0-255 See sections to follow for definit ions and use 
9 1 CMD3 D7-D0 0-255 See sections to follow for definitions and use 
10 1 CMD4 D7-D0 0-255 See sections to follow for definitions and u se 
11 1 CMD5 D7-D0 0-255 See sections to follow for definitions and use 

Table 4-2  0x1001 Command Message Bit Definitions 

 

Definitions of th ese mode commands will fo llow in sections 3.7.2.1 thru 3.7.2.12. 

 

 
Figure 4-5  Mode Command Response Message 0x1001 

 

Responses to the 0x1001 series commands may contain pertinent data.  Status data is contained in the 

bytes associated with STAT1 thru STAT4.  The response definitions  will follow  in sections 3.7.2.1 thru 

3.7.2.12. 
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3.7.2.1 Null Mode Command/Response Message Bodies 

The diagrams in Figure 4-6 describe the NULL mode command and response message bodies.  This 

command performs no functi on other than to provide a response.    

 

 
 

 
Figure 4-6  Null Mode Command/Response Message Bodies 

3.7.2.2 Sub-model Number Command/Response Message Bodies 

The diagrams in Figure 4-7 describe the sub-model mode com mand and response message bodies.  This 

command provides status related to the hardware model numb er in ASCII characters.  This message 

provides four status bytes as shown above. 

 

 
 

 
Figure 4-7  Sub-Model N umber Command/Response Message Bodies 

3.7.2.3 Serial Number Command/Response Message Bodies 

The diagrams of Figure 4-8 describe the serial number mode command and response message bodies.  

This command provides status on the serial number of the uni t.  This message provides four status bytes 

as shown above. 
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Figure 4-8  Serial Number Command/Response Message Bodies 

 

The serial number contains a prefix and a suffix, both in hexadecimal.  The prefix will contain a production 

year in the MSB followed by a production month in the LSB.  The suffix will contain a hexadecimal number 

related production sequence.  

 

3.7.2.4 DSP2 Firmware Version Command/Response Message Bodies 

Figure 4-9 diagrams describe the Request DSP2 Firmware Version mode comm and and response message 

bodies.  This command should be executed prior to the mode  command for r eading DSP firmware 

versions.  Execution of this command registers the firmware state of the second processor for reporting.   

 

 
 

 
Figure 4-9  DSP2 Firmware Version Command/Response Message Bodies 

 

The response is void of content. 

3.7.2.5 DSP Firmware Version Command/Response Message Bodies 

 
 

 
Figure 4-10  DSP Firmware Version Command/Response Message Bodies 

 

Figure 4-10 contains a diagram of the DSP Firmware Version mode command and response message 

bodies.  This command provides status on the firmware that resides in the two core processors within the 

LS-28-DRSM.  This message provides four status bytes as shown above. The command contains a bit for 

selecting which DSP firmware version is requested.  A logic 0 requests the version from pro cessor 1 while 

a logic 1 requests the firmware version of processor 2. 

 

The firmware version response contains four hexadecimal bytes.  The first two bytes form the code release 

year.  The next byte contains the code release calendar month.  The fourth byt e contains the code release 

calendar day.    
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Prior to sending this mode command, a mode command should be sent as described in section 3.7.2.4. 

 

3.7.2.6 Blink LEDs Mode Command/Response Message Bodies 

 
 

 
Figure 4-11  Blink LEDs Command/Response Message Bodies 

 

The blink LEDs command and response message bodies appear in Figure 4-11.  This command provides 

the user the ability to toggle the two operat ion LEDs on the front of the LS28M in an alternating red/blue 

manner for visual confirmation of a unitõs location and operational state.  Sending this command will 

toggle the LEDS for an approximate four second period.   

 

The response is void of content. 

3.7.2.7 FPGA Version Mode Command/Response Message Bodies 

 
 

 
Figure 4-12  FPGA Version Mode Command/Response Message Bodies 

 

The command and message bodies for the FPGA Firmware version mode command are shown in Figure 

4-12. This command provides status on the firmware that resides in one of three internal FPGAs used for 

control and digi tal signal processing.   The command contains a two bit for selecting which FPGA firmware 

version being requested as follows: 

 

0 = IO Control  FPGA 

1 = Ethernet Control FPGA 

2 = Digital Signal Processing FPGA (Mode Dependent) 
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The firmware version response contains four hexadecimal bytes.  The first two byte s form the code release 

year.  The next byte contains the code release calendar month.  The fourth byte cont ains the code release 

calendar day.    

 

3.7.2.8 PCB Revision Command/Response Message Bodies 

 
 

 
Figure 4-13  PCB Revision Command/Response Message Bodies 

 

The diagrams of Figure 4-13 describe the command and message bodies for the printed circuit board 

(PCB) version mode command. This command provides status on the PCB revisions of each of the internal 

processing boards.   

 

The revision number of each board present will be returned in the response message.  If the configuration 

contains less than a complete suite of boards, a value of zero will be returned for absent boards. 

3.7.2.9 DSP Complier Version Command/Response Message Bodies 

 
 

 
Figure 4-14  DSP Compilier Version Command/Response Message Bodies 

 

Figure 4-14 describes the DSP Complier Version mode command and response message bodies.  This 

command provides status on the complier version used in creating the processor firmware code.   This 

message provides four status bytes as shown above. The command contains a bit for selecting which DSP 

compiler version is being requested.  A logic 0 requests the version from processor 1 while a logic 1 

requests the firmware version of processor 2. 
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3.7.2.10 Set Internal Ref Clock Command/Response Message Bodies 

 
 

 
Figure 4-15  Set Internal Ref Clock Command/Response Message Bodies 

 

Figure 4-15 describes the Set Internal Reference clock mode command and response message bodies.  

This command provides the user the ability to designate whether the internal 10MHz reference source 

should be used for the synchronization of the RF synthesizers or if an external reference is to be supplied 

to the unitõs reference connector. A logic1 selects the internal source.  A logic 0 selects disables the 

internal source. 

 

Setting the WRITE causes the commanded action to be initiated.  If the WRITE bit is set to zero, the 

commanded state is ignored and the present functional state is reported in the response portion of t he 

message.  

 

Responses to this command contain the present internal reference control state. 

 

These settings are retained in non-volatile memory on the device and are reapplied after power cycles.  

 
 

 
 

3.7.2.11 Set UDP Time-to-Live Mode Command/Response Message Bodies 

 
 

 
Figure 4-16  Set UDP Time-to-Live Mode Command/Response Message Bodies 
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Figure 4-16 describes the Set Internal Reference clock mode command and response message bodies.  

This command provides the user the ability  to limit the lifespan of data on the network by limit ing the 

number of designated swit ch hops.  In the command section, setting the UDP Time To Live value between 

0 and 255 is allowed.  A common default value is 3. 

 

Setting the WRITE causes the commanded action to be initiated.  If the WRITE bit is set to zero, the 

commanded state is ignored and the present functional state is reported in the response portion of the 

message.  

 

3.7.2.12 Invalid Mode Command Response Message Body 

 

Undefined or invalid mode comm and attempts will respond with the response shown in Figure 4-17. 

  

 
Figure 4-17  Invalid Mode Command Response Body 

3.7.3 Continuous UDP Data Request Command 0x1002 

The 0x1002 command, shown in Figure 4-18, is used to initiate, and then keep UDP data packets 

streaming from the LS-28-DRSM.   This command initiates real-time raw buf fer data to stream to  the host 

for further pr ocessing and display.   

 

 
Figure 4-18  Continous UDP Data Request Command Message 0x1002 

 

The command contains the four bytes for the hostõs IP address.  It also contains two bytes to specify the 

network port ID.   

 

The 0x1002 command message bit definitions  are shown in Table 4-3.  

 
Array  Byte Name Bits Value Meaning/Definition  

6 0 DATA_TYPE D5-D0 0 (Reserved) 

6 0 DATA_TYPE D5-D0 1 Ch1 Frequency Spectrum Data 

6 0 DATA_TYPE D5-D0 2 Ch2 Frequency Spectrum Data 

6 0 DATA_TYPE D5-D0 3 Ch1 Constellation Data 

6 0 DATA_TYPE D5-D0 4 Ch2 Constellation Data 

6 0 DATA_TYPE D5-D0 5 Combiner Constellation Data 

6 0 DATA_TYPE D5-D0 6 Ch1 Eye Pattern Data 
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6 0 DATA_TYPE D5-D0 7 Ch2 Eye Pattern Data 

6 0 DATA_TYPE D5-D0 8 Combiner Eye Pattern Data 

6 0 DATA_TYPE D5-D0 9 Source 1 Decom Data Stream (consult message 0x1104 for sourcing) 

6 0 DATA_TYPE D5-D0 10 Source 2 Decom Data Stream (consult message 0x1104 for sourcing) 

6 0 DATA_TYPE D5-D0 11 Consolidated Data 

6 0 DATA_TYPE D5-D0 12-255 Undefined 

6 0 FOREVER D6 0 UDP Transmissions require reinitialization every 90 seconds or less 

6 0 FOREVER D6 1 UDP Transmissions continuous until commanded to stop  

6 0 GO D7 0 Stop/Halt UDP Streaming for a specified por t 

6 0 GO  D7 1 Start/Continue UDP Streaming for a specified port  
7 1 Host IP Address Byte 0 D7-D0 0-255 Byte 0 of the Host UDP Packet Destination IP address 
8 2 Host IP Address Byte 1 D7-D0 0-255 Byte 1 of the Host UDP Packet Destination IP address 
9 3 Host IP Address Byte 2 D7-D0 0-255 Byte 2 of the Host UDP Packet Destination IP address 
10 4 Host IP Address Byte 3 D7-D0 0-255 Byte 3 of the Host UDP Packet Destination IP address 
11 5 Host Port Number MSB D7-D0 0-255 MSB of the Host UDP Packet Destination Port number  

12 6 Host Port Number LSB D7-D0 0-255 LSB of the Host UDP Packet Destination Port  number 

 

Table 4-3  0x1002 Continuious UDP Data Request Message Bit Definitions 

 

See section 5 for UDP message content. 

 

 
Figure 4-19  Continous UDP Data Request Response 0x1002 

 

 

3.7.4 User Note Command 0x1003 

 

This command allows the user to program a sixteen character ASCII identification into the LS -28-DRSM.  

This identification is read by the Lumistar network software and assists when there are multiple units 

located on the same network by providi ng an easy to remember user defined name.  The User Note 

command and response message formats are in Figure 4-20 and Figure 4-21. 
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Figure 4-20  User Note Command Message 0x1003 

 

The 0x1003 command message bit definitions are shown in Table 4-4. 

 
Array  Byte Name Bits  Value Meaning/Definiti on  

6 0 (Undefined) D6-D0 128-0 Undefined; no meaning 

6 0 WRITE D7 0 Perform a read of the presently config ured User Note characters 

6 0 WRITE D7 1 Perform a write of the presently commanded User Note characters 
7 1 User Command Char 0 D7-D0 0-255 ASCII Character 0 of the User defined name; only meaningful when WRITE=1 
8 2 User Command Char 1 D7-D0 0-255 ASCII Character 1 of the User defined name; only meaningful when WRITE=1 
9 3 User Command Char 2 D7-D0 0-255 ASCII Character 2 of the User defined name; only meaningful when WRITE=1 
10 4 User Command Char 3 D7-D0 0-255 ASCII Character 3 of the User defined name; only meaningful when WRITE=1 
11 5 User Command Char 4 D7-D0 0-255 ASCII Character 4 of the User defined name; only meaningful when WRITE=1 
12 6 User Command Char 5 D7-D0 0-255 ASCII Character 5 of the User defined name; only meaningful when WRITE=1 
13 7 User Command Char 6 D7-D0 0-255 ASCII Character 6 of the User defined name; only meaningful when WRITE=1 
14 8 User Command Char 7 D7-D0 0-255 ASCII Character 7 of the User defined name; only meaningful when WRITE=1 
15 9 User Command Char 8 D7-D0 0-255 ASCII Character 8 of the User defined name; only meaningful when WRITE=1 
16 10 User Command Char 9 D7-D0 0-255 ASCII Character 9 of the User defined name; only meaningful when WRITE=1 
17 11 User Command Char 10 D7-D0 0-255 ASCII Character 10 of the User defined name; only meaningful when WRITE=1 
18 12 User Command Char 11 D7-D0 0-255 ASCII Character 11 of the User defined name; only meaningful when WRITE=1 
19 13 User Command Char 12 D7-D0 0-255 ASCII Character 12 of the User defined name; only meaningful when WRITE=1 
20 14 User Command Char 13 D7-D0 0-255 ASCII Character 13 of the User defined name; only meaningful when WRITE=1 
21 15 User Command Char 14 D7-D0 0-255 ASCII Character 14 of the User defined name; only meaningful when WRITE=1 
22 16 User Command Char 15 D7-D0 0-255 ASCII Character 15 of the User defined name; only meaningful when WRITE=1 

 

Table 4-4  0x1003 User Note Command Message Bit Definitions 

 

The command response, shown in Figure 4-21 echoes back the present state of the user command 

character settings. 
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Figure 4-21  User Note Response Message 0x1003 

3.7.5 Front End Steering Status Command 0x1004 

 

The LS-28-DRSM provides the user a means of statusing the analog front-end of the design to determine 

various operating characteristics of the AGC and the baseband baseline correction circuitry.   This 

informatio n provides the user with data on offsets, gains and signal levels of the various analog inputs.  

The  Front End Status command and response message formats are in Figure 4-22 and Figure 4-23. 

 

 
Figure 4-22  Front End Steering Status Command Message 0x1004 

 

The 0x1004 command message bit definitions are shown in Table 4-5. 

 
Array  Byte Name Bits  Value Meaning/Definitio n 

6 0 CHn D0 0 Channel 1 Selected 

6 0 CHn D0 1 Channel 2 Selected 
6 0 BB D1 0 Select the IF Input ADC Sample data 

6 0 BB D1 1 Select the Baseband Input ADC Sample data 

6 0 (Undefined) D5-D2 Any Undeifined; no meaning 

Table 4-5  0x1004 Front End Steering Command Message Bit Definitions 
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Figure 4-23  Front End Steering Status Response Message 0x1004 

 

The 0x1004 command response message bit definitions are shown in Table 4-6. 

 
Arra y Byte Name Bits  Value Mean ing/Def inition  

6 0 Up Stream Attenuator  D5-D0 Any Setting of 1st IF Attenuator; Values 0-63; 0 = 31.5dB Atten, 63= 0dB Atten 
6 0 (Undefined) D7-D6 Any Undefined 
7 1 Mid Stream Attenuator  D5-D0 Any Setting of 2nd IF Attenuator; Values 0-63; 0 = 31.5dB Atten, 63= 0dB Atten 
7 1 (Undefined) D7-D6 Any Undefined 
8 2 Down Stream Attenuator D5-D0 Any Setting of 3r d IF Attenuator; Values 0-63; 0 = 31.5dB Atten, 63= 0dB Atten 
8 2 (Undefined) D7-D6 Any Undefined 

12-9 6-3 ADC_OVERFLOW D31-D0 Vary Counter for an ADC Out of Range Condition; 32-bit unsigned integer number  

16-13 10-7 ADC BIN 011 D31-D0 Vary ADC Softbit 011 Accumulator Counter; 32-bit unsigned integ er number 
20-17 14-11 ADC BIN 010 D31-D0 Vary ADC Softbit 010 Accumulator Counter; 32-bit unsigned int eger number 

24-21 18-15 ADC BIN 001 D31-D0 Vary ADC Softbit 001 Accumulator Counter; 32-bit unsigned integ er number 

28-25 22-19 ADC BIN 000 D31-D0 Vary ADC Softbit 000 Accumulator Counter; 32-bit unsigned integer number  

32-29 26-23 ADC BIN 111 D31-D0 Vary ADC Softbit 111 Accumulator Counter; 32-bit unsigned integer number  
36-33 30-27 ADC BIN 110 D31-D0 Vary ADC Softbit 110 Accumulator Counter; 32-bit unsigned integer number 

40-37 34-31 ADC BIN 101 D31-D0 Vary ADC Softbit 101 Accumulator Counter; 32-bit  unsigned integer number 

44-41 38-35 ADC BIN 100 D31-D0 Vary ADC Softbit 100 Accumulator Counter; 32-bit unsigned integer number  

46-45 40-39 IF_ADC_RMS_Voltage D15-D0 Vary IF ADC RMS Voltage in dBm; 2õs compliment value x 1000 

47 41 Current_I ADC_Array_Indx D7-D0 0-255 Current ADC Array Counter Value 

 

Table 4-6  0x1004 Front End Status Command Response Bit Definitions 
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3.7.6 IF ADC Time Constant Command 0x1006 

 

The IF ADC Time constant command allows the user to adjust the sampling time constant of the IF 

sampling stage of the receiver.  This command allows increments of 100 microseconds.  The IF ADC Time 

Constant command and response message formats are in Figure 4-22 and Figure 4-23. 

 

 
Figure 4-24  IF ADC Time Constant Command Message 0x1006 

 

The 0x1006 command message bit definitions are shown in Table 4-5. 

 
Array  Byte Nam e Bits  Value Meani ng/ Defi nit ion  

6 0 CH D0 0 Channel 1 Selected 

6 0 CH D0 1 Channel 2 Selected 
6 0 (Undefined) D5-D1 Any Undeifined; no meaning 
6 0 RUN D6 0 Time Constant Inactive; Stopped 
6 0 RUN D6 1 Time Constant Active; Running 
6 0 WRITE D7 0 Do not writ e time constant value 
6 0 WRITE D7 1 Write Time constant value 
7 1 IF_ADC_TIME_CONST<15:8> D7-D0 Any IF ADC Time Constant in Microseconds (MSB) 
8 2 IF_ADC_TIME_CONST<7:0> D7-D0 Any IF ADC Time Constant in Microseconds (LSB) 

 

Table 4-7  0x1006 IF ADC Time Command Message Bit Definitions 

 

 
Figure 4-25  IF ADC Time Constant Response Message 0x1006 

 

The 0x1006 response message bit definitions are shown in Table 4-6. 

 
Array  Byt e Name Bit s Value Meaning/Definition  

6 0 (Undefined) D5-D0 Any Undeifined; no meaning 
6 0 RUN D6 0 Time Constant Inactive; Stopped 
6 0 RUN D6 1 Time Constant Active; Running 
6 0 (Undefined) D7 Any Do not write time constant value 
7 1 IF_ADC_TIME_CONST<15:8> D7-D0 Any IF ADC Time Constant Setting in Microseconds (MSB) 
8 2 IF_ADC_TIME_CONST<7:0> D7-D0 Any IF ADC Time Constant Setting in Microseconds (LSB) 

 

Table 4-8  0x1006 IF ADC Time Command Status Bit Definitions 

3.7.7 Set Video Output Power Command 0x1007 
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This command allows for the control of the analog video outp ut power of the LS-28-DRSM.  Up to six 

video output channels are available for use.  The Set Video Output Power command and status messages 

fol low in Figure 4-26 and Figure 4-27. 

 

 
 

 
Figure 4-26  Set Video Out Power Command Message 0x1007 

 

The 0x1007 command message bit definiti ons are shown in the Table 4-9. 
Array  Byte Name Bits  Value Meaning/Def inition  

6 0 CH D1-D0 0 Channel 1 Video Output  Selected 

6 0 CH D1-D0 1 Channel 2 Video Output Selected 

6 0 CH D1-D0 2 Combiner Video Output Selected 

6 0 CH D1-D0 3 Undefined 
6 0 Undefined D5-D2 Any Undefined 
6 0 ON D6 0 Channel Video Output Power - Disabled 
6 0 ON D6 1 Channel Video Output Power - Enabled 
6 0 WRITE D7 0 Channel Video Output Power State ð Read Only 
6 0 WRITE D7 1 Channel Video Output Power State - Activate 

Table 4-9  0x1007 Set Video Out Power Command Message Bit Definitions 

 

 
Figure 4-27  Set Video Out Power Response Message 0x1007 

 

Bit 6 of the command response provides the present power state of the channel selected in the 0x1007 

command.  A logic 0 indicates that the channel power is disabled.  A logic 1 indicates that the channel is 

enabled.   This response will be provided whether the command message is a Read or Write command.  

3.7.8 Licensed Options 0x1008 

This command provides the user with a list of licensed and installed LS-28-DRSM options.  Figure 4-28 

and Figure 4-29 diagram the associated command and status messages respectively. 
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Figure 4-28  Permitted Options Status Command Message 0x1008 
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Figure 4-29  Permitted Optio ns Response Message 0x1008 
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The 0x1008 response message bit definitions are provided in  Table 4-10. 

 
Array Byte Name Bits  Value Meaning/Definition  

6-7 0-1 Physical Form Factor D15-D0 0 LS28 provided as a standalone brick 

6-7 0-1 Physical Form Factor D15-D0 1 LS28 provided as part of a 1U chassis assembly 

6-7 0-1 Physical Form Factor D15-D0 2 LS28 provided as part of a 3U chassis assembly 

6-7 0-1 Physical Form Factor D15-D0 3-32767 Undefined 

8-9 2-3 Hardware Configuration ID D15-D0 34 Slices 3 and 4 are included in the hardware configuration  

8-9 2-3 Hardware Configuration ID D15-D0 124 Slices 1, 2 and 4 are included in the hardware configuration  

8-9 2-3 Hardware Configuration ID D15-D0 234 Slices 2, 3 and 4 are included in the hardware configuration 

8-9 2-3 Hardware Configuration ID D15-D0 1234 Slices 1, 2, 3 and 4 are included in the hardware configuration 

8-9 2-3 Hardware Configuration ID D15-D0 0-33 Undefined 

8-9 2-3 Hardware Configuration ID D15-D0 35-123 Undefined 

8-9 2-3 Hardware Configuration ID D15-D0 125-233 Undefined 

8-9 2-3 Hardware Configuration ID D15-D0 235-1233 Undefined 

8-9 2-3 Hardware Configuration ID  D15-D0 1235-32767 Undefined 

11 5 CH_1 D0 0 Channel 1 Disabled 
11 5 CH_1 D0 1 Channel 1 Enabled 
11 5 CH_2 D1 0 Channel 2 Disabled 
11 5 CH_2 D1 1 Channel 2 Enabled 
11 5 CH_3 PreD D2 0 Pre D Combining Disabled 
11 5 CH_3 PreD D2 1 Pre D Combining Enabled 
11 5 CH_3 PostD D3 0 Post D Combining Disabled 
11 5 CH_3 PostD D3 1 Post D Combining Enabled 
11 5 Undefined D7-D4 Any Undefined 
13 7 Bit Sync D0 0 Bit Sync functionality not present/enabled  

13 7 Bit Sync D0 1 Bit Sync functional ity present/enabled  

13 7 Undefined D7-D1 Any Undefined 

15 9 SS-FM/Video D0 0 Single-Symbol FM/Video FM functionality not  present/enabled 

15 9 SS-FM/Video  D0 1 Single-Symbol FM/V ideo FM functionality present/enabled  

15 9 Undefined D7-D1 Any Undefined 

17 11 MS-PCMFM D0 0 Multi -Symbol PCMFM functionality not pre sent/enabled 

17 11 MS-PCMFM D0 1 Multi -Symbol PCMFM functionality present/enabled 

17 11 Undefined D7-D1 Any Undefined 

19 13 PSK - BPSK D0 0 PSK-BPSK functionality not present/enabled  

19 13 PSK - BPSK D0 1 PSK-BPSK functionality present/enabled 

19 13 Undefined D7-D1 Any Undefined 

21 15 PSK - QPSK D0 0 PSK-QPSK functionality not present/ena bled 

21 15 PSK - QPSK D0 1 PSK-QPSK functionality present/enabled 

21 15 Undefined D7-D1 Any Undefined 

23 17 PSK - OQPSK D0 0 PSK-OQPSK functionality not present/en abled 

23 17 PSK - OQPSK D0 1 PSK-OQPSK functionality present/e nabled 

23 17 Undefined D7-D1 Any Undefined 

25 19 PSKSOQPSKTG D0 0 PSK-SOQPSK-TG functionality not present/enabled  

25 19 PSKSOQPSKTG D0 1 PSK-SOQPSK-TG functionality present/enab led 

25 19 Undefined D7-D1 Any Undefined 

27 21 PSKSOQPSKMIL D0 0 PSK-SOQPSK-MIL functionality not pres ent/enabled 

27 21 PSKSOQPSK-MIL D0 1 PSK-SOQPSK-MIL functionality present/enabled  

27 21 Undefined D7-D1 Any Undefined 

29 23 PSK - PM Direct D0 0 PSK-PM functionali ty not pre sent/enabled 

29 23 PSK - PM Direct D0 1 PSK-PM functionality present/enabled  

29 23 Undefined D7-D1 Any Undefined 

31 25 PSK - UQPSK D0 0 PSK-UQPSK functionality not present/enabled 

31 25 PSK - UQPSK D0 1 PSK-UQPSK functionality present/enabled 

31 25 Undefined D7-D1 Any Undefined 

33 27 PSK ð UAQPSK D0 0 PSK-UAQPSK/AQPSK functionality not  present/enabled 

33 27 PSK ð UAQPSK D0 1 PSK-UAQPSK/AQPSK functionality present/enabled 

33 27 Undefined D7-D1 Any Undefined 

35 29 MHCPM D0 0 Multi -H CPM functionality  not present/enabled  

35 29 MHCPM D0 1 Multi -H CPM functionality present/enabled  

35 29 Undefined D7-D1 Any Undefined 

37 31 Tape Up/Down Converter D0 0 Tape Up/Down Converter Functions not present/enabled  

37 31 Tape Up/Down Converter D0 1 Tape Up/Down Converter Functions not present/enabled 

37 31 Tape Up/Down Converter D7-D1 Any Undefined 

67 61 Decom D0 0 Decommutator functionality not present/enabled  

67 61 Decom D0 1 Decommutator fun ctionalit y present/enabled 

67 61 Undefined D7-D1 Any Undefined 

69 63 FSP D0 0 Frame Synchronizer functionality not prese nt/e nabled 

69 63 FSP D0 1 Frame Synchronizer functionality present/enabled 

69 63 Undefined D7-D1 Any Undefined 

70-71 64-65 Maximum Symbol Rate (kSPS) D15-D0 0-31250 Maximum demodulation symbol rate in kSPS; values <= 31250 

73 67 Video Out  D0 0 Video Output  functionality not pres ent/enabled 




































































































































































































































































































































































































































































