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<SPD4000/SPD8000 Series User’s Manual> is a user’s manual for “SNMP Function-Based Embedded Network Device SPD” compiled by our company. We shall do our best to ensure information involved in the manual reliable and accurate.

However partial or all content in the manual could be invalid due to reasons such as upgrading of product or software, and our company shall bear no responsibility for all results caused thereof. Please to take care of changes of the version so as to make renewal in time.

In order to acquire latest information, please always to take care of the website of our company.

Should you have any questions on the manual or in fields of description of performance of “SPD series” device and application of software, please to contact with the dealer or directly with our company and we’ll provide you service wholeheartedly.

Contact Method:
Macro Union (Changzhou) Network Devices Co., Ltd.
Address:  Building 3, No.323, West Laodong Road, Changzhou City, Jiangsu Province, P.R.China
Tel:  800-8281-970 or 0519-86892126

Fax:  0519-86892386

E-mail:  info@macrounion.com

HTTP://www.macrounion.com

( Safety Warning
1.  Your “SPD4000 / SPD8000” series device should be put in a safe place. In order for normal operation of the product, you should take care of waterproof and invasion of other harmful substance against the product.

Before you install “SPD4000 / SPD8000”, please to read the user’s manual completely.
In case trouble occurs, it should have professional to make repair otherwise no warranty is granted.
Please do not open the product or make repair by yourself otherwise no warranty is granted.
Please do not put the product in a wet environment. The operation environment should have a relative humidity from 10% to 90%.
Please to put the product in a shielded place where the operation temperature could be from -10ºC to +50ºC.
Please do not put the product under direct sunlight or other thermal source as its casing and electronic components could be damaged under such an environment.
2.  Windows® XP, Windows NT® and 2000 are registered trademarks of Microsoft. Those trademarks, registered trademarks or service trademarks of other companies referred in the manual all belong to their original owners. It is strongly recommended that user should adopt all legal software. 

3.  Damages of the product caused by lightning or thunder stroke, electric surge or improper voltage are not covered by the warranty.
◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆
※  About the User’s Manual
1.  The user’s manual contains materials in relation to “SPD4000 / SPD8000” series device in which it mainly describes setup procedures of main data, user’s interface, configuration of network data etc. thus to make you set up and apply SPD4000 / SPD8000 series product conveniently.

2.  Components
( SPD4000 / SPD8000 series device (1 set)
( Installation CD of software (1 piece)
(《SPD4000 / SPD8000 Series User’s Manual》(1 copy)
3.  Minimum Requirement of the System
( Computer with Pentium 3 processor of 1G or up, compatible with IBM PC

( Resolution of monitor no less than 800×600 (1024×768 is recommended), number of color no less than 256

( One ROM CD Drive
( RAM of 512M upward
( 100MB hard disk available for system documents, utilities of SPD4000 / SPD8000 and control wares, TCP/IP protocol is involved in network configuration of the operating system (according to your system configuration, Windows CD may be required in installation).

( Win2000 Professional , Win2000 Server or Windows XP Professional are software installed in server terminal.
( Windows® 98 Edition 2, Windows® Me, Windows® 2000, Windows NT® 4.0 or Windows XP (with Browser 6.0 and upward) are software used in WEB mode devices and site supervision management in customer terminal.
◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆
※  Points of Installation for Attention

( Pictures or screen frame given in the manual may be something different from what you see in your system however procedures are still suitable.
( When install and set up SPD4000 / SPD8000 series device, please to provide a PC or laptop with network card (prepare double-twisted network wire or direct network wire one each).
( In course of installing, Windows CD may be required due to different systems.
( You can also find <SPD4000 / SPD8000 User’s Manual> in the CD of software, and your system may also require installation of Acrobat Reader as well as Chinese font library of Acrobat. In addition please to have <SPD4000 / SPD8000 User’s Manual> available.

◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆◆
※  Other Points for Attention

When the manual is compiling, it adopts the style from top to bottom, i.e. from general description to all detailed parts, and one set of user’s manual is divided some consecutive chapters then user can read as his discretion according to actual requirement.
The manual is subject to alter without additional notification.
The explanation right of the user’s manual belongs to Canada Macro Union (Changzhou) Network Equipment Co., Ltd.
List of Model Selection of Product
	Model
	SPD-4000
	SPD-8000

	Size
	19” / 1U or Desktop Type
	19” / 1U 

	Analogue Value Input
	4 channels
	8 channels

	Switch Value Input
	4 channels
	8 channels

	Relay Output
	4 channels
	8 channels

	Display
	2X20 LCD
	2X20 LCD

	Network Interface
	10 BaseT full-duplex
	10 BaseT full-duplex

	Serial Port
	RS232/485 (transparent channel)
	RS232/485 (transparent channel)

	Console Port
	RS232
	RS232

	Power Supply of Sensor
	+12V
	+12V

	Joint motion
	Supported
	Supported

	Communication Protocol
	ModBus/TCP, SNMP, UDP reporting
	ModBus/TCP, SNMP, UDP reporting

	Management
	WEB, Telnet, Console
	WEB, Telnet, Console

	Power Supply
	220VAC / -48V,+24V,+12V
	220VAC / -48V,+24V,+12V


The installation dimension is standard 19”, 1U, metal casing on the standard frame.

Selection of analogue value transducer:  please to select transducer with output index of DC 0V-5V. In case transducer with 0-20mA or 4-20mA is used, please to connect 250Ω / 1% precision resistor in parallel.
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Chapter 1
Brief Introduction
SPD4000/8000 series intelligent machine room monitoring device (referred as SPD thereinafter) is a universal network device based on SNMP protocol, which is researched and developed for data collection at various kinds of site and environmental / power motive monitor. By means of network technique, user can use the third party NMS network management software which specially supports the SNMP protocol to monitor environmental and power application condition in the machine room. SPD-4000/8000 supports joint motion internally and the condition of joint motion of all sensors can be automatically triggered without participation of the upper computer.

SPD-4000/8000 series protocol support includes WEB, SNMP, ModBus/TCP, telnet and special software etc.
SPD-4000/8000 has a transparent channel of serial port for network connection, which can be set as RS232 or RS485 interface. All intelligent equipments such as air conditioner, UPS in the machine room can send monitoring data via SPD-4000/8000 transparently to the monitoring platform in the monitoring center

Characteristics of SPD-4000/8000 are as follows:
10M network interface supporting setup of ports of CONSOLE

1 transparent channel of serial port for network
4-8 channels of relay output with maximum current of 5A each channel
After switching on, ON/OFF setup status of all relays before power failure can be automatically recovered
4-8 channels of signal inputs of analogue value sensor and 4-6 channels of signal input of switch value sensor with dry contacts
Joint motion ON/OFF conditions of relay can be set up
Upper/lower alarm limit of analogue sensor can be set up
Password-protected, it cannot be controlled by unauthorized user
24 hours historical records and 3 SNMP Trap directions of alarm addresses
Embedded web server without configuration and operation of special computer software
Internal real time clock with holding of power failure time
Timing function for compile the plan of power supply of timing switch device
LCD can display network data, time and current values of sensors
Embedding technique supports browse in web style
The whole machine has high reliability and strong anti-interference ability
High voltage resisting and flame-retarded materials are used
180-265V wide voltage input with anti-lightning and surge-free protection
Chapter 2   Set-Up of Working Data
IP addresses and working style of SPD-4000/8000 for all SPD-4000/8000 devices can be set up by local RS232 Console port or by remote logging of Ethernet port.
Notes:

1.  Before applying SPD-4000/8000 device, it should acquire the sole IP address can remote setup and normal work be carried out.

2.  SPD-4000/8000 can be powered on again at least 10 seconds after occurrence of power failure, as fast power on/off could cause permanent damage against SPD devices.

Default IP Address
When leaving the factory, IP address of SPD4000/8000 is set as 0.0.0.0, which means IP address can be automatically acquired via DHCP.
In case there is DHCP server in the network, when SPD device starts, it can automatically acquire IP address, subnet mask and gateway address from the server. In case there is no DHCP server and SPD device is set as allowing automatic acquirement of IP address, then SPD can give error indication (see LED indications in Chapter 3) and can allocate itself randomly an IP address of Class C.

Note:
In case IP address of SPD-4000/8000 is set up manually, then when starting SPD-4000/8000, it does not broadcast the request packet of DHCP.

Setup of IP Address
IP address of SPD can be set up from the serial port manually or from the network port.
IP address is set up from the network port

Connect SPD with the network HUB or the computer, power on and ensure that network wires are connected correctly. The LINK indication lamps of SPD and HUB light, the IP address of SPD can be set up by means of three orders on the computer.

1)  Key in the following order on UNIX master computer or under DOS prompt of Windows system:

arp -s 192.168.0.123 XX-XX-XX-XX-XX-XX

XX-XX-XX-XX-XX-XX is MAC address of SPD-4000/8000 (each SPD device has the label with MAC address on eye-catching place); 192.168.0.123 is IP address which shall be given to SPD-4000/8000.
Note:  the above order shall be effective only when Windows system has another MAC and corresponding address of IP except one of itself in ARP list, otherwise error message is given. In this case you can PING any computer in the network. ARP list can be viewed by arp –a.
2)  Key in telnet 192.168.0.123 1, and error message is given quickly. You can ignore it.

3)  Key in telnet 192.168.0.123 9999, in which port no. 9999 is one specially used for remote management by SPD-4000/8000. Telnet window shall display setup menu and working data can then set up separately on the menu.

Note:  IP address set by arp is temporary unless you log in SPD-4000/8000 from 9999, set up and save new IP address. The temporary address shall be invalid after powering of SPD.

IP address is set up by special software

Two kinds of setup software are provided for user’s convenience to set up IP address and working data, in which dntest.exe does not need to install and can be run directly. The company shall continuously upgrade management and monitor software of SPD-4000/8000, please to take care of the website of our company.
IP address is set up from the serial port of Console

SPD-4000/8000 has a local RS232 port which can be used to set up, to view data of SPD-4000/8000 and to alter switch status. RS232 port is a RJ11 interface and adopts special cable setup. The communication protocol is 9600,n,8,1 without flow control. The super terminal setup is recommended.

Note:  DB9/F cross-linked cable is needed and provided setup cable is recommended.
In case the sole IP is setup, user can make remote logging management and control via Telnet or WEB page.

The Console port can output one record of device every 10 seconds including time, value of sensor and status of switch.

(Only one of network function from both Console port and serial port can be used, which can be set up for the device on the setup menu of telnet).

Setup of Other Data

Data required for operation of SPD-4000/8000 can be set up via serial port, telnet or web page.

1.  Setup Style of Telnet

Input “telnet 192.168.0.123 9999” under DOS prompt, in which 192.168.0.123 is IP address of DN.
Alternatively, input “telnet 192.168.0.123 9999" in the RUN menu of Windows, be aware that there is a space between 123 and 9999. 

2.  Setup Style of Web Page
SPD with IP address already set up can be also set via web page. Open the browser and input IP address of SPD on the address field, such as 192.168.0.123, you can see the setup page. Click the button of “connecting SPD server”, the new page appears and you can set up according to hints item by item.

Note:  setup styles of telnet, local Console port and web page can be protected by password. In case password is set, you can only enter the setup menu by inputting correct password.

In case the password is forgotten, you can operate as follows:

Switch off power supply of SPD-4000/8000

Adopt special setup cable to connect local Console port and serial port of computer
Switch on super terminal and set it as 9600, n, 8, 1, no flow control
Confirm the Caps Lock is not enabled on the keyboard and press down x button
Switch on power supply of SPD-4000/8000

When entering into the setup interface, you can alter the password and keep it well.

Note:  for the sake of safe work of devices, please to switch off all output wires of SPD before operating.

You can use the webpage management, input IP address of SPD at the browser, the user’s name is: empty, and the password is that you have set up. It is recommended to use Microsoft’s IE and lower its safety class and to allow running of javascript. For SPD-4000/8000 with different addresses, you are pleased to use different IE windows. After set data are saved, first please to close IE window then reopen a window to access.

[image: image3.png]‘Ruthentication Required

o Enter usermame and password for hitp://192.168.0.215

User Name: | adrmin

Password,





After imputing IP address, it prompts to input user’s name and password. If the password is set up, fill the password and submit. In case no password is set up, you can submit directly.

When inputs are correct, the WELCOME page appears and you can find information such as no. of software version, hardware MAC and version etc.
Setup of Network Data

Set up IP address, subnet mask, gateway and DHCP data of SPD. Only effective IP address can be used. In case you use illegal IP address, SPD shall fail to operate. In case you cannot confirm if IP address is correct, please to contact with network administrator.

In case you use DHCP style to acquire IP address, you should ensure that there is DCHP server in the network, and SPD shall intend to contact DHCP server to acquire IP address for 5 times. In case no way to contact, SPD shall allocate itself an IP address of Class B randomly: 169.254.x.x with the subnet mask 255.255.0.0.
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Setup of Server

To set up logging password of SPD. After the password is set up, it should provide the password in WEB style or to log in telnet. Please to remember the password and refer to the style mentioned on Page 8 to fetch the password in case it is forgotten.
SNMP data can set up the name of team and sending IP address of Trap. The most 3 addresses can be set up. The version of SNMP is V1.0 and MIB file can be referred to from accompanied CD or ask for on request.

The address of NTP server refers to the server to provide the standard time in the network. Normally it acquires the time from GPS or Beidou Satellite and provide time service by NTP/SNTP. With NTP server, the accuracy of time can be guaranteed even manual time-setting is not used.

[image: image5.png]&

Network Setup

iMonitor Setup

Realtime Parameters:
time Data

Change Time
Reboot iMoritor

Save&Reboot
Factory Default

Server Settings

Password Setup

Password

Retype Password

SNMP Setting
SNMP Read Community.

SNMP Write Community.
SNMP Trap add 1
SNMP Trap add 2

SNMP Trap add 3

public

public

0.0.0.0

0.0.0.0

0.0.0.0

NTP Settings
NTP Server IP Add:

192. 168,

-0.251]





Setup of SPD Data

To set up name of SPD to facilitate identification of different devices. The name can be as long as 16 English alphabets.

The buzzer can be set as ON or OFF. If the buzzer is OFF, you cannot hear the reminding sound of the buzzer in case warning conditions occur.

The output name of the switch value is the output name of the relay. Set names can help to remember different channels. 
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Setup of Warning
To set up detailed data and warning conditions of input of analogue value sensor and switch value sensor.

Value 0V of the analogue value sensor means the actual value represented by 0V output of the sensor. Value 5V of the analogue value sensor means the actual value represented by 5V output of the sensor. The range between these two values is from 0 to 65535. The upper/lower limits of warning should be within 0V and 5V. For example the measuring range of one temperature sensor is 0-50°C, and output voltage is 0-5V, then the value corresponding to 0V is 0 while the value corresponding to 5V is 50. The lower limit of warning can be set as 10 while the upper limit of warning can be set as 45.

The switch value requires normal output state of the relay. In case abnormal state is detected, it is the warning state. For example one infrared sensor has the normal output state of normal closing. When it detects people leaves, the output state is normal opening. When SPD-4000/8000 detects opening state, it then sends out warning information,

One important function of SPD-4000/8000 is the joint motion, and outputs of 8 relays can be all set as the condition of joint motion. Upper/lower limits warning conditions of 8 analogue relays can all trigger joint motion of relays and warning conditions generated by 8 switch values can also trigger joint motion of relays. Each relay can set up different trigger conditions and these conditions can be contradicted each other, however they have preferential classes as follows:

Lower limit of warning of analogue value < upper limit of warning of analogue value < warning of switch value
Analogue value sensor 1 < analogue value sensor 2 < … < analogue value sensor 8 < switch value sensor 1 < switch value sensor 2 < … < switch value sensor 
When in actual use, it should carefully plan the condition of joint motion so as to avoid joint motion against all expectations.

When output of the analogue sensor reaches upper/lower limit, it does not trigger warning at once. Only it should reach upper/lower limit continuously for 1-5 minutes, can warnings state is confirmed and joint motion is triggered. The objective is to prevent output of relay to be at critical state to trigger warning repeatedly.

In case the switch value state changes, it shall trigger warning motion immediately.
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Real-Time Data
You can check currently actual values and warnings states of all relays, and output states of relays are displayed together. The web page cannot be automatically renewed. When recheck is needed, you can click the menu again.
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Control of Output

The output state of relay can be altered at real time. Please to take care that only electric appliance controlled by the relay and joint motion conditions of the relay are clearly understand, can then you make control. When under the condition of joint motion, if the switch state is changed and SPD-4000/8000 detects that conditions of joint motion are met, joint motion shall be carried out again.
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Historical Data
SPD-4000/8000 can keep historical record for 12 hours and record once every 5 minutes. Historical data can be displayed on the web page or obtained from ModBus/TCP protocol. Historical records are not permanently remained. Restart SPD-4000/8000 after occurrence of power failure, historical record shall de recorded again.
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Setup of Time

Time is very important to be used as record order of historical data, especially for several sets of SPD-4000/8000 which are used to monitor one machine room or factory. SPD-4000/8000 has built-in real time clock, which can keep running even after occurrence of power failure, however it should set the initial time after devices are installed. In case there is the time server in the network, it is recommended to take the time of the time server as the standard time. IP address of the time server can be set up on the setup webpage of the server.
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Recover Ex-Works Setup

After recovering ex-works data, all data are set zero except network data. The name of SPD-4000/8000 is set as: SPD.

Save Setup Data

Data after altered shall be permanently saved in case the data saving setup menu is used. After saving the system shall be restarted. When starting, states of all relays shall not be changed.
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Data Menu

After logging in via Telnet and pres RETURN button you can see information and menu as follows:

*** Machine Room Monitoring Device SPD  SPD-8000 ***

Serial Number  7106941  MAC address  0003B9711B1D

Software version V1.0.0.0 (081226) SPD8000

Press Enter for Setup Mode

*** Basic Data
IP address:  192.168.0.220, no gateway is set up and subnet mask is default
Trap1: 000.000.000.000; Trap 2: 000.000.000.000; Trap 3: 000.000.000.000

NTP: 192.168.000.251

Current time of device:  2009/01/05 10:53:59 [7]

*** Data of Device
Buzzer: ON
Name of Device: SPD

Serial Port: Console port
Setup Menu:
0  Setup of Network Data
1  Setup of Device Data
3  Setup of Time
7  Recover Ex-Works Data
8  Quit without Saving
9  Save and Quit                

Please to select?

0  Setup of Server
When selecting 0, it can set up data of DN server such as IP address, subnet mask, gateway etc. Take care that IP address in the local network should be sole. The setup of subnet mask adopts the bit of the mask 0 of the actual binary system to define, such as 255.255.255.0 is set as 8. In case it is set as 0, corresponding subnet mask shall be adopted automatically according to the type of IP address. Details can refer to the corresponding list in Appendix.

Telnet Password
The password protection is provided for remote log-in port 9999 and WEB page. The password has the longest 4 bits. When the password is set, Telnet shall first give the prompt to enter the password. Take care that no password is needed when using setup of serial port.

Trap IP

The most 3 SNMP Trap can be set up to warn the setup address of the receiving master computer

NTP Server IP

It cans et up IP address of the time server, and SPD-4000/8000 can obtain standard time from the time server. It is recommended to use the time server of the network to synchronize time of all devices in the network.

1  Setup of Device Data
Buzzer (0 = ON, 1 = OFF): ?

Humming sounds to indicate warning or pre-warning event. In case the event lasts it shall sound once every 5 minutes.
Long humming — indicates event occurs, humming for about 1.5 second.
Each time when SPD-4000/8000 is started coldly or hotly it sounds for about 0.5 second without limit of switch state of the buzzer.
Name of Device:  16 English alphabets can be inputted
COM port (1 = transparent channel; 0 = Console)  (0): it can be set as the working mode of COM port.
After selecting transparent channel, it can set up Baud Rate of the serial port and the interface mode.
Baud Rate
Effective Baud Rates are: 300, 600, 1200, 2400, 4800, 9600 (default), 19200, 38400, 57600 and 115200. When input is wrong, DN shall give hint.
Setup of Interface Mode is shown in the Table below.
Interface Mode
Definition of Interface Type, Bit Length, Parity Bit and Stop Bit of Serial Port
	Option
	Bit 7
	6
	5
	4
	3
	2
	1
	0

	RS-232C
	
	
	
	
	
	
	0
	0

	RS-422/485
	
	
	
	
	
	
	0
	1

	RS-485 2 Wires
	
	
	
	
	
	
	1
	1

	7 Bits Length
	
	
	
	
	1
	0
	
	

	8 Bits Length
	
	
	
	
	1
	1
	
	

	No Parity
	
	
	0
	0
	
	
	
	

	Even Parity
	
	
	1
	1
	
	
	
	

	Odd Parity
	
	
	0
	1
	
	
	
	

	1 Stop Bit
	0
	1
	
	
	
	
	
	

	2 Stop Bit
	1
	1
	
	
	
	
	
	


Normal types of values are as follows:
	Type
	Binary System
	Hex System

	RS-232C, 8 bits, no parity, 1 stop bit
	01001100
	4C

	RS-232C, 7 bits, even parity, 1 stop bit
	01111000
	78

	RS-485 2 wires, 8 bits, no parity, 1 stop bit
	01001111
	4F

	RS-422, 8 bits, odd parity, 2 stop bits
	11011101
	DD


3  Setup of Time

Set up time data for SPD-4000/8000 such as year, month, date, hour, minute, second, week etc. which shall be continuously kept after power failure of SPD, In case there is the time server in the network, please use it. SPD-4000/8000 shall check the time with the time server once every 10 minutes.

7  Recover Ex-Works Data
All ex-works setups are recovered except IP address, subnet mask and gateway.

8  Quit without Saving
All changes shall be lost and SPD-4000/8000 does not start again.
9  Save and Quit
Save all changes and SPD-4000/8000 starts again. When SPD-4000/8000 starts again, states of all switched shall not be affected.

Chapter 3  Communication Protocol
SPD-4000/8000 series support ModBus/TCP protocol and SNMP protocol, and industrial control state software or SNMP network management software can be used directly (such as HP OpenView or IBM NetView).
The definition of ModBus/TCP protocol is as follows:
Use of functional codes:  0x01  read switch value; 0x03  read analogue value; 0x05  write content of control.
	S/N
	Address
	Data
	Type
	Attribute
	Read/Write

	1
	0000
	1st channel relay
	Bit
	0-OFF, 1-ON
	R/W

	2
	0001
	2nd channel relay
	Bit
	0-OFF, 1-ON
	R/W

	3
	0002
	3rd channel relay
	Bit
	0-OFF, 1-ON
	R/W

	4
	0003
	4th channel relay
	Bit
	0-OFF, 1-ON
	R/W

	5
	0004
	5th channel relay
	Bit
	0-OFF, 1-ON
	R/W

	6
	0005
	6th channel relay
	Bit
	0-OFF, 1-ON
	R/W

	7
	0006
	7th channel relay
	Bit
	0-OFF, 1-ON
	R/W

	8
	0007
	8th channel relay
	Bit
	0-OFF, 1-ON
	R/W

	9
	0008
	1st input of switch value
	Bit
	0-OFF, 1-ON
	R/W

	10
	0009
	2nd input of switch value
	Bit
	0-OFF, 1-ON
	ROM

	11
	0010
	3rd input of switch value
	Bit
	0-OFF, 1-ON
	ROM

	12
	0011
	4th input of switch value
	Bit
	0-OFF, 1-ON
	ROM

	13
	0012
	5th input of switch value
	Bit
	0-OFF, 1-ON
	ROM

	14
	0013
	6th input of switch value
	Bit
	0-OFF, 1-ON
	ROM

	15
	0014
	7th input of switch value
	Bit
	0-OFF, 1-ON
	ROM

	16
	0015
	8th input of switch value
	Bit
	0-OFF, 1-ON
	ROM

	17
	0016
	1st warning of switch value
	Bit
	0-none, 1-warning
	ROM

	18
	0017
	2nd warning of switch value
	Bit
	0-none, 1-warning
	ROM

	19
	0018
	3rd warning of switch value
	Bit
	0-none, 1-warning
	ROM

	20
	0019
	4th warning of switch value
	Bit
	0-none, 1-warning
	ROM

	21
	0020
	5th warning of switch value
	Bit
	0-none, 1-warning
	ROM

	22
	0021
	6th warning of switch value
	Bit
	0-none, 1-warning
	ROM

	23
	0022
	7th warning of switch value
	Bit
	0-none, 1-warning
	ROM

	24
	0023
	8th warning of switch value
	Bit
	0-none, 1-warning
	ROM

	25
	0024
	1st warning of analogue value
	Bit
	0-none, 1-warning
	ROM

	26
	0025
	2nd warning of analogue value
	Bit
	0-none, 1-warning
	ROM

	27
	0026
	3rd warning of analogue value
	Bit
	0-none, 1-warning
	ROM

	28
	0027
	4th warning of analogue value
	Bit
	0-none, 1-warning
	ROM

	29
	0028
	5th warning of analogue value
	Bit
	0-none, 1-warning
	ROM

	30
	0029
	6th warning of analogue value
	Bit
	0-none, 1-warning
	ROM

	31
	0030
	7th warning of analogue value
	Bit
	0-none, 1-warning
	ROM

	32
	0031
	8th warning of analogue value
	Bit
	0-none, 1-warning
	ROM

	33
	0032
	Total warning
	Bit
	0-none, 1-warning
	ROM

	34
	0033
	Buzzer
	Bit
	0-closing, 1-opening
	ROM


Use of functional codes:  0x04  read analogue value
	S/N
	Address
	Data
	Type
	Attribute
	Read/Write

	1
	0000
	1st channel analog value
	Int
	Value
	ROM

	2
	0001
	2nd channel analogue value
	Int
	Value
	ROM

	3
	0002
	3rd channel analogue value
	Int
	Value
	ROM

	4
	0003
	4th channel analogue value
	Int
	Value
	ROM

	5
	0004
	5th channel analogue value
	Int
	Value
	ROM

	6
	0005
	6th channel analogue value
	Int
	Value
	ROM

	7
	0006
	7th channel analogue value
	Int
	Value
	ROM

	8
	0007
	8th channel analogue value
	Int
	Value
	ROM


Use of functional codes:  0x03  read historical data, total 144 pieces
	S/N
	Address
	Data
	Type
	Attribute
	Read/Write

	1
	0000
	1st piece time stamp
	LONG
	Accumulated seconds since 1900
	ROM

	2
	0002
	1st channel analog value
	Int
	Value
	ROM

	3
	0003
	2nd channel analogue value
	Int
	Value
	ROM

	4
	0004
	3rd channel analogue value
	Int
	Value
	ROM

	5
	0005
	4th channel analogue value
	Int
	Value
	ROM

	6
	0006
	5th channel analogue value
	Int
	Value
	ROM

	7
	0007
	6th channel analogue value
	Int
	Value
	ROM

	8
	0008
	7th channel analogue value
	Int
	Value
	ROM

	9
	0009
	8th channel analogue value
	Int
	Value
	ROM

	10
	0010
	Switch value + relay
	Int
	Hi-bits for relay, lo-bits for switch value
	ROM

	11
	0011
	2nd time stamp
	LONG
	Accumulated seconds since 1900
	ROM

	12
	0013
	1st channel analog value
	Int
	Value
	ROM

	13
	0014
	2nd channel analogue value
	Int
	Value
	ROM

	14
	0015
	3rd channel analogue value
	Int
	Value
	ROM

	15
	0016
	4th channel analogue value
	Int
	Value
	ROM

	16
	0017
	5th channel analogue value
	Int
	Value
	ROM

	17
	0018
	6th channel analogue value
	Int
	Value
	ROM

	18
	0018
	7th channel analogue value
	Int
	Value
	ROM

	19
	0020
	8th channel analogue value
	Int
	Value
	ROM

	20
	0021
	Switch value + relay
	Int
	Hi-bits for relay, lo-bits for switch value
	ROM

	…
	…
	…
	…
	…
	…


Brief Introduction to ModBus/TCP

ModBus/TCP protocol uses TCP protocol, the collecting party is regarded as the user terminal, SPD-4000/8000 is served as the server, the port number used is fixed as 502.

Content of ModBus/TCP Protocol (refer to standard of ModBus Protocol)

The request and response are prefixed by eight bytes as follows

byte 0:  transaction identifier - copied by server - usually 0

　　byte 1:  transaction identifier - copied by server - usually 0

　　byte 2:  protocol identifier = 0

　　byte 3:  protocol identifier = 0

　　byte 4:  length field (upper byte) = 0 (since all messages are smaller than 256)

　　byte 5:  length field (lower byte) = number of bytes following

　　byte 6:  unit identifier (previously ‘slave address’)

　　byte 7:  MODBUS function code 

　　byte 8 on:  data as needed (Same as ModBus/RTU)
So an example transaction ‘read 1 register at offset 4 from UI 9’ returning a value of 5 would be:

　　Request:  00 00 00 00 00 06 09 03 00 04 00 01

　　Response:  00 00 00 00 00 05 09 03 02 00 05

Some Examples of Communication

Read 1st channel switch state:

    Sending:  00 00 00 00 00 06 01 01 00 00 00 01

    Returning:  00 00 00 00 00 04 01 01 01 04

This means the state of the 1st channel switch is OFF.
Read 8 channels switch states onetime:

    Sending:  00 00 00 00 00 06 01 01 00 00 00 08

    Returning:  00 00 00 00 00 04 01 01 01 B6

    0xB6 = 10100110b

This means the state of the 1st channel switch is OFF, the state of the 2nd channel switch is ON, the state of the 3rd channel switch is ON, the state of the 4th channel switch is OFF, the state of the 5th channel switch is OFF, the state of the 6th channel switch is ON, the state of the 7th channel switch is OFF, the state of the 8th channel switch is ON,
Close 1st channel switch:
    Sending:  00 00 00 00 00 06 01 05 00 00 FF 00

    Returning:  00 00 00 00 00 06 01 05 00 00 FF 00

Open 1st channel switch:
    Sending:  00 00 00 00 00 06 01 05 00 00 00 00

    Returning:  00 00 00 00 00 06 01 05 00 00 00 00

(Sending FF 00 to close the switch and sending 00 00 to open the switch).
Read value of voltage:

    Sending:  00 00 00 00 00 06 01 03 00 00 00 01

    Returning:  00 00 00 00 00 05 01 03 02 00 DD

This means the value of voltage is 220.
Select values of all sensors:

    Sending:  00 00 00 00 00 06 01 03 00 00 00 05

    Returning:  00 00 00 00 00 0D 01 03 0A 00 EB 00 00 00 16 00 2A 00 1A

This means values of voltage is 235V, current is 0A, temperature is 22ºC, humidity is 42% and temperature inside the machine is 26ºC

UDP Active Reporting of Protocol
SPD can support UDP active reporting of protocol. It has two UDP ports. Data and control port has the port number 20001 and the real time warning port has the port number 20002. The data port reports once all collected data every n minutes and can receive the order from the control relay.

Format of Data

All formats of protocol initiate as $ and end by * plus 0x0d0x0A. All contents are ASCII text and different data sections are separated by coma.

Reporting Data

$HIST,2009-03-17 09:13:44 2,192.168.000.219,neutron,0,0,0,0,0,0,0,0,11111111,00001111*

$HIST, time, IP address, name of device, 1st channel analogue value, 2nd channel analogue value, 3rd channel analogue value, 4th channel analogue value, 5th channel analogue value, 6th channel analogue value, 7th channel analogue value, 8th channel analogue value, input state of switch value, output state of relay * return carriage and line feed.

(Time format is yyyy-mm-dd hh:mm:ss week, switch value 0 means ON and 1 means OFF)

Control Relay

$CNTR,11110022*

$CNTR, output state of relay * return carriage and line feed.
(1 means OFF and 0 means ON , 2 means no output state of relay is changed)

Historical Data

$ALRM,2009-03-17 09:13:23 2,192.168.000.219,neutron,D,1,1*

$ALRM, time, IP address, name of device, type of warning, number of channel, current value of channel * return carriage and line feed. 

(Type of warning:  A – warning of analog value  D – warning of switch value)
SNMP Protocol
MIB file can be referred to from accompanied CD or ask for from the developer on request.

Enterprise OID

iso.org(3).dod(6).internet(1).private(4).enterprises(1).neutrontek(7776)
It can set up three master computes to receive Trap warning information. Sending contents include changes of switch, warning or pre-warning conditions of sensor and self-check condition of SPD-4000/8000.

Dry Contact Continuous Warning State

11/29/2008 15:26:29 35              Trap: P3  4, ent=neutrontek, comm=public, psMessageString.0=Dry in 5 alm remain, SPDDryIn5.0=connected 

Removal of Dry Contact Warning

11/29/2008 16:14:10 35              Trap: P3  4, ent=neutrontek, comm=public, psMessageString.0=Dry Input  5 alm clear, SPDDryIn5.0=disconnected

Self-Check Warning of SPD

11/5/2008  18:08:10 192.168.0.218   Trap: P3  2, ent=neutrontek, comm=public, psMessageString.0=Selftest alm, psAlarmSelfTest.0=1

Removal of Self-Check Warning of SPD

11/5/2008  18:08:10 192.168.0.218   Trap: P3  2, ent=neutrontek, comm=public, psMessageString.0=Selftest alm clear, psAlarmSelfTest.0=0

SPD has built-in automatic self-check function. In case software or communication has trouble it can active report therefore SPD has self-healing ability. Normally trouble can be removed in 5 – 15 seconds and can be ignored. In case no message of removal of trouble is received for a long time, please check SPD DNP90000 device.

Chapter 5  Display and Interface

LCD Display
LCD has 2 lines and 20 bits per line. It can display name of device, time, network data and real time data of sensor in turn every 10 seconds. You can switch over content of display at any time by buttons on the panel.

Ethernet

Definition of Ethernet RJ45

	Pin No.
	Definition of Signal
	Direction

	S1
	TXD+
	Output

	S2
	TXD-
	Output

	S3
	RXD+
	Input

	S4
	-
	－

	S5
	-
	－

	S6
	RXD-
	Input

	S7
	－
	－

	S8
	－
	－


The yellow luminous tube on the RJ45 seat indicates connection with Ethernet, and the green luminous tube indicates operation of the device. In normal work the green luminous tube should flash continuously and it means trouble occurs in the system in case it stops to flash.

In case the green luminous tube is repeatedly to flash continuously 5 times and to go out for 1 second, it means IP address of SPD-4000/8000 is conflicted with other IP addresses in the network and it should be altered immediately.

RS485 Interface
A means 485+, B means 485-. Take care not to connect reversely, and you can connect 120Ω resistor in parallel if necessary.

RS232 Interface
RS232 interface is DB9/M interface, Pin 2 – receiving, Pin 3 – sending, Pin 5 – grounding and it does not support flow control of hardware. The interface can be used as the transparent channel in the network for Console port or device with serial port, and functions of interface should be set up via Telnet.

Interface of Sensor

Output of Relay
	Relay Out

	8
	8
	7
	7
	6
	6
	5
	5
	4
	4
	3
	3
	2
	2
	1
	1

	8th channel
	7th channel
	6th channel
	5th channel
	4th channel
	3rd channel
	2nd channel
	1st channel


The default output of relay is normal-opening.

Input of Switch Value
	Switch In

	8
	8
	7
	7
	6
	6
	5
	5
	4
	4
	3
	3
	2
	2
	1
	1

	8th channel
	7th channel
	6th channel
	5th channel
	4th channel
	3rd channel
	2nd channel
	1st channel


The input of switch value is dry contact and no wet contact of sensor should be used.

Input of Analogue Value

	Analogue Value In

	8
	7
	6
	5
	G

N

D
	+

1

2

V
	G

N

D
	+

1

2

V
	4
	3
	2
	1
	G

N

D
	+

1

2

V
	G

N

D
	+

1

2

V

	Inputs of sensors of 5th, 6th, 7th, 8th channels
	Output of 4th set of power supply
	Output of 3rd set of power supply
	Inputs of sensors of 1st, 2nd, 3rd, 4th channels
	Output of 2nd set of power supply
	Output of 1st set of power supply


The output of power supply is DC 12V, the maximum capacity of each set is 100mA. Before applying, please to check requirement of power supply of sensor and an independent power supply should be used for sensors if necessary.

The input range of sensor is 0-5V DC, and SPD-4000/88 could be damaged in case the range is exceeded.
Appendix 1
Corresponding List of Subnet Mask
	Subnet Mask
	Corresponding Setup of SPD-4000/8000

	255.255.255.252
	2

	255.255.255.248
	3

	255.255.255.240
	4

	255.255.255.224
	5

	255.255.255.192
	6

	255.255.255.128
	7

	255.255.255.0 
	8

	255.255.254.0 
	9

	255.255.252.0
	10

	255.255.248.0
	11

	. .
	

	. .
	

	255.128.0.0 
	23

	255.0.0.0
	24


<END>


24

