Modbus communication and data format

June 19, 2010
This document provides DBPM TCP/IP Modbus communication and register map for simple client applications.
** Not completed yet full register map.
DBPM IP information:


IP address : 192.168.70.1


GW
: 192.168.70.168
/* for my testing */


Subnet mask: 255.255.255.0
Setting Trigger source:

Modbus function code 0x06: write single register 

Data format: 8-bit

Modbus address: 8


Data: 
0: soft single trigger mode


1:External 10 Hz trigger mode


2: Internal 10 Hz trigger mode
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Description:


Soft single trigger use for ADC raw data measurement and raw data copy to DDR-2 this trigger send by user demand.

If you send command to BPM you can see serial console for writing command, if can’t see any response from serial console it maybe address or communication problem. 
Send Soft trigger:
Modbus function code 0x05: write single coil

Data format: 1-bit

Modbus address: 1

Data:

1: send soft trigger


0: none
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Description:


This soft trigger available only Trigger source mode soft single trigger.

DDR-2 reading offset address select:

Modbus function code 0x06: write single register 

Data format: Unsigned 16-bit

Modbus address: 52

Data: 0200 ~ FFF

Description:

Original Modbus reading address range is limited 64 Kwords, so extend higher then 64 K words increase DDR-2 offset address. 

How to:

DDR-2 address = MPMC BASE ADDRESS + (Modbus_holding_address_52 * 0x10000 + Modbus_holding_address_51)
For example in the DDR-2 the ADC raw data address is MPMC_BASE+0x02000000, so you select offset address is 0x0200:0000. 

Modbus address assigned two of registers (address 52 and 51), you select high word offset address for moving to high address range.

ADC RAW data

Modbus function code 0x04: read multiple input register 
Data format: signed 16-bit 

Address:  data
0: CH A

1: CH B

2: CH C

3: CH D

4: CH A 

:
:

:
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Description:


Before reading ADC raw data select soft trigger mode and send soft trigger demand for new adc data measurement.

ADC raw data: DDR-2
0x2200:0000 ~ 0x22FF:FFFF
Slow data
Modbus function code 0x3 : read holding register 
Data format : 32-bit
A,B,C,D   
FIX_32_31
+/- 1.0

X,Y

UFIX_32_0

SUM

FIX_32_28
+/-1.0
Calculation of the A,B,C,D,X,Y and SUM values;


Modbus communication is 16-bit(WORD) unit for the 32-bit data format conversion it need two words read.

32bit_reg_A = Modbus_addr_101 * 0x10000 + Modbus_addr_100 
32bit_reg_B = Modbus_addr_103 * 0x10000 + Modbus_addr_102 

32bit_reg_C = Modbus_addr_105 * 0x10000 + Modbus_addr_104 
32bit_reg_D = Modbus_addr_107 * 0x10000 + Modbus_addr_106 

A =  32bit_reg_A/ 2147483648.
B =  32bit_reg_B/ 2147483648.
C =  32bit_reg_C/ 2147483648.
 D =  32bit_reg_D/ 2147483648.
X[nm] = Modbus_addr_109 * 0x10000 + Modbus_addr_108
Y[nm] = Modbus_addr_111 * 0x10000 + Modbus_addr_110 
32bit_reg_SUM = Modbus_addr_113 * 0x10000 + Modbus_addr_112 
SUM =  32bit_reg_SUM/ 268435456.
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Slow data hex data values (starting address 100)
PE43703 Attenuator control
Modbus function code: write single register 0x06

Data format: 8-bit
Hex value = 4 * dB;
dB max is 31.75
Mbus address 16:
Attenuator 1,2,3,4
AFE first stage four attenuator ( four attenuators control signals connected parallel)

Mbus address 17:
Attenuator 5

Channel A 2nd attenuator control

Mbus address 18:
Attenuator 6

Channel B 2nd attenuator control

Mbus address 19:
Attenuator 7

Channel C 2nd attenuator control

Mbus address 20:
Attenuator 8

Channel D 2nd attenuator control

Mbus address 21:
Attenuator 9

Pilot tone RF output attenuator control

Communication Test
Serial Number:

Modbus function code 0x03: Reading holding register

Data format: Unsigned 16-bit

Modbus address: 0

Description:


DBPM Serial number: default value 12345
Software version:

Modbus function code 0x03: Reading holding register

Data format: Unsigned 16-bit

Modbus address: 1

Description:


DBPM software version: default value 100
Location:

Modbus function code 0x03: Reading holding register

Data format: Unsigned 16-bit

Modbus address: 2

Description:


DBPM Location where is BOOSTER(0) or SR(1)
10Hz trigger count:

Modbus function code 0x03: Reading holding register

Data format: Unsigned 16-bit

Modbus address: 5

Description:


Increment count values when trigger mode Internal or External trigger mode.
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