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Figure A-4. Redundant 1:1 X-Band Assembly Kit – ODPA (CEFD P/N KT/11387) 
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A.5 PCB-4000 C-Band Unit (PL-0000330) Assemblies 

A.5.1 Combined 1:1 C-Band Top Assembly Kit – HPOD (KT-0000055) 

Table A-3. Kit KT-0000055 BOM 

KT-0000055 (as per Figure A-5 on next page) 

Item 
No. QTY CEFD Part No. Description 

1 1 KT-0000017 1:2 Unistrut Mounting Kit (see Figure A-6, Sect. A.5.1.1) 

2 2 KT/12300-1 HPOD Mounting Bracket Kit 
(See Figure A-7, Sect. A.5.1.2) 

3 1 KT-0000056 C-Band Phase Combiner Box and Bracket Kit 
(see Figure A-1, Sect. A.2) 

4 1 KT-0000054 C-Band 1:1 HPOD Waveguide and Switch Kit 
(see Figure A-8, Sect. A.5.1.3) 

N/A 2 CA/RF11872-1* Cable Assembly, Ku-Band RF IN 

N/A 2 CA/WR11966-1* Cable Assembly, SSPA to Combiner Box 

N/A 1 CA/WR12013-1* Cable Assembly, Switches, Combined System 

*Note: Refer to Chapter 4. FLASH UPGRADING for information on the cable connections 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



PCB-4000 1+1 Phase Combiner Revision 1 
Appendix A MN/PCB4000.IOM 
 

A–9 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Figure A-5. Combined 1:1 C-Band Top Assembly Kit – HPOD (CEFD P/N KT-0000055) 
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A.5.1.1 Unistrut Mounting Kit (KT-0000017) 

Table A-4. Kit KT-0000017 BOM 

Unistrut Mounting Kit KT-0000017 (as per Figure A-6 on next page)

Item 
No. QTY CEFD Part No. Description 

1 3 FP-0000134 Unistrut, Dual Channel, 74.13” LG 

2 4 FP/BR11932-1 Bracket, Unistrut, SS, 26.25” LG 

4 12 HW/3/8SPRINGNUT Sping Nut, 3/8-16, Short Spring, SS 

5 12 HW-0000069 Washer, Flat, Thick, 3/8, SS 

6 12 HW/3/8-SPLIT Washer, Lock, Split, 3/8, SS 

7 12 HW./3/8-16X1BLT Bolt, Hex Head, 3/8 x 1” LG, SS 
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Figure A-6. Unistrut Mounting Kit (CEFD P/N KT-0000017) 
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A.5.1.2 HPOD Mounting Bracket Kit (KT/12300-1) 

Table A-5. Kit KT/12300-1 BOM 

HPOD Mounting Bracket Kit KT/12300-1 (as per Figure A-7 on next page)

Item 
No. QTY CEFD Part No. Description 

1 2 FP/BR12239-1 Bracket, Unistrut 

2 4 HW/3/8SPRINGNUT Spring Nut, 3/8-16, Short Spring, SS 

3 4 HW/3/8-FLT Washer, Flat, 3/8 

4 4 HW/3/8-SPLIT Washer, Lock, Split, 3/8, SS 

5 4 HW/3/8-16X1BLT Bolt, Hex Head, 3/8-16 x 1” LG, SS 

6 4 HW/5/16-18HEXNT Nut, Hex, 5/16-18 

7 8 HW/5/16-Flat Washer, Flat, 5/16 

8 4 HW/5/16-SPLIT Washer, Lock, Split, 5/16, SS 

9 4 HW/5/16-18X1BLT Bolt, Hex Head, 5/16-18 x 1” LG, SS 
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Figure A-7. HPOD Mounting Bracket Kit (CEFD P/N KT/12300-1) 
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A.5.1.3 C-Band Waveguide / Switch Kit – HPOD (KT-0000054) 

Table A-6. Kit KT-0000054 BOM 

KT-0000054 (as per Figure A-8 on next page)

Item No. QTY CEFD Part No. Description 
1 1 FP-0000414 MOUNTING BRACKET, DUAL VERTICAL SWITCHES, CPR-137 

2 4 HW/3/8SPRINGNUT SPRINGNUT,  3/8-16, SHORT SPRING, SST (P3300) 

3 4 HW/3/8-FLT 3/8 FLAT WASHER, SS 

4 4 HW/3/8-SPLIT 3/8 SPLIT LOCK WASHER SS 

5 4 HW/3/8-16X1BLT 3/8 - 16 HEX HEAD BOLT, 1.0 LONG, SS 

6 1 FP-0000416 SUPPORT BRACKET, CPR-137 TERMINATION 

7 2 HW/1/4-FLT 1/4 FLAT WASHER 

8 2 HW/1/4-SPLIT BIN, HW 1/4 SPLIT WASHER 

9 2 HW/1/4-20X5/8SHCS SCREW, 1/4-20 X 5/8 SHCS, SCREW, 1/4-20 X 5/8 SHCS, SS 

10 2 SW/WGS28V-137S SW WAVEGUIDE, CPR137, +28V SEALED 

11 136 HW/10-FLT #10 FLAT WASHER SS 

12 128 HW/10-SPLIT #10 SPLIT LOCK WASHER SS 

13 64 HW/10-32X1/2SH #10-32X1/2 SOCKET HEAD CAP SCREW SS 

14 9 GA/CPR-137-R-H-C GASKET, D SHAPE, CPR-137, HALF THICKNESS, CONDUCTIVE 

15 1 HW-0000131 RF MAGIC TEE, COUPLER, 5.85-6.425 GHz, WR-137G, C-BAND, 4 WAY 

16 56 HW/10-32X5/8SHC #10-32 X 5/8 SOCKET HEAD CAP SCREW, SS 

17 3 FP-0000410 WAVEGUIDE, CPRG-137, H-BEND ELBOW 

18 9 GA/CPR137-R-F-C GASKET, ROUND, CPR137, FULL THICKNESS, CONDUCTIVE 

19 1 RF/CG-137-40-N RF CROSSGUIDE, WR137, 40DB, N FEMALE, GROOVED 

20 8 HW/10-32X3/4SH #10-32X3/4 SOCKET HEAD CAP SCREW, SS 

21 8 HW/10-32HEXNUT #10-32 HEX NUT, SS 

22 1 RF/C-TERM1000W RF TERMINATION, LOAD, 1000 WATT, CPRG-137 

23 1 FP-0000411 WAVEGUIDE, CPRG-137, SWITCH TO MAGIC TEE 

24 1 FP-0000408 WAVEGUIDE, CPRG-137, SWITCH TO SWITCH 

25 2 FP-0000409 WAVEGUIDE, CPRG-137, E-BEND ELBOW 
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Figure A-8. C-Band Waveguide and Switch Kit – HPOD (CEFD P/N KT-0000054) 
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Notes: 
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Appendix B. REMOTE CONTROL 

B.1 Overview  

This appendix describes the protocol and message command set for remote monitor and control of the PCB-4000 1+1 Phase Combiner. 

The electrical interface is either an EIA-485 multi-drop bus (for the control of many devices) or an EIA-232 connection (for the control of 
a single device), and data is transmitted in asynchronous serial form using ASCII characters. Control and status information is transmitted 
in packets of variable length, in accordance with the structure and protocol defined in later sections. 

B.2 EIA-485  

For applications where multiple devices are to be monitored and controlled, a full-duplex (or 4-wire plus ground) EIA-485 is preferred. 
Half-duplex (2-wire plus ground) EIA-485 is possible, but is not preferred. In full-duplex EIA-485 communications, there are two 
separate, isolated, independent, differential-mode twisted pairs, each handling serial data in different directions.  

It is assumed that a 'Controller' device (a PC or dumb terminal) transmits data in a broadcast mode via one of the pairs. Many 'Target' 
devices are connected to this pair, and all simultaneously receive data from the Controller. The Controller is the only device with a line-
driver connected to this pair – the Target devices have only line-receivers connected. 

In the other direction, on the other pair each Target has a Tri-Stateable line driver connected, and the Controller has a line-receiver 
connected. All the line drivers are held in high-impedance mode until one (and only one) Target transmits back to the Controller. Each 
Target has a unique address, and each time the Controller transmits, the address of the intended recipient Target is included in a framed 
'packet' of data. All of the Targets receive the packet, but only one (the intended) will reply. The Target enables its output line driver and 
transmits its return data packet back to the Controller in the other direction, on the physically separate pair. 
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EIA-485 (full duplex) summary: 

• Two differential pairs – one pair for Controller-to-Target, one pair for Target-to-Controller. 

• Controller-to-Target pair has one line driver (Controller), and all Targets have line-receivers. 

• Target-to-Controller pair has one line receiver (Controller), and all Targets have Tri-State drivers. 

B.3 EIA-232  

This is a much simpler configuration in which the Controller device is connected directly to the Target via a two-wire-plus-ground 
connection. Controller-to-Target data is carried, via EIA-232 electrical levels, on one conductor, and Target-to-Controller data is carried in 
the other direction on the other conductor. 

B.4 Basic Protocol  

Whether in EIA-232 or EIA-485 mode, all data is transmitted as asynchronous serial characters, suitable for transmission and reception by a 
UART. The asynchronous character is fixed at 8-N-1 (8 data bits, no parity, one stop bit). Only two baud rates are supported: 9600 baud and 
19200 baud.  

All data is transmitted in framed packets. The host Controller is assumed a PC or ASCII dumb terminal that is in charge of the process of 
monitor and control. The Controller is the only device that is permitted to initiate, at will, the transmission of data. Targets are only 
permitted to transmit when they have been specifically instructed to do so by the Controller. 

All bytes within a packet are printable ASCII characters, less than ASCII code 127. In this context, the Carriage Return and Line Feed 
characters are considered printable. 

All messages from Controller-to-Target require a response – with one exception: This will be either to return data that has been requested by the 
Controller, or to acknowledge reception of an instruction to change the configuration of the Target. The exception to this is when the Controller 
broadcasts a message (such as Set Time/Date) using Address 0, when the Target is set to EIA-485 mode. 
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B.5 Packet Structure  

Controller-to-Target 
Start of Packet Target Address Address Delimiter Instruction Code Code Qualifier Optional Arguments End of Packet 

< 
ASCII code 60 

 
 

(1 character) 

 
 
 
 

(4 characters) 

/ 
ASCII code 47 

 
 

(1 character) 

 
 
 
 

(3 characters) 

= or ? 
ASCII codes 61 or 

63 
 

(1 character) 

 
 
 
 

(n characters) 

Carriage Return 
ASCII code 13 

 
 

(1 character) 

Example: <0412/MUT=1{CR} 

Target-to-Controller 
Start of Packet Target Address Address Delimiter Instruction Code Code Qualifier Optional Arguments End of Packet 

> 
ASCII code 62 

 
 

(1 character) 

 
 
 
 

(4 characters) 

/ 
ASCII code 47 

 
 

(1 character) 

 
 
 
 

(3 characters) 

=, ?, !, or * 
ASCII codes  

61, 63, 33, or 42 
 

(1 character) 

 
 
 

(From 0 to n 
characters) 

Carriage Return, 
Line Feed 

ASCII codes 13,10 
 

(2 characters) 

Example: >0412/MUT={CR}{LF} 
 

B.5.1 Start Of Packet 

Controller-to-Target: This is the character ‘<’ (ASCII code 60). 

Target-to-Controller: This is the character ‘>’ (ASCII code 62). 

Because this is used to provide a reliable indication of the start of packet, these two characters may not appear anywhere else within the 
body of the message. 

B.5.2 Target (Base) Address 

Up to 9,999 devices can be uniquely addressed. In both EIA-232 and EIA-485 applications, the permissible range of values is 1 to 9999. It 
is programmed into a Target unit using serial remote control. 

IMPORTANT  

The Controller sends a packet with the address of a Target – the destination of the packet. When the Target 
responds, the address used is the same address, to indicate to the Controller the source of the packet. The 
Controller does not have its own address. 
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B.5.2.1 Virtual Address 

Virtual Address is a method that allows the user to access the SSPA via the PCCB using any communications software. Virtual 
Address is aupported in both EIA-232 and EIA-485 applications. 
The following example depicts use of the virtual addressing scheme:  

<123V1/MUT? where: 
Base address = 123; 
‘V’ = virtual address delimiter; 
1 = virtual address of SSPA automatically set by the phase combiner box. 
Notes: 
1. Only three virtual commands can be used to program the individual SSPAs when in Phase Combined mode 

(RED=1): 
• CAA= 
• DAT= 
• TIM= 

2. All virtual queries can be directed to the individual SSPAs in any mode. 
3. The following virtual commands can NEVER be used to program the individual SSPAs: 

• MUT= 
• ATT= 

B.5.3 Address Delimiter 

This is the “forward slash” character '/' (ASCII code 47). 

B.5.4 Instruction Code 

This is a three-character alphabetic sequence that identifies the subject of the message. Wherever possible, the instruction codes have been 
chosen to have some significance. This aids in the readability of the message if seen in its raw ASCII form. Upper and lower case 
alphabetic characters (i.e., A-Z [ASCII codes 65-90], and a-z [ASCII codes 97-122]) may be used. 
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B.5.5 Instruction Code Qualifier 

This is a single character, which further qualifies the preceding instruction code. Code Qualifiers obey the following rules: 

1. From Controller-to-Target, the only permitted values are: 

Symbol Definition 

= 
(ASCII code 61) 

‘=’ is used as the assignment operator, and is used to indicate that the parameter defined by the preceding byte should be 
set to the value of the argument(s) that follow it. For example: MUT=1 would mean 'enable the Mute function.' 

? 
(ASCII code 63) 

‘?’  is used as the query operator, and is used to indicate that the Target should return the current value of the parameter 
defined by the preceding byte. For example: MUT? Would mean ‘return the current state of the Mute function.’ 

2. From Target-to-Controller, the only permitted values are: 

Symbol Definition 

= 
(ASCII code 61) 

The = code is used in two ways: 
First, if the Controller has sent a query code to a Target (for example: MUT? would mean ‘return the current state of the 
Mute function’), the Target would then respond with MUT=x, where ‘x’ represents the state in question (1 being ‘enabled’, 
2 being ‘disabled). 
Second, if the Controller sends an instruction to set a parameter to a particular value, then, providing the value sent in the 
argument is valid, the Target will acknowledge the message by replying with MUT= (with no message arguments). 

? 
(ASCII code 63) 

The ? code is only used as follows: 
If the Controller sends an instruction to set a parameter to a particular value, then, if the value sent in the argument is not 
valid, the Target will acknowledge the message by replying (for example) with MUT? (with no message arguments). This 
indicates that there was an error in the argument of the message sent by the Controller. 

! 
(ASCII code 33) 

The ! code is only used as follows: 
If the Controller sends an instruction code that the Target does not recognize, the Target will acknowledge the message by 
echoing the invalid instruction, followed by the ! character; for example, XYZ! 

* 
(ASCII code 42) 

The * code is only used as follows: 
If the Controller sends an instruction to set a parameter to a particular value, then, if the value sent in the argument is valid, 
but the target is in the wrong mode (e.g., Standby mode in Redundancy configuration) such that it will not permit that 
particular parameter to be changed at that time, the Target will acknowledge the message by replying (for example) with 
MUT* (with no message arguments). 

# 
ASCI code 35) 

The # code is only used as follows: 
If the controller sends an instruction code that the target cannot currently perform because of hardware resource issues, 
then the target will acknowledge the message by echoing the invalid instruction, followed by the # character; for example, 
MUT# (with no message arguments). 
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B.5.6 Optional Message Arguments 

Arguments are not required for all messages. Arguments are ASCII codes for the characters 0 to 9 (ASCII codes 48 to 57), period (ASCII 
code 46) and comma (ASCII code 44). 

B.5.7 End Of Packet 

Controller-to-Target: This is the ‘Carriage Return’ character (ASCII code 13). 

Target-to-Controller: This is the two-character sequence ‘Carriage Return’, ‘Line Feed’ (ASCII codes 13 and 10). 

Both indicate the valid termination of a packet. 

B.6 Remote Commands / Queries 
Index Notes: Column ‘C’ = Command; Column ‘Q’ = Query; columns marked ‘X’ designate instruction code as Command only, Query only, or Command/Query.  

CODE C Q PAGE  CODE C Q PAGE  CODE C Q PAGE  CODE C Q PAGE 
A     D     R     T    

AMP X X B-7  DAT X X B-9  RAS  X B-10  TIM X X B-12 
AOF X X B-7       RCS  X B-10  TNA  X B-12 
ATT X X B-7       RED X X B-10      
AUX  X B-7  F     RET  X B-11      

     FRW  X B-9  RMS  X B-11      
B          RSN  X B-11      

BYP X X B-7       RUS  X B-11      
     L              

C     LNA  X B-9           
CAA X  B-7       S         
CAS  X B-8       SBR X X B-11      
CCS  X B-8  M     SFS  X B-11      
CID X X B-8  MUT X X B-9  SPA X X B-11      
CMS  X B-8                
CUS  X B-8                

 
Unless otherwise noted – In the tables that follow, these codes are used in the ‘Response to Command’ column (per Sect. B.5.62) 
=   Message ok      ?   Received ok, but invalid arguments were found 
*   Message ok, but not permitted in current mode 



PCB-4000 1+1 Phase Combiner  Revision 1 
Appendix B  MN/PCB4000.IOM 

B–7 

Parameter 
Type 

Command 
(Instruction 
Code and 
qualifier) 

Command 
Valid for 
PCB or 
SSPA 

Arguments 
for 

Command or 
Response to 

Query 

Description of Arguments 
(Note that all arguments are ASCII numeric codes – 

i.e., ASCII codes between 48 and 57) 

Response to 
Command 
(Target to 
Controller) 

Query 
(Instruction 
Code and 
qualifier) 

Query 
Valid for 
PCB or 
SSPA 

Response to 
Query 

(Target to 
Controller) 

RF Power 
Amplifier State 

AMP= PCB 1 byte, 
value of 0, 1 

Command or Query 
Turns ON or OFF the SSPAs in the form AMP=x, where:  
0 = Off 
1 = On 

AMP= 
AMP? 
AMP*  

AMP? ALL AMP=x 
(see Description 
of Arguments for 
details) 

Attenuation 
Offset 

AOF= PCB 7 bytes, 
alphanumeric 

Command or Query 
Sets attenuation offset for specified SSPA 
Command: AOF=x,yy.yy where: 

x=0 or 1 (SSPA number) 
 yy.yy=Attenuation offset 
Query: AOF? 
Example: AOF=1,01.50 
Note: AOF command will not take values greater than 6 dB) 

AOF= 
AOF? 
AOF*  

AOF? PCB AOF=x,yy.yy 
(see Description 
of Arguments for 
details) 

Attenuation ATT= PCB 5 bytes, 
numerical 

Command or Query. 
Valid attenuation level, in dB, at 0.25-dB step size as factory 
default.  
Example: ATT=12.25 
Note: The attenuation range is limited to a maximum of 24 dB. 

ATT=  
ATT?  
ATT*  

ATT? ALL ATT=xx.xx 
(see Description 
of Arguments for 
details) 

AUX Input 
Enable 

AUX= N/A 1 byte,  
value of 0, 1 

Query only. 
Enables AUX input for SSPA mute 
<0001V1/AUX? 
Where: x is 0 (AUX Mute disabled) 
                   1 (AUX Mute enabled) 

AUX=  
AUX?  
AUX*  

AUX? SSPA AUX=x 
(see Description 
of Arguments for 
details) 

Bypass SSPA BYP= PCB 1 byte 
value of 0, 1 or 
2 

Command or Query 
Syntax: 
Command: BYP=a where:  
          a =  0 (No SSPA is bypassed) 

       1 (SSPA #1 is bypassed) 
        2 (SSPA #2 is bypassed) 

• Command bypasses the SSPA specified by argument. 
• Command works only in RED=0 mode.  

Query: BYP?  
• Query returns the number of the SSPA that is currently 

bypassed or offline. 
• Query works in any RED mode. 

BYP= 
BYP?  
BYP* (received ok 
but in the wrong 
RED mode) 
 

BYP? PCB BYP=a 
(see Description 
of Arguments for 
details) 

Clear All 
Stored Alarms 

CAA= ALL None Command only 
Instructs the slave to clear all Stored Events. 
This command takes no arguments. 

CAA=  
 

N/A 
 

N/A N/A 
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Parameter 
Type 

Command 
(Instruction 
Code and 
qualifier) 

Command 
Valid for 
PCB or 
SSPA 

Arguments 
for 

Command or 
Response to 

Query 

Description of Arguments 
(Note that all arguments are ASCII numeric codes – 

i.e., ASCII codes between 48 and 57) 

Response to 
Command 
(Target to 
Controller) 

Query 
(Instruction 
Code and 
qualifier) 

Query 
Valid for 
PCB or 
SSPA 

Response to 
Query 

(Target to 
Controller) 

Concise 
Alarm Status 

N/A N/A 11 bytes 
numerical with 
commas 
 

Query only. 
Used to Query the Alarm status of the unit, response is comma 
delimited. 
Example: CMS=a,b,c,d,e,f,g’cr’’lf’ where: 

a thru k = 0 or 1, 0 = OK 1 = FT 
a = +24V Power Supply  
b = +5V Power Supply 
c = SSPA1 
d = SSPA2 
e = reserved 
f = SW1 Absent FLT 
g = SW2 Absent FLT 

N/A CAS? 
 
 

ALL  
(Check 
SSPA 
manual for 
arguments 
returned 
from SSPA) 
 

CAS=x….x  
(see Description 
of Arguments for 
details) 

Concise 
Configuration 
Status 

N/A N/A 24 bytes 
numerical 

Query only. 
Used to query the summarized version of RCS. 
Example: CCS=aa.aa,b,c,d,e,f,g,x‘cr’’lf’ where:  

aa.aa = attenuation in dB 
b = RF power amplifier state 
c = mute state 
d = redundancy/phase combine mode 
e,f,g,x = SSPAs fault status (g is reserved (X)) 

N/A CCS? SSPA 
(per MBT 
manual) 

CCS=x….x  
(see Description 
of Arguments for 
details) 

Circuit 
Identification 

CID= PCB 24 bytes, 
alphanumeric 

Command or Query 
Used to identify or name the unit or station. First line is limited to 
24 characters. Second line is also limited to 24 characters. No 
carriage return between first line and second line. 

CID=  
CID? 

CID? ALL CID=x…x 
(see Description 
of Arguments for 
details) 

Concise 
Maintenance 
Status 

N/A N/A 23 bytes 
numerical 
 

Query only. 
Used to Query the Maintenance status of the unit in concise 
format. Response is comma delimited. 
Example: CMS=aaa.a,bbb.b,ccc.c,ddd.d’cr’’lf’ where: 

aaa.a = +24V Power Supply 
bbb.b = +5V Power Supply 
ccc.c = reserved (XXX.X)  
ddd.d = reserved (XXX.X) 

N/A CMS? 
 
 

ALL  
(Check 
SSPA 
manual for 
arguments 
returned 
from SSPA) 

CMS=x….x  
(see Description 
of Arguments for 
details) 

Concise 
Utility Status 

N/A N/A 11 bytes 
alphanumeric 
 

Query only. 
Used to Query the Maintenance status of the unit, response is 
comma delimited. 
Example: CUS=aaaa,bbbb’cr’’lf’ where: 

aaaa = Remote Unit Address 
bbbb = Remote Baud Rate 

N/A CUS? 
 
 

ALL  
(Check 
SSPA 
manual for 
arguments 
returned 
from SSPA) 

CUS=x….x  
(see Description 
of Arguments for 
details) 
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Parameter 
Type 

Command 
(Instruction 
Code and 
qualifier) 

Command 
Valid for 
PCB or 
SSPA 

Arguments 
for 

Command or 
Response to 

Query 

Description of Arguments 
(Note that all arguments are ASCII numeric codes – 

i.e., ASCII codes between 48 and 57) 

Response to 
Command 
(Target to 
Controller) 

Query 
(Instruction 
Code and 
qualifier) 

Query 
Valid for 
PCB or 
SSPA 

Response to 
Query 

(Target to 
Controller) 

Set RTC(Real-
Time-Clock) 
Date 

DAT= ALL 6 bytes, 
numerical 

Command or Query. 
A command in the form mmddyy, where; dd = day of the month, 
between 01 and 31, mm = month of the year, between 01 and 12 
and yy = year, between 00 and 99 (2000 to 2099) 
Example: DAT=042503 would be April 24, 2003 

DAT=  
DAT?  
DAT*  

DAT? 
 

ALL DAT=xx 
(see Description 
of Arguments for 
details) 

Retreive 
Firmware 
Number 

N/A N/A  Query only 
Gets the Firmware Number of the unit. 
Bulk = FW/XXXXX 
M&C = FW/XXXXX 
FPGA = FW/XXXXX 
Example: FRW=FW12001’cr’’lf’ 

N/A FRW? ALL FRW=FWxxxxx 

Retrieve next 
5 unread 
Stored Alarms 

N/A N/A 145 bytes Query only 
The unit returns the oldest 5 Stored Events which have not yet 
been read over the remote control.  
Reply format: Sub-body{CR}Sub-body{CR}Sub-
body{CR}Sub-body{CR}Sub-body, where Sub-body= 
YYYYYYYYYY ZZ mmddyy hhmmss, where: 
YYYYYYYYYY being the fault description. 
ZZ being the alarm type. 

FT = Fault 
OK = Clear 
IF = Information 

If there are no new events, the unit will reply with LNA* 

N/A LNA? SSPA LNA=YY..ss 
(see Description 
of Arguments for 
details) 

Mute State MUT= PCB 1 byte, 
value of 0,1 

Command or Query. 
Mute the SSPAs, where: 
0 = Disabled, 
1 = Enabled 
2 = Inhibit asserted (Query only) 
Example: MUT=1 

MUT=  
MUT?  
MUT*  

MUT? ALL MUT=x 
(see Description 
of Arguments for 
details) 
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Parameter 
Type 

Command 
(Instruction 
Code and 
qualifier) 

Command 
Valid for 
PCB or 
SSPA 

Arguments 
for 

Command or 
Response to 

Query 

Description of Arguments 
(Note that all arguments are ASCII numeric codes – 

i.e., ASCII codes between 48 and 57) 

Response to 
Command 
(Target to 
Controller) 

Query 
(Instruction 
Code and 
qualifier) 

Query 
Valid for 
PCB or 
SSPA 

Response to 
Query 

(Target to 
Controller) 

Retrieve 
Alarm Status 

N/A N/A 53 bytes 
alphanumeric  
 

Query only. 
Used to Query the Alarm status of the unit. 
Example:  RAS=’cr’ 

P24VT=OK’cr’ 
P5VLT=OK’cr’ 
SSPA1=OK’cr’ 
SSPA2=OK’cr’ 
XXXXX=OK’cr’ 
SW1FT=OK’cr’ 
SW2FT=OK’’cr’’lf’ 

Note: XXXXX = reserved 

N/A RAS? 
 
 

ALL  
(Check 
SSPA 
manual for 
arguments 
returned 
from SSPA) 

RAS=x….x  
(see Description 
of Arguments for 
details) 

Retrieve 
Configuration 
Status 

N/A N/A 33 bytes 
alphanumeric  
 

Query only. 
Used to Query the configuration status. 
Example:  RCS=’cr’ 

ATT=12.75’cr’ 
AMP=1’cr’ 
MUT=1’cr’ 
PCM=1,0’cr’ 
FLT=0,0,X’cr’’lf’  where:  
ATT= attenuation in dB 
AMP= RF power amplifier state, 0=OFF, 1=ON 
MUT=RF mute state, 0=unmuted, 1=muted 
PCM=Redundancy/Phase Combined mode,  
          0 = off 
          1 = 1:1 phase combine 
          2 = 1:2 phase combine (future) 
          3 = reserved 
          4 = reserved 
FLT=X,Y,Z -> SSPAs fault state 
          X = SSPA#1 (1=faulted, 0=unfaulted) 
          Y = SSPA#2 (1=faulted, 0=unfaulted) 
          Z = reserved (X) 

N/A RCS? 
 
 

SSPA 
(per MBT 
manual) 

RCS=x….x  
(see Description 
of Arguments for 
details) 

Redundancy 
/Phase 
Combine 
Mode 

RED= PCB 1 byte, 
value of 0, 
1,2,3 

Command or Query 
Set the redundancy/phase combine mode. 

0 = Off 
1 = 1:1 Phase combined 
2 = reserved 
3 = reserved 
4 = reserved 

RED=  
RED?  

RED? PCB RED=x 
(see Description 
of Arguments for 
details) 
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Parameter 
Type 

Command 
(Instruction 
Code and 
qualifier) 

Command 
Valid for 
PCB or 
SSPA 

Arguments 
for 

Command or 
Response to 

Query 

Description of Arguments 
(Note that all arguments are ASCII numeric codes – 

i.e., ASCII codes between 48 and 57) 

Response to 
Command 
(Target to 
Controller) 

Query 
(Instruction 
Code and 
qualifier) 

Query 
Valid for 
PCB or 
SSPA 

Response to 
Query 

(Target to 
Controller) 

Retrieve 
Equipment 
Type 

N/A N/A 20 bytes, 
alphanumeric 

Query only. 
The unit returns a string indicating the Model Number and the 
value of internal software revision installed. 
Example: Phase –Combine Ver. 1.1.16I 

N/A RET? 
 
 

ALL RET=x….x  
(see Description 
of Arguments for 
details) 

Retrieve 
Maintenance 
Status 

N/A N/A 47 bytes,  
alphanumeric 
 

Query only. 
Used to Query the maintenance status of the unit. 

P24VT=024.1’cr’ 
P05VT=015.2’cr’ 
XXXXX=XXX.X’cr’ 
XXXXX=XXX.X’cr’’lf’ 

Note: XXXXX = reserved 

N/A RMS? 
 
 

ALL  
(Check 
SSPA 
manual for 
arguments 
returned 
from SSPA) 

RMS=x….x  
(see Description 
of Arguments for 
details) 

Serial Number N/A PCB 9 bytes,  
numerical 
000000000 to 
999999999 

Query only. 
Used to Query the units 9 digit serial number. 
Slave returns its S/N, in the form xxxxxxxxx. 
Example: RSN=000000165 

N/A RSN? 
 
 

ALL RSN=xxxxxxxxx  
(see Description 
of Arguments for 
details) 

Retrieve 
Utility Status 

N/A N/A 17 bytes  
alphanumeric 
 

Query only. 
Used to Query the utility status of the unit 
Example: RUS=’cr’ 

ADR=0001’cr’ 
BDR=9600’cr’’lf’ 

N/A RUS? 
 
 

ALL  
(Check 
SSPA 
manual for 
arguments 
returned 
from SSPA) 

RUS=x….x  
(see Description 
of Arguments for 
details) 

Remote Baud 
Rate 

SBR= PCB 4 bytes, 
 

Command or Query. 
Set remote baud rate as follows: 
9600 = 9600 baud 
19K2 = 19200 baud 

SBR=  
SBR?  

SBR? 
 

PCB SBR=xx 
(see Description 
of Arguments for 
details) 

Summary 
Fault Status 

N/A N/A 1 byte, 
value of 0,1 
 

Query only. 
Used to Query the status of the Summary Fault Relay. 
Example: SFS=0 where:   

0 = OK 
1 = FT 

N/A SFS? 
 

SSPA SFS=x  
(see Description 
of Arguments for 
details) 

Remote 
Address  

SPA= PCB 4 byte, 
numerical 

Command or Query. 
Set Physical Address-between 0001 to 9999. 
Resolution 0001 
Example: SPA=0412 

SPA=  
SPA?  

SPA? 
 

PCB SPA=x 
(see Description 
of Arguments for 
details) 
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Parameter 
Type 

Command 
(Instruction 
Code and 
qualifier) 

Command 
Valid for 
PCB or 
SSPA 

Arguments 
for 

Command or 
Response to 

Query 

Description of Arguments 
(Note that all arguments are ASCII numeric codes – 

i.e., ASCII codes between 48 and 57) 

Response to 
Command 
(Target to 
Controller) 

Query 
(Instruction 
Code and 
qualifier) 

Query 
Valid for 
PCB or 
SSPA 

Response to 
Query 

(Target to 
Controller) 

Set RTC Time TIM= ALL 6 bytes, 
numerical 

Command or Query. 
A command in the form hhmmss, indicating the time from 
midnight, where hh = hours, between 00 and 23; mm = minutes, 
between 00 and 59, and ss = seconds, between 00 and 59 
Example: TIM=231259 would be 23 hours, 12 minutes and 59 
seconds past midnight. 

TIM =  
TIM?  
TIM *  

TIM? 
 

ALL TIM=xx 
(see Description 
of Arguments for 
details) 

Retrieve 
Number of 
unread 
Stored Alarms 

N/A N/A 2 bytes, 
numerical 

Query only. 
Returns the number of Stored Events which remain unread, in 
the form xx.  
Example reply: TNA=18 

N/A TNA? SSPA TNA=xx  
(see Description 
of Arguments for 
details) 

 



 

METRIC CONVERSIONS 
 

Units of Length 
 

Unit Centimeter Inch Foot Yard Mile Meter Kilometer Millimeter 

1 centimeter — 0.3937 0.03281 0.01094 6.214 x 10-6 0.01 — — 

1 inch 2.540 — 0.08333 0.2778 1.578 x 10-5 0.254 — 25.4 

1 foot 30.480 12.0 — 0.3333 1.893 x 10-4 0.3048 — — 

1 yard 91.44 36.0 3.0 — 5.679 x 10-4 0.9144 — — 

1 meter 100.0 39.37 3.281 1.094 6.214 x 10-4 — — — 

1 mile 1.609 x 105 6.336 x 104 5.280 x 103 1.760 x 103 — 1.609 x 103 1.609 — 

1 mm — 0.03937 — — — — — — 

1 kilometer — — — — 0.621 — — — 

 
 

Temperature Conversions 
 

 
 
 

 
 

Units of Weight 
 

Unit Gram Ounce 
Avoirdupois 

Ounce 
Troy 

Pound 
Avoirdupois 

Pound 
Troy Kilogram 

1 gram — 0.03527 0.03215 0.002205 0.002679 0.001 

1 oz. avoir. 28.35 — 0.9115 0.0625 0.07595 0.02835 

1 oz. troy 31.10 1.097 — 0.06857 0.08333 0.03110 

1 lb. avoir. 453.6 16.0 14.58 — 1.215 0.4536 

1 lb. Troy 373.2 13.17 12.0 0.8229 — 0.3732 

1 kilogram 1.0 x 103 35.27 32.15 2.205 2.679 — 

 

Temperature ° Fahrenheit ° Centigrade 

Water freezes 32 0 

Water boils 212 100 

Absolute 0 -459.69 -273.16 

Formulas 

° C = (F - 32) * 0.555 

° F = (C * 1.8) + 32 
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