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Part Number Description

SNAP-B3000-MODBUS Analog/Digital Modbus Slave Brain 
Description
With the SNAP-B3000-Modbus brain, you can use state-of-

the-art Opto 22 industrial I/O hardware with your existing Modbus-
compatible controller. The SNAP-B3000-Modbus is one of Opto 22’s
high-performance brains designed to remotely control a mix of both
analog and digital I/O modules using the SNAP B-series I/O
mounting racks. With SNAP B Series racks and any combination of
compatible analog and digital SNAP I/O® modules, this brain
provides a powerful and sophisticated I/O handling system. The on-
board intelligence of the SNAP-B3000-Modbus offers many
distributed control functions. 

The SNAP-B3000-MODBUS works with any Modbus master
device. The SNAP-B3000-Modbus brain communicates to its master
controller via RS-485 using the Modbus slave protocol in both ASCII
and RTU modes. Serial communication from 300 baud to 115,200
baud is supported. 

SNAP-B3000-Modbus functions include the following:
• Digital: Input latching, counting (16-bit), and on/off

status
• Analog: Thermocouple linearization (16-bit fixed

point for linearized values)
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Description (Continued)
SNAP-B3000-Modbus System Architecture
The SNAP-B3000-Modbus is connected to a SNAP B-series I/O rack, which can hold either 8, 12, or 16 SNAP modules. 
NOTE: Only one data link is required.

Specifications
Power Requirements 5.0–5.2 VDC at 1.0A max.

Operating Temperature 0 to 70 °C, 95% humidity, non-condensing

CPU 16-bit Intel 80C196 I/O processor

Communications Interface RS-485/422, 2- or 4-wire, twisted pair(s), with shield

Data Rates 300, 600, 1200, 2400, 4800, 9600, 19200, 38400, 
57600, 76800, and 115200 baud

Range: (Multidrop Mode) Up to 3,000 feet total length or 32 stations maximum 
without repeaters

Counter\Frequency Measurement Maximum Rate: 20 kHz
Minimum Pulse Width: 10 msec
16 bit

LED Indicators RUN (Power On), RCV (Receive), and XMT (Transmit)

Options: Jumper Selectable Address, Communication baud rate, RTU/ASCII
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	SNAP-B3000-Modbus System Architecture

	The SNAP-B3000-Modbus is connected to a SNAP B-series I/O rack, which can hold either 8, 12, or 1...
	NOTE: Only one data link is required.
	Description
	With the SNAP-B3000-Modbus brain, you can use state-of- the-art Opto 22 industrial I/O hardware w...
	The SNAP-B3000-MODBUS works with any Modbus master device. The SNAP-B3000-Modbus brain communicat...
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	Communication Jumpers/Wiring
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	Communication Jumpers/Wiring (Continued)

	Specifications
	Communication Jumpers/Wiring (Continued)

	Specifications
	Baud/Address Jumpers, LED Descriptions
	Modbus Commands
	All SNAP digital and analog I/O modules are supported using the Modbus commands listed in the tab...
	01
	02
	03
	04
	05
	06
	0F
	10
	Exception Errors


	The following table shows exception errors that may be returned.
	1
	2
	3
	4
	6



	SNAP-B3000-Modbus I/O Mapping
	The largest SNAP B Series I/O rack can contain a maximum of 16 modules. As shown below, the first...
	Since each digital module contains four points, up to 32 digital I/O points can be installed in t...
	Analog input modules contain two points, but analog output modules can have either one or two poi...

	SNAP-B3000-Modbus I/O Mapping (Continued)
	The table below shows the possible uses for all points on the relay rack. Coils and Inputs are bi...
	Note that you address the same point using different sets of 32 numbers for different purposes.
	For example, suppose you have a digital module in position 0 with four points of I/O.
	Or suppose you have a digital input module in position 1 with four points of I/O.

	SNAP-B3000-Modbus I/O Configuration
	Tables of Configuration Types, Values, Scaling
	These tables show the values for Holding Registers 33–48 in the Mapping Information table on the ...
	Analog points also show the scaling used for the I/O type and the default for this type. Scaling ...
	256
	100
	384
	180
	128
	80
	1
	131
	83
	1000
	x
	128
	80
	1
	163
	A3
	1000
	x
	128
	80
	1
	133
	85
	1000
	x
	128
	80
	1
	165
	A5
	1000
	x
	128
	80
	1
	135
	87
	1000
	x
	128
	80
	1
	167
	A7
	1000
	x
	128
	80
	1
	168
	A8
	1000
	x
	0
	0
	1
	4
	4
	100
	x
	0
	0
	1
	5
	5
	10
	x
	8
	8
	10
	19
	13
	10
	68
	44
	100
	66
	42
	100
	x
	0
	0
	1
	67
	43
	1000
	9
	9
	100
	x
	24
	18
	10
	32
	20
	10
	33
	21
	10
	31
	1F
	10
	30
	1E
	10
	17
	11
	10
	23
	17
	10
	18
	12
	10
	0
	0
	1
	10
	A
	10
	x
	0
	0
	1
	11
	B
	1000
	12
	C
	1000
	x
	0
	0
	1
	64
	40
	1000
	x



	SNAP-B3000-Modbus I/O Configuration (Continued)
	Tables of Configuration Types, Values, and Scaling (Continued)
	0
	0
	1
	85
	55
	1000
	x
	0
	0
	1
	69
	45
	1
	x
	0
	0
	1
	70
	46
	100
	x
	0
	0
	1
	71
	47
	1000
	x


	Brain Assembly
	Dimensions—SNAP-B3000-Modbus Brain
	Communication Jumper Descriptions
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Table 3. LED Descriptions
	RCV
	XMT
	RUN

	Table 1: Baud Rate Jumpers
	Table 2: Address Table
	SNAP-B3000-Modbus Brain
	Mapping Information
	1–32
	33–64
	65–96
	97–128
	129–160
	1–32
	33–64
	65–96
	1–32
	33–64
	1–32
	33–48
	65
	Steps for Using SNAP-B3000-MODBUS
	1. Configure the modules by writing the appropriate module configuration codes to Holding Registe...


	Module Position (See page�8)
	Module Part Numbers (See page�10)
	Holding Registers (See page�9)
	Holding Register Data (See page�10)
	Module Data
	Signal Type
	Digital or Analog Modules
	0
	Digital Input
	33
	256
	1
	Digital Output
	34
	384
	2
	SNAP-AOA-23
	35
	128
	Raw Counts
	4 to 20 mA
	3
	SNAP-AOA-23
	36
	131
	(1000) x (mA signal)
	4 to 20 mA
	4
	SNAP-AICTD
	37
	4
	(100) x (Degrees C)
	ICTD Sensor
	5
	Digital Output
	38
	384
	6
	Digital Output
	39
	384
	7
	Digital Input
	40
	256
	Analog Modules only
	8
	SNAP-AOV-27
	41
	128
	Raw counts
	-10 to +10 VDC
	9
	SNAP-AOV-27
	42
	167
	(1000) x (voltage signal)
	-10 to +10 VDC
	10
	SNAP-AITM
	43
	5
	(10) x (Degrees C)
	Type J Thermocouple
	11
	SNAP-AITM
	44
	8
	(10) x (Degrees C)
	Type K Thermocouple
	12
	SNAP-AITM
	45
	19
	(10) x (Degrees C)
	Type E Thermocouple
	13
	SNAP-AITM
	46
	68
	(1000) x (mV signal)
	-75 to +75 mV
	14
	SNAP-AITM
	47
	66
	(1000) x (mV signal)
	-150 to +150 mV
	15
	SNAP-AIV
	48
	11
	(1000) x (V signal)
	-5 TO +5 VDC
	2. Store the module configuration to flash by writing the value 1 to Holding Register 65 (decimal).
	3. Cycle power to the brain so that it will boot up with the values stored to flash.
	4. Read the module configuration values from Holding Registers 33 through 48 (decimal) to confirm...


	To install the brain onto a B Series rack:
	1. Turn off power to the rack assembly.
	2. Align the brain connector with the mating connector on the mounting rack.
	3. Seat the brain onto the connector.
	4. Use the integral hold-down screw to secure the brain in position.
	5. DO NOT OVERTIGHTEN!

	To remove the brain from a B Series rack:
	1. Turn off power to the rack assembly.
	2. Loosen the brain’s integral hold-down screw.
	3. Pull up on the brain to remove it.

	Top View: SNAP-B3000-Modbus




