Polybus International 

RTU8171-m14/m24 Installation Instruction

Polybus International 

RTU8171-m14/m24 Installation Instruction


Description

The RTU8171 Keygen provides the Siemens S7-214/224 PLC compatibility with a variety of SCADA and Host CPU systems via radio, modem or general EIA232 interfaces.

Following Materials are supplied with the RTU8171 package:

1. RTU8171 Keygen.

2. The CDR912-7 cable to connect the 8171 to the S7-214/224 PLC. 

3. EPROM w/ Modbus Protocol (only with RTU8171-m14). 

4. RTU Setup Utility Software on a 3.5" diskette.

The user will supply the following materials.

1. Siemens S7-214/224 PLC. 

2. IBM or compatible PC with 3.5" floppy drive. 

3. A cable connecting the RTU8171 to the appropriate media. 

4. An available COM1: port on the PC.

RTU8171 Keygen Installation

Jumper Settings

1. EIA232 DTE-DCE (Jumper E1 & 2)


1-2, 3-4

DTE  (Radio, Modem)


1-3, 2-4

DCE  (IBM-PC)

Setting the baud rate

Hardware modifications

Jumper E4.

1-2 4800 / 9600 baud. (Factory default)
2-3 1200 / 2400 baud.

Modbus protocol modifications

1. Up-load memory contents of PLC using the MicroDOS or MicroWIN. 

2. Edit the following line of code in SBR63:

movb 16#8,smb30
9600 baud
 (Factory default)

Change code to reflect desired baud rate.

movb 16#14,smb30
1200 baud

movb 16#10,smb30
2400 baud

movb 16#C,smb30
4800 baud


Returned Message Delay

movb   +20,vb1338 to movb +50,vb1338

3. From the file menu Project/File, download memory to the PLC.

4. From the CPU/PLC menu copy program to memory cartridge.

Connectors and wiring

There are two connections on the RTU8171, J1 is the PLC port and J3 is the EIA232 port. J3 is factory set for DTE devices. Table 1 shows the pin-outs of these two connectors.

Table 1: RTU8171 J1 and J3 Pin-outs

	J1 PLC
	J3 Line

	Pin
	Desc
	Pin
	DTE
	DCE

	1
	+ 24 Vdc
	1
	RTS
	CTS

	2
	N/A
	2
	TxD
	RxD

	3
	TxD/RxD+
	3
	Gnd
	Gnd

	4
	TxD/RxD-
	4
	Gnd
	Gnd

	5
	N/A
	5
	RxD
	TxD

	6
	+ 24 Vdc Rtn
	6
	CTS
	RTS


Connection to an IBM-PC requires an available COM1: port. Use an RJ12 to DE9s adapter cable (CDR912-I) to make this connection. Figure 1 shows the pinout of the CDR912-I cable.
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Figure 1 CDR912-I pinout

The RTU8171 connects to the S7-214/224 via the CDR912-7 Cable. Insert the modular phone plug into the PLC port of the RTU8171. Connect the other end of the cable to Port 0 on the PLC. Next, insert the EPROM module into the EPROM slot. Connect the CDR912-7 cable between the RTU8171 and the COM 1 serial port of an IBM-PC. Figure 2 shows the typical installation with an IBM-PC.
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Note - This installation refers to a typical hook-up to an IBM-PC. This installation should be used for test purposes before any modem's or radios are installed. 

Figure 2 RTU8171 to IBM-PC Installation

Software Installation and Start-up

The “RTU Setup Utility” software may be installed on the hard drive or may run from the floppy drive. To install the software on your hard drive follow the directions below.

Hard Disk Installation

1. Insert the 3.5" floppy containing software into drive A.

2. Type "a:\install a: c:" to install the software.

3. After the installation type "cd c:\MODRTU" to select the software directory.

4. Type "modrtu.exe" to run the software program.

5. Type the number of the RTU when prompted and press [Return]. default setting is 1.

6. The software will search for the RTU.

7. Once the RTU is found the RTU type and baud rate will display in the lower right hand corner.

S7-214 Start-up

The following procedure provides the information required to load the Modbus protocol into the S7-214/224 PLC internal memory and start up the PLC. Install the memory cartridge (EPROM) into the memory cartridge receptacle on the PLC. Cycle the power to the PLC. The Modbus protocol is now loaded into the PLCs internal memory. The PLC is now ready to communicate under its default settings.

Quick Start (Do the following before connecting to a radio)

This procedure will provide you with step-by-step instructions on polling the PLC with function code 3: Read Holding Registers. The keygen must be configured for EIA232 DCE (see the jumper settings section in this documentation). This procedure will verify that the PLC is communicating. 

1. If you have already installed the software on to your hard drive type "modrtu.exe", if not insert the software disk into the floppy drive, access the drive and type "modrtu.exe".

2. Enter a "1" at the RTU number prompt. The software will then search for the PLC and connect at the appropriate baud rate. Once connected the software will display "baud xxxx 214RTU" in the lower right corner.

3. From the main menu press [F1].

4. At the function window press [F3] for Read Holding Registers.

5. POLL NUMBER? 



Type "1" press [Return]. 

6. RTU NUMBER? 



Type "1" press [Return]. 

7. STARTING HOLDING REGISTER? 

Type "1" press [Return].

8. NUMBER OF HOLDING REGISTERS TO READ? 
Type "9" press [Return]. 

9. Press [F2] to poll and display the data. The holding register response window will then display.

We have now verified that the PLC is communicating through the RTU8171. 

Users Programs

User programs are called from CALL 10 (see instructions below). Use the typical installation to an IBM-PC for testing user programs. Refer to the RTU8171 Keygen Installation section for this installation. After programs are tested modems or radios can be installed.

Instructions for calling user programs

1. Up-load memory contents of the S7-214/224 using MicroDOS or MicroWIN programming tools.

2. Create subroutine 10, for your user program.

3. Use CALL 10 for your user program. (See the example program below)
NETWORK 1

LD     SM0.1


CALL   63


NETWORK 2

LD     SM0.7


=      SM30.0


NETWORK 3

LD     V1343.1

=      SM130.0


(
NETWORK 8

LD     SM0.0

CALL   10 
//user subroutine

Starting your Ladders application from within the Modbus Protocol.

1. Insert Modbus prom module into the S7-214/224 and power up the unit. Turn mode switch on PLC to the stop position.

2. Go on-line using Step 7 Micro/DOS editor and enter the PLC Utilities menu. Go to the program screen and create a backup file of the original program by uploading all the memory contents from the PLC and saving them to a file. Repeat the same procedure to create a different file for your working copy that you will be editing to create your own application prom.

3. Go to the Off-line editing mode and edit the file you just created. Edit in the STL mode and insert your CALL subroutine on line CALL10. (See example program on the following page)
Example Program

NETWORK 1

LD     SM0.1


CALL   63


NETWORK 2

LD     SM0.7


=      SM30.0


NETWORK 3

LD     V1343.1

=      SM130.0


(
NETWORK 8

LD     SM0.0

CALL   10 //
enter block here

4. Enter the Ladders editing mode use an SBR box function on rung 2 to create your application. Disregard the ILLEGAL NETWORK error message on rung 1. Use RET function on the last rung of your application program to end your subroutine.
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Micro-DOS program example

5. Save your work when finished and copy the contents of your file to the PLC and then to the memory module once your program has been verified.

Paging and Dial-out Applications

Consult Factory
Siemens Step-7 Support

Table 2: Step-7 Support

	Function

	Data Byte
	Default

	Station Number*
	VB1282
	1

	RTU Type
	VB1283
	3

	Baud Rate**
	smb30
	8 (9600 baud)

	Delays
	VB1338
	20

	Delays
	VB1339
	20


* The RTU Station number range is from 1 to 254 decimal

** Baud Rates supported for the RTU8171 are 300, 600, 1200, 2400, 4800, and 9600

Modbus Addressing

Table 3: Standard Modbus Addressing

	Discrete Output
	Discrete Input

	Modbus
	S7
	Modbus
	S7

	0,001
	Q0.0
	10,001
	I0.0

	0,002
	Q0.1
	10,002
	I0.1

	0,003
	Q0.2
	10,003
	I0.2

	0,004
	Q0.3
	10,004
	I0.3

	0,005
	Q0.4
	10,005
	I0.4

	0,006
	Q0.5
	10,006
	I0.5

	0,007
	Q0.6
	10,007
	I0.6

	0,008
	Q0.7
	10,008
	I0.7

	0,009
	Q1.0
	10,009
	I1.0

	0,010
	Q1.1
	10,010
	I1.1

	
	10,011
	I1.2

	
	10,012
	I1.3

	
	10,013
	I1.4

	
	10,014
	I1.5


Table 4: S7-214 Packed I/O Addressing

	 Packed I/O

	Modbus
	S7
	V-Mem

	40001
	Status
	1024

	40002
	IW0*
	1026

	40003
	IW2
	1028

	40004
	IW4
	1030

	40005
	IW6
	1032

	40006
	AIW0**
	1034

	40007
	AIW2**
	1036

	40008
	AIW4**
	1038

	40009
	AIW6
	1040

	40010
	AIW8
	1042

	40011
	AIW10
	1044

	40012
	AIW12
	1046

	40013
	AIW14
	1048

	40014
	AIW16
	1050

	40015
	AIW18
	1052

	40016
	AIW20
	1054

	40017
	AIW22
	1056

	40018
	AIW24
	1058

	40019
	AIW26
	1060

	40020
	AIW28
	1062

	40021
	AIW30
	1064

	40022
	QW0*
	1066

	40023
	QW2
	1068

	40024
	QW4
	1070

	40025
	QW6
	1072

	40026
	AQW2**
	1074

	40027
	AQW4
	1076

	40028
	AQW6
	1078

	40029
	AQW8
	1080

	40030
	AQW10
	1082

	40031
	AQW12
	1084

	40032
	AQW14
	1086

	40033
	AQW16
	1088

	40034
	AQW18
	1090

	40035
	AQW20
	1092

	40036
	User
	1094

	 
	 |
	 

	40128
	User
	1278


* Onboard S7-214/224 I/O

** First EM235 expansion module

Memory Map


Table 5: RTU8171m14/m24 Memory Map

	V0
	

	thru
	CRC Table

	V512
	

	thru
	User Memory

	V1024
	

	thru
	Packed I/O Holding Registers

	V1094
	

	thru
	Holding Registers or User Memory

	V1279
	

	thru
	RESERVED

	V1344
	

	thru
	User Memory

	V2014
	

	thru
	RESERVED

	V2026
	

	thru
	User Memory

	V2906
	

	thru
	RESERVED

	V3072
	

	thru
	Transmit / Receive Buffer

	V3327
	

	thru
	RESERVED

	V4095
	


Cable Diagrams

CDR912-7 – Connects the RTU8171 to the PLC.
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CDR912-i – Connects the RTU8171 to an IBM-PC serial port (COM 1), 9 pin D-sub, female.
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CDR912-r – Connects the RTU8171 to a Radio, 9 pin D-sub, male.

CDR2512-r – Connects the RTU8171 to a Radio, 25 pin D-sub, male.
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Ordering Information

RTU8171-m14
S7-214 Keygen Kit, includes RTU8171, modbus protocol on EPROM, RTU Setup Utility software, CDR912-7 cable.

RTU8171-m24
S7-224 Keygen Kit, includes RTU8171, modbus protocol on EPROM, RTU Setup Utility software, CDR912-7 cable.

Spare Parts

S7-EE14MB

S7-214 EPROM with modbus protocol

S7-EE24MB

S7-224 EPROM with modbus protocol

SW-81RSU

RTU Setup Utility software

Cables

CDR912-7


RTU8171 to PLC cable.

CDR912-i


RTU8171 to IBM-PC serial port cable, 9 pin D-sub, female.

CDR912-r


RTU8171 to Radio cable, 9 pin D-sub, male.

CDR2515-r

RTU8171 to Radio cable, 25 pin D-sub, male.

All trademarks acknowledged.

Polybus International is not responsible for any errors or omissions in this documentation.

Polybus International reserves the right to change specifications without notice.

Polybus International, Inc.

1258-H Quarry Lane

Pleasanton, CA 94566

Tel: (925) 426-4815

Fax: (925) 484-5469

Web- http://www.rtu.com
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