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1 Introduction  

Communication between a host computer and a PT2000 is accomplished by the transfer of 

formatted communication blocks over a communication medium.  All communication is 

accomplished serially at a BAUD rate of 9600 BAUD, 8 bits, 1 stop bit, with no parity.  The 

communication mediums to be supported by the PT2000 are: 

1. RS-485 Multi-drop network 

A host computer can communicate with up to 32 PT2000s over a common cable and can 

be located as far as 4000 feet from a PT2000.  

2. RS-232  

By using the optional RS-232 port, a host computer can be directly connected to a 

PT2000 through its standard serial port.  The RS232 port can also be connected to 

external translator hardware that will allow connection to dedicated networks such as an 

Ethernet or the Internet.  

3. Cermetek CH1799 MODEM 

This optional 33.6K BAUD “socket” MODEM plugs into a socket on the PT2000 and 

allows communication with a host computer over a standard telephone line (POTS). 

4. PT MODEM 

This optional external 33.6K BAUD MODEM, manufactured by PT Industries, allows a 

PT2000 to communicate with a host computer over a standard telephone line (POTS).  

The PT MODEM requires the optional RS232 circuitry to be installed on the PT2000. 

5. Microhard MHX-900 RF-MODEMS 

This optional RF-MODEM allows a PT2000 to communicate with a host computer using 

900MHZ spread spectrum technology.  In buildings, a PT2000 can be located several 

hundred feet from the host computer.  With direct line of sight, the PT2000 can be 

located as far as 40 kilometers from the host.  The MHX-900 requires the optional RS232 

circuitry to be installed on the PT2000. 

The content and format of the communication blocks sent from and received at a PT2000 are 

the same for all communication mediums. The differences in protocol between the different 

communication mediums are related to establishing connections, dealing with data collisions 

and minor timing differences. 

This document describes the portions of the communication protocol that are common to all 

communication mediums, followed by the particulars for the specific mediums. The 

remaining sections provide a reference for all of the commands, responses, and associated 

PT2000 EEPROM contents. 

2 Communication Protocol 

Communication between a PT2000 and a host computer is accomplished by transferring 

formatted communication blocks.  By issuing commands and receiving responses, a host 

computer can monitor and control the operation of a PT2000.  The communication protocol 

used requires that all communication blocks be acknowledge by the recipient.  When the 

PT2000 receives a block without error, it will respond with the requested data, in the form of 

a communication block (implicit acknowledge), or an ACK response block as dictated by the 

specific command (see the command summary in section 3.1).  When the host computer 

receives a block from a PT2000 without error, it should respond by transmitting an ACK 

block.    
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The PT2000 operates in 2 basic communication states, “connected” and “disconnected”.   

While in the connected state, the PT2000 assumes that data can be sent to and received from a 

host computer, such as a direct RS232 or RS485 serial connection or a MODEM connection 

with the carrier detect signal active.   

In the “disconnected” state, the PT2000 must first connect to a host computer before 

communication can occur. In the event that a condition occurs that may require operator 

attention, a PT2000 will attempt to contact a host computer by dialing a programmed 

telephone number with its modem.  Once the MODEM carrier is detected, the PT2000 will 

enter the “connected” state.  The host computer can than query the PT2000 to discover the 

problem or the reason for the connection. 

The RS485 and RS232 communication mediums operate continuously in the “connected” 

state, all other communication mediums operate in both the “connected” and “disconnected” 

states. 

2.1 Communication Block Format 

All data transmitted between a PT2000 and host computer, regardless of the communication 

medium, is in the form of communication blocks.  Each block is organized as a sequence of 8 

bit bytes, beginning with a “Beginning Of Frame” character (BOF_HOST: 0xC0 for blocks 

sent by the host; BOF_PT: 0xC1 for blocks sent by a PT2000) and ending with 2-byte cyclic 

redundancy check (CRC) followed by an “End Of Frame” character (EOF: 0xC2).  The CRC 

can be generated using the algorithm documented in Appendix A.  It is generated using all 

bytes of a communication block following the BOF but preceding the CRC field. 

A special “Control Escape” character (CE: 0x7D) is used to prevent control characters 

(BOF_HOST, BOF_PT, EOF, or CE) from being transmitted as part of a block.  In the event 

that a block or CRC contain a control character, the character will get sent as a 2-byte 

sequence of the CE character followed by the original byte with bit 5 toggled (e.g. 0xC0 

would get sent as 0x7D followed by 0xE0). 

NOTE: the CRC is calculated on the block prior to being expanded with CE characters. 

 

2.1.1 Blocks sent to a PT2000 (Commands) 

All blocks sent to a PT2000 must begin with a BOF_HOST (0xC0) character and end with an 

EOF (0xC2) character.  All BOF_HOST, BOF_PT, EOF, and CE control characters contained 

within the block or CRC will get transmitted as a CE (0x7D) character followed by the 

original character (ch) with bit 5 toggled (e.g. ch XOR 0x20). 

NOTE: the BOF_HOST, BOF_PT, CRC, and EOF are integral parts of all transmitted blocks 

and are not shown in the breakdown of each block in sections 3 and 4. 
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Format of blocks sent to a PT2000 

 BOF_HOST S/N CMD Command Parameters CRC EOF 

Bytes 1 4 1 0-32 2 1 

 

BOF_HOST = 0xC0 

S/N = the 4 byte serial number of the PT2000 (LSB gets sent first) 

CMD = indicates the command 

Command Parameters = parameters required by the specific command (See section 3 for a 

breakdown of all possible commands. 

CRC = 2-byte Cyclic Redundancy Check, least significant byte is sent first (See appendix A) 

EOF = 0xC2 
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2.1.2 Blocks sent by a PT2000 (responses) 

 

 

Format of blocks sent by a PT2000 

 BOF_PT S/N RSP Response Data CRC EOF 

Bytes 1 4 1 0-256 2 1 

 

BOF_PT = 0xC1 

S/N = the 4 byte serial number of the PT2000 

RSP = indicates the type of response 

Response Data = response data (See section 4 for a breakdown of all possible responses) 

CRC = 2-byte Cyclic Redundancy Check, least significant byte is sent first (See appendix A) 

EOF = 0xC2 
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2.2 PT2000 Communication Rules 

 

1. A PT2000 will ignore all characters between communication blocks. 

2. Transmitted blocks may be preceded with multiple BOFs. 

3. A PT2000 will stop transmitting a block to the host if a collision is detected (only 

applicable if RS485 communication medium). 

4. A PT2000 will stop transmitting a block to the host if a character is received from the 

host.  

5. Blocks received at a PT2000 with a matching S/N, a valid CMD byte, valid command 

parameters and a valid CRC are processed then responded to with an ACK response 

block or other appropriate response block as dictated by the specific command (see the 

command summary in section 4).  If the communication medium is RS485, all other 

blocks (BOF_HOST or BOF_PT followed by 0 or more bytes and an EOF) will be 

ignored.  

6. The host should ignore all received characters between blocks from the PT2000. 

7. A Host can send a command at anytime to the PT2000.  However, if the communication 

medium is RS485, the command should be preceded by 3 BOFs (0xC0). 
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3 Commands 

Commands are communication blocks sent from a host computer to a PT2000.  Each 

command, encapsulated between BOF_HOST and EOF control characters, contains the serial 

number of a specific PT2000, a command byte, command parameters, and a 2-byte CRC.  If 

the serial number does not match the PT2000 serial number or the CRC, command, or 

command parameters are not valid, the block will be ignored, otherwise the PT2000 will 

process the command and respond with an ACK block or a response block requested by the 

specific command. 

NOTE: When “numeric” data in a command, including the serial number and CRC, consists 

of multiple bytes, the least significant byte is always sent first. 
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3.1 Command Summary 

The following table summarizes all possible commands that can be issued to the PT2000 and 

the type of response that the PT2000 will return: 

 

Command Summary 

Command Command Description PT2000 Response PT2000 Response Description 

0x00 ACK N/A No response  

0x01 NAK  Re-transmits last block 

0x02 Read Configuration 0x02 Configuration 

0x03 Write Configuration 0x00 ACK 

0x04 Read Status Flags 0x04 Status Flags 

0x05 Begin User Data Update 0x00 ACK 

0x06 End User Data Update 0x00 ACK 

0x07 Read User Data CRC 0x10 User Data CRC 

0x08 Write User Data 0x00 ACK  

0x09 Read User data 0x08 User Data 

0x0a Read date and time 0x09 Date and Time 

0x0b Write Date and Time 0x00 ACK 

0x0c Write Process Configuration 0x00 ACK 

0x0d Begin Processing History 0x00 ACK 

0x0e Read Processed History 0x0c Process History results 

0x0f Start History Dump 0x00 ACK 

0x10 Read Next History 0x0e History Records 

0x11 Read Input Counters 0x0f Input Counters 

0x12 Adjust Meter 0x00 ACK 

0x13 Calibrate clock 0x00 ACK 

0x14 Re-Program Flash 0x00 ACK 

 



 11 

3.2 ACK 

An ACK block is sent to a PT2000 when a properly formatted block has been received at the 

host computer.  A host computer should not transmit an ACK block in response to an ACK 

block from a PT2000.  

 

ACK 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x00 

 

 

3.3 NAK 

Currently the NAK block is ignored by a PT2000. 

 

NAK 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x01 
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3.4 Read Configuration 

This command is used to determine the firmware revision, current configuration, and jumper 

settings of a PT2000. 

 

Read Configuration 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 Serial Number 

4 4 1 0x02 
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3.5 Write Configuration 

This command allows a host computer to configure the operation of a PT2000 as required. 

 

Write Configuration 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 Serial Number 

4 4 1 0x03 

5 5 1 ADC reading matching 0 input threshold, 0-255 

should be 60 to operate similar to a PT109 

(0 = 0V, 255 = 5V3%) 

6 6 1 ADC reading matching 1 input threshold, 0-255 

should be 101 to operate similar to a PT109 

(0 = 0V, 255 = 5V3%) 

7 7 1 ADC reading matching open input threshold, 0-255 

should be 143 to operate similar to a PT109 

(0 = 0V, 255 = 5V3%) 

8 8 1 Number of minutes between history database updates 

valid values are 1, 5, 15, or 60 

9 9 1 Automatic daylight savings clock adjust enabled flag 

0 = don’t automatically adjust for daylight savings 

1 = automatically adjust for daylight savings 

10 14 5 Date and time to start daylight savings (all 0 if we are to use the 

first Sunday in April) 

15 19 5 Date and time to stop daylight savings (all 0 if we are to use the 

last Sunday in October) 

20 36 17 Null terminated host phone number – used to establish 

communication with the host in the event that the current 

operating state is the “disconnected” state and the PT2000 has a 

problem that the host should know about. 
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3.6 Read Status Flags 

This command is used to obtain the status of a PT2000.  In an RS485 multi-drop network, the 

host computer will send this command with the serial number set to the “broadcast” address 

(0xFFFFFFFF).  This will cause all PT2000s that are connected to respond.  If a collision is 

detected while a PT2000 is sending its response, the colliding PT2000s will delay a random 

“back-off” delay then retransmit.  The host computer will also use the “broadcast” address to 

discover the serial number of a PT2000 that has just connected to the host through an optional 

MODEM.   

 

Read Status Flags 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 Serial Number 

4 4 1 0x04 
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3.7  Begin User Data Update 

This command must be issued before writes to the user data area are allowed.  Until this 

command is issued, all “Write User Data” commands are acknowledged but are not processed 

by the PT2000.  See the “Write User Data” command below. 

 

Begin User Data Update 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x05 

 

 

3.8 End User Data Update 

This command must be issued after the user data has been modified with the “Write User 

Data” command.  It will initiate a backgound process to copy the user data to a reserved 

location in eeprom.  It may take as long as 5 seconds to complete the copy process.  The CRC 

returned by the “Read User Data CRC” function will not be correct until this background 

copy is complete.  This copy of the user data is used in the event of an unexpected loss of 

power while copying or updating the user data. 

 

End User Data Update 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x06 
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3.9 User Data CRC  

This command will cause the PT2000 to return the current 16-bit CRC of the entire user data 

area.  Because of the length of time required to calculate the CRC of the 4096 byte user data 

area (about 1 second), this command only returns the last calculated CRC.  The CRC is 

calculated while the user data is being copied following an “End User Data Update” 

command.  This command will return invalid data if currently updating the user data or while 

the user data is being copied.   Wait for the status to indicate that the PT2000 is not updating 

or copying the user data, before sending this command. 

 

User Data CRC 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x07 

 

 

3.10 Write User Data 

This command allows the PT2000 user data to be modified.   

The user data contains the information required to process the accumulated history and the 

information required to operate the optional “Remote Display”.   

To modify the user data, the host must first enable writes to the user data by issuing the 

“Begin User Data Update” command.  Following this command, the host can issue 1 or 

several “Write User Data” commands, as required.  Once all of the desired changes have been 

made, the “End User Data Update” command must be issued.  Although, writes to the user 

data will take immediate effect, if the “End User Data Update” command is not issued, the 

next time the PT2000 is reset, the user data will get restored to its pre-updated state. 

In the event that this command is issued prior to the “Begin User Data Update” command, the 

command will be acknowledged but no writes to the user data or temporary locations will 

occur.   

 

Write User Data 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x08 

5 6 2 User Data address (0x0000 – 0x0FFF) 

7 38 1-32 Bytes to write (1 - 32) 
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3.11 Read User Data 

This command can be used to read the data from the PT2000 user data area.   

 

Read User Data 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x09 

5 6 2 User data address (0x0000 – 0x0FFF) 

7 7 1 Number of bytes to read (0=256 bytes) 

 

 

3.12 Read Time 

This command is used to read the current time at a PT2000. 

 

Read Time 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x0a 
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3.13 Set Time 

This command is used to set the time at a PT2000. 

 

Set Time 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x0b 

5 5 1 Seconds after the minute – 60 

6 7 2 Minutes after midnight - 1440 

8 9 2 Days since 1/1/2000 
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3.14 Write Process Configuration 

This command is used to configure the automatic processing of the history.  Processing of the 

history data allows a utility company to obtain the required billing information without 

downloading the entire history buffer, which could contain as many as 11504 records (253088 

bytes).  Due to the length of time required to process the history (up to 10 minutes), the 

processing is done as a background task at the PT2000.  This process can be started 

automatically at 3am on a programmed day of month (1st through the 28th) or manually at 

anytime. 

The command includes an index into the User Data area that contains the configuration 

information needed to properly process the history buffer.  The configuration information 

must be in a defined format as documented following the “Process History” command. 

Processing will begin at midnight preceding the programmed day of month or at the specified 

date and time.  To disable automatic processing, set the day of month to 0 and the all bytes of 

the process time to zeros. 

 

Write Process Configuration 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x0c 

5 6 2 User Data Offset  

This value is an offset into the user data area.  

It references the data required to process the 

history buffer.  The data must be held in a 

defined format. (see “Process History User 

Data Format” following the “Process History” 

command below) 

7 7 1 Automatic processing day of month 

0-28, 0 to disable 

8 12 5 Time to automatically begin processing the 

history buffer.  (all zeros if disabled). 
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3.15 Process History 

This command will begin processing the history data. 

The command includes an index into the User Data area that contains the configuration 

information needed to properly process the history buffer.  The configuration information. 

 

Process History 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x0d 

5 9 5 Earliest Date and Time (exclusive) 

Specify a date and time to immediately begin 

processing the history. 

History records with a timestamp before or at 

this time will not be included in the results. 

10 14 5 Latest Date and Time (inclusive) 

Specify a date and time to immediately begin 

processing the history. 

History records with a timestamp after this 

time will not be included in the results. 

15 16 2 User Data Offset  

This value is an offset into the user data area.  

It references the data required to process the 

history buffer.  The data must be held in a 

defined format. (see “Process History User 

Data Format” below) 
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Process History User Data Format 

Start Byte End Byte Bytes Description 

0 1 2 Channel 0, Period 0 – minutes after midnight - 1440 

(0 if disabled) 

2 3 2 Channel 0, Period 1 

4 5 2 Channel 0, Period 2 

6 7 2 Channel 0, Period 3 

8 8 1 Channel 0, Demand Period 

0,15,30, or 60 minutes 

 

0 = demand disabled 

15FIXED: 15 

30F5: 30 

30FIXED: 30 

60F15: 60 

60F30: 60 

9 9 1 Channel 0, Demand Interval 

0,5,15,30, or 60 minutes, must be less than or the same as 

the Demand Period, above. 

 

0 = demand disabled 

15FIXED: 15 

30F5: 5 

30FIXED: 30 
60F15: 15 

60F30: 30 

10 19 10 Channel 1 data 

20 29 10 Channel 2 data 

30 39 10 Channel 3 data 

40 49 10 Channel 4 data 

50 59 10 Channel 5 data 

60 69 10 Channel 6 data 

70 79 10 Channel 7 data 
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3.16 Return History Results 

This command is used to read the results from the last “Process History” command.  This 

command will be ignored if the processing of the history data has not yet completed.  The 

“Read Status Flags” command can be used to check if the processing is complete. 

 

Return History Results 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x0e 
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3.17 Begin History Dump 

This command is used to initiate a dump of the input channel history buffer.  The history 

dump is completed when the response to the “Dump Next History” command returns a 

communication block that does not contain any history records.  This command can be issued 

at anytime to restart the history dump.  Dumping of the history starts with the most recent 

record, followed earlier records. 

 

Begin History Dump 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x0f 

 

 

3.18 Dump Next History 

This command is issued to dump the next block of history records from the history buffer.  If 

no more records are available, a block will be returned indicating 0 records in the block.  

 

Dump Next History 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x10 
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3.19 Read Input Counters 

This command can be used to read the current ADC reading and state of all inputs, there 

current counts, and there current meter readings. 

 

Read Input Counters 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x11 
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3.20 Adjust Meter 

This command is used to adjust the meter for an input channel.  The command will always be 

acknowledged but will only adjust the wheel if the PT2000 Service Jumper (JP1) is installed.  

The value specified will be added to the current meter.  Overflows are ignored, allowing the 

meter to be adjusted to any desired value (e.g. 0xffffffff will subtract 1 from the current meter 

reading)  

 

Adjust Meter 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x12 

5 5 1 Channel (0x00 – 0x07) 

6 9 4 Value to add to the current meter. 

0 to 0xffffffff are allowed 
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3.21 Calibrate Clock 

The PT2000 real time clock can be calibrated by issuing this command.  It allows the clock 

speed to be increased by up to 126ppm or decreased by up to 63ppm.  This corresponds to the 

clock being 5.5 minutes/month too slow to 2.75 minutes/month too fast.   

 

Calibrate Clock 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x13 

5 6 2 Clock chip calibrate byte 

76543210 

|||    | correction value: if too slow, each 

|||    | count represents a 4 ppm correction, 

|||    | if too fast, each count represents  

|||    | a 2 ppm correction. 

|||     

||| slow/fast bit (1=clock is too slow) 

|| 

|| Frequency test bit (set to 0) 

| 

| Output state (set to 0) 
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3.22 Re-program Flash 

This command allows the operating firmware of a PT2000 to be changed by a host computer. 

 

Re-program Flash 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x14 

5 5 1 Command: 

0 = write flash 

1 = reset processor 

5 6 2 Flash address (0x0000 – 0x1FFF) 

7 38 1-32 Bytes to write (1 - 32) 
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4 Responses 

The details of all possible communication blocks, sent from a PT2000 to the host computer, 

are described in the following tables.   

A PT2000 will only transmit a block in response to a command from the host computer.  If 

the host computer sends a command with the serial number set to the “broadcast” address 

(0xFFFFFFFF), all attached PT2000s will respond, retransmitting if required due to collisions 

from other PT2000s communicating at the same time. 

Each response contains a byte indicating what type of information the response contains. 

NOTE: When “numeric” data in a response consists of multiple bytes, the least significant 

byte is sent first. 
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4.1 Response Summary 

The following table contains a list of all possible blocks transmitted by the PT2000.  

Following the table are the details of each of the blocks. 

 

Response Summary 

Command Description Comments 

0x00 ACK  

0x01 NAK Only used to indicate that the specified operation could 

not be performed due to the current operating state (e.g. 

you can’t start processing the history if its currently being 

processed) 

0x02 Configuration  

0x03 Status Flags  

0x04 User Data  

0x05 User Data CRC  

0x06 Date and Time  

0x07 Processed History  

0x08 History Records  

0x09 Input Counters  
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4.2 ACK 

An ACK block is sent to the host when a properly formatted command is received with a 

matching serial number, a valid command byte and a valid CRC.  Only commands that do not 

request data are acknowledged with the ACK block (see the command summary in section 

3.1).  For commands that request data, the response block is treated as an implicit 

acknowledgment that the block was received without error. 

 

ACK Block 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x00 

 

 

4.3 NAK 

The NAK block is only sent by a PT2000 in the event that a command cannot be executed at 

the time the command was received, i.e. you cannot make changes to the user data while the 

history is being processed or you cannot adjust a meter when the service jumper is not 

installed. 

 

NAK Block 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x01 
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4.4 Configuration 

Returns the current configuration and jumper settings of a PT2000.  

 

Configuration 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 Serial Number 

4 4 1 0x02 

5 5 1 ADC reading matching 0 input threshold 

6 6 1 ADC reading matching 1 input threshold 

7 7 1 ADC reading matching open input threshold 

8 8 1 Number of minutes between history database updates 

valid values are 1, 5, 15, or 60 

9 9 1 Automatic daylight savings adjust enabled 

0 = disabled 

1 = enabled 

10 14 5 Daylight savings start time 

all 0 if first Sunday in April to be used 

15 19 5 Daylight savings stop time 

all 0 if last Sunday in October to be used 

20 36 17 Null terminated host phone number – used to establish 

communication with the host in the event that the current 

operating state is the “disconnected” state and the PT2000 has a 

problem that the host should know about. 

37 38 2 Automatic History Processing userdata address 

The configuration must be saved to this userdata address before 

the history begins processing. 

39 39 1 Automatic History Processing day of month 

History will automatically begin processing at midnight at the 

start of the specified day of month.  0 if disabled 

40 44 5 Automatic History Processing date and time 

History will automatically begin processing at the specified date 

and time.  Set to all zeros if disabled. 
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4.5 Status 

Returns the service request and status flags. 

 

Status 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x03 

5 5 1 Service Request flags 

 

Bit #: 
76543210 

 ||||||| RTC Lost 

 |||||||   Real time clock was invalid 

 |||||||   and needs to be re-programmed. 

 |||||| RTC Error 

 ||||||   Error reading or writing to  

 ||||||   the clock chip 

 ||||| EEPROM Error 

 |||||   Error reading or writing to the 

 |||||   EEPROM 

 |||| unregulated input voltage low 

 ||||   If power is from a battery, this 

 ||||   flag indicates that the battery 

 ||||   is low and needs to be replaced. 

 ||| Input shorted or opened 

 |||   This flag indicates that at least 

 |||   one input is below the programmed 

 |||   “0” threshold or above the  

 |||   programmed “OPEN” threshold. 

 || Reset 

 ||   Indicates that the PT2000 was  

 ||   reset since the last read of the 

 ||   status 

 | Watchdog reset 

 |   Indicates that a watchdog reset 

 |   occurred at the PT2000  

6 6 1 Status flags 

 

Bit #: 
76543210 

   ||||| Service Jumper installed 

   |||| Processing History 

   ||| Updating User Data 

   || Copying User Data 

   | Downloading History 
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4.6 User Data 

Returns the requested data from the user data area. 

 

User Data 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x04 

5 6 2 User data address (0x0000 – 0x0FFF) 

7 7 1 Number of bytes to follow 

0=256 

8 263 1-256 User data  

 

 

4.7 User Data CRC 

Returns the CRC of the user data area.  The user data CRC can be used by the host computer 

to determine if the user data has been modified by another computer.  If the CRC does not 

match the CRC returned the last time the host computer modified the user data, the host 

computer can download and save the new user data.   

 

User Data CRC 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x05 

5 6 2 User Data CRC 
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4.8 Date and Time 

Returns the current date and time. 

 

Date and Time 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x06 

5 5 1 Seconds since the last minute – 60  

(-60 to –1) 

6 7 2 Minutes since midnight – 1440  

(-1440 to –1)  

8 9 2 Days since January 1, 2000 

(0 to 65535) 
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4.9 Processed History 

Returns the results of the last “Process History” command.  It may take 20 seconds or more to 

process the history. 

 

Processed History 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x07 

5 6 2 User Data Offset 

7 11 5 Starting Date and Time 

12 16 5 Ending Date and Time 

17 20 4 Channel 0 counts during Period 0  

21 24 4 Channel 0 counts during Period 1 

25 28 4 Channel 0 counts during Period 2 

29 32 4 Channel 0 counts during Period 3 

33 36 4 Channel 0 counts during Period 4 

37 38 2 Channel 0 Peak Demand count 

39 43 5 Channel 0 Peak Demand Time 

(seconds since 1/1/2000) 

44 47 4 Channel 0 Meter reading at End 

Date and Time 

48 78 31 Channel 1 data 

79 109 31 Channel 2 data 

110 140 31 Channel 3 data 

141 171 31 Channel 4 data 

172 202 31 Channel 5 data 

203 233 31 Channel 6 data 

234 264 31 Channel 7 data 
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4.10 History Records 

Returns a block with 0 or more history records.  The newest history records are returned first.  

The “Database index” reflects the number of history records (not communication blocks) that 

have been sent and acknowledged since the “Dump History” command was received.  

 

History Records 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x08 

5 6 2 Number of history records sent and acknowledged since the last “Dump 

History” command was received  

7 7 1 Record Flags 

These flags are used while processing the history and can be ignored. 

8 12 5 Date and Time the record was added to the database 

13 14 2 Channel 0 count 

15 16 2 Channel 1 count 

17 18 2 Channel 2 count 

19 20 2 Channel 3 count 

21 22 2 Channel 4 count 

23 24 2 Channel 5 count 

25 26 2 Channel 6 count 

27 28 2 Channel 7 count 

29 50 22 Next history record 
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4.11 Input Counters 

Returns the current ADC reading, count, and meter reading of all input channels. 

 

Input Counters 

Start Byte End Byte Bytes Description 

0 3 4 PT2000 serial number 

4 4 1 0x09 

5 5 1 Channel 0 - Current ADC reading 

6 6 1 Channel 0 – Input state 

0 = 0 

1 = 1 

2 = shorted 

3 = opened 

7 8 2 Channel 0 - Current count  

9 12 4 Channel 0 – Meter 

13 20 8 Channel 1 data 

21 28 8 Channel 2 data 

29 36 8 Channel 3 data 

37 44 8 Channel 4 data 

45 52 8 Channel 5 data 

52 59 8 Channel 6 data 

60 67 8 Channel 7 data 
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5 Communication Mediums 

5.1 RS485 

RS485 is the only communication medium that allows a host computer to communicate with 

more than 1 PT2000 at the same time.  By using an RS485 connection, up to 32 daisy chained 

PT2000s can be monitored and controlled by one host computer.  The half-duplex, 9600 

BAUD, 1 stop bit, no parity, RS485 multi-drop connection allows the host computer to be 

located as far as 4000 feet from the furthest PT2000.   

To allow a host computer to “discover” the serial numbers of all attached PT2000s, a 

broadcast serial number has been made available.  When the host sends a command with the 

serial number set to the broadcast serial number (0xFFFFFFFF), all attached PT2000s will 

respond.  If more than one PT2000 communicate at the same time, a data collision will occur.  

RS485 is the only communication medium that needs to deal with data collisions.  As such, 

the following protocol is unique to the RS485 medium. 

Before transmitting any response to the host computer, a PT2000 will delay a fixed time 

period.  If another PT2000 begins transmit wait for the RS485 buss to become “idle” for a 

period of time.  As explained in the following paragraph, this “idle” time is varied to facilitate 

collision recovery. 

When a PT2000 receives and processes a command with the broadcast address, it will set its 

idle timer randomly to 1 of 32 times from 2 ms to 51.6 ms, in 1.6 ms increments.  When the 

RS485 buss has been idle the programmed “idle” time, the PT2000 will begin transmitting its 

response.  While transmitting the response, the PT2000 continuously monitors the buss for 

collisions. If a collision occurs, each colliding PT2000 will set their response delay timer 

randomly to 1 of the 32 possible idle times (2ms to 51.6ms).  All PT2000s that have not yet 

transmitted their response will wait their programmed idle time, and then transmit their 

response.  This, transmit-collide-adjust_timer, sequence continues until all PT2000s have 

responded.  

  

5.2 RS232 

By using the optional RS-232 port, a host computer can be directly connected to a PT2000 

through its standard serial port.  The RS232 port can also be connected to external translator 

hardware that will allow connection to dedicated networks such as an Ethernet or the Internet. 

5.3 CH1799 Socket MODEM 

5.4 External PT MODEM 

5.5 Microhard MHX-900 RF MODEM 
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6 Appendix A  Calculating the CRC 

The CRC of a communication block is calculated on all bytes following the BOF and 

preceding the CRC and following the initial BOF.   

NOTE: The CRC is calculated on the block before any characters are expanded with the CE 

(control escape) character. 

The CRC can be calculated by the following ‘C’ function: 

unsigned short int getcrc(unsigned char *pblk, int blklen) 

{ 

 unsigned short int crc; 

 int i; 

 unsigned char c; 

  

 For (crc=0; blklen; blklen--, pblk++) 

{ 

  c = *pblk; 

 

for (i=0; i<8; i++) 

   { 

   If ((crc^c) & 0x0001) 

    { 

    crc>>=1; 

    crc^=0x8408; 

    } 

   else 

    { 

    crc>>=1; 

    } 

 

   c>>=1; 

   } 

 } 

 return (crc); 

} 

 

or faster: 

 

unsigned short int getcrc(unsigned char *pblk, int blklen) 

{ 

 unsigned short int crc; 

 int i; 

 unsigned char c; 

  

 For (crc=0; blklen; blklen--, pblk++) 

{ 

  c = *pblk; 

  crc = ((crc<<8)+(crc>>8)) ^ c; 

  crc = crc ^ ((crc&0xff)>>4); 

  crc = crc ^ (crc<<12)^((crc&0xff)<<5); 

 } 

 return crc; 

} 
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