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This tip describes the USS4 Protocol instructions that allow the S7–200 to control a MicroMaster drive (MM3 and MM4). 

With these new instructions, you can control the physical drive and read and write drive parameters
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1.1 USS4 Protocol Instruction Requirements

The USS4 Protocol instructions require the following resources from your CPU:

· Size 3000 bytes

· Port 0 (only)

· 14 subroutines and 3 interrupts

· V memory size 400 bytes and a16–byte buffer for some instructions

Resource Usage

USS4 Protocol Instruction uses resources as shown below:

· Port 0:  When Port 0 is being used for USS4 Protocol communications, it cannot be used for any other purpose, including communicating with STEP 7-Micro/WIN. The USS4_INIT instruction controls assignment of Port 0 to USS4 Protocol or PPI. Once Port 0 has been assigned to USS4 usage, Port 0 can only be used again for STEP 7-Micro/WIN communication by a programmed reassignment via another USS4_INIT instruction, or by setting the MODE switch to STOP. Stopping communication to the drives will cause the drives to stop. It is recommended that during program development of USS4 Protocol applications, the developer should use a CPU 226, or EM 277 PROFIBUS-DP in conjunction with a PROFIBUS CP card in the PC. This allows a second communications port to be used for STEP 7-Micro/WIN monitoring of the application while USS4 Protocol is running.

· All SM locations associated with Freeport communication on Port 0 will be affected by USS4 protocol instructions.
· User program space: In addition to the space occupied by each instruction, there is a user program space overhead of up to 3000 bytes occupied by USS4 protocol support routines
· V memory: A 400 byte block of V memory, starting at VB4723, is reserved for USS4 variables. A 16–byte communications buffer, starting at a user assigned location, is required for some instructions. It is recommended that a unique buffer be assigned for each instance of USS4 protocol instructions.
· 14 subroutines and 3 interrupts are taken by USS4 protocol.
Drive Communications Time

Communication with the drive is asynchronous to the CPU scan. Several CPU scans will usually complete while one drive communication transaction completes. This depends on the number of drives present, the baud rate, and the scan time of the CPU. Table 1–1 shows communications transaction times. Once a USS4_INIT instruction assigns Port 0 to USS4 Protocol, the CPU regularly polls all active drives at the intervals shown in Table 1–1. The timeout parameter of each drive must be set to allow for this poll time.

	Table 1–1
Drive Communications Times



	Baud Rate
	Time Between Polls

to the Active Drives (ms)

	1200
	(400 maximum) * number of drives

	2400
	(200 maximum) * number of drives

	4800
	(110 maximum) * number of drives

	9600
	(70 maximum) * number of drives

	19200
	(50 maximum) * number of drives

	38400
	(40 maximum) * number of drives


Restriction

Only one USS4_RPM_x or USS4_WPM_x instruction can be active at a time. The Done output of each instruction should signal completion before user logic initiates a new instruction. Use only one USS4_DRV_CTRL instruction for each drive.

1.2 Programming Sequence

The programming sequence for using USS4 Protocol instructions is shown below.

1. Place the USS4_INIT instruction in the user program. The USS4_INIT should only be called for one scan to initiate or change the USS4 communication parameters. See page 1–5 for more information about the USS4_INIT instruction.

2. Place only one USS4_DRV_CTRL instruction per active drive in your program. You may add as many USS4_RPM_x and USS4_WPM_x instructions as you wish, but only one of these may be active at a time.

3. Configure the drive parameters to match the baud rate and address used in the program. Refer to the Drive Setup in Section 1.5.

4. Connect the communications cable between the CPU and the drives. It is very important that any control equipment that is connected to the drive (such as a PLC) is connected to the same ground or star point as the drive by using a short, thick cable.

	[image: image1.png]



	Caution

Interconnecting equipment with different reference potentials can cause unwanted currents to flow through the interconnecting cable.

These unwanted currents can cause communication errors or can damage equipment.

Be sure all equipment that you are about to connect with a communication cable either shares a common circuit reference or is isolated to prevent unwanted current flows. See the section on Grounding and Circuit Reference Point for Using Isolated Circuits in the SIMATIC S7-200 Programmable Controller System Manual for more information. 

The shield must be tied to a chassis ground or terminal 1 on the 9-pin connector. It is recommended that you tie terminal 2 0V on the MicroMaster drive to chassis ground.




_____________________________________________________________________________

Note

If you cannot read all the variables on the USS instruction blocks, select View>Zoom from the menu and then increase the grid width.

_____________________________________________________________________________
1.3 USS4 Protocol Instructions

USS4_INIT
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	The USS4_INIT instruction is used to enable and initialize, or to disable MicroMaster Drive communication. Before any other USS4 Protocol instruction can be used, the USS4_INIT instruction must be executed without errors being returned. The instruction completes and the Done bit is set immediately, before continuing to the next instruction. 

The instruction is executed on each scan when the EN input is on. The USS4_INIT instruction should be executed exactly once for each change in communication state.  Therefore, the EN input should be pulsed on through an edge detection element. Once USS4 Protocol has been initiated, it must be disabled by execution of a new USS4_INIT instruction before a change in initialization parameters can be made.


The value for the USS input selects the communication protocol. 1 assigns port 0 to USS protocol and enables the protocol. 0 assigns port 0 to PPI and disables the USS protocol.

BAUD sets the baud rate at 1200, 2400, 4800, 9600, 19,200, or 38,400.

ACTIVE indicates which drives are active. Some drives only support addresses 0 through 30. Figure 1–1 shows the description and format of the active drive input. Any drive that is marked as ACTIVE is automatically polled in the background to control the drive, collect status, and prevent serial link timeouts in the drive. Refer to Table 1–1 on page 1–3 to compute the time between status polls. Refer to Section 1.5 for information about how to configure the serial link timeout parameter.
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Figure 1-1
Active Drive Description and Format

When the USS4_INIT instruction completes, the DONE output is turned on. The ERR output byte contains the result of executing the instruction. Table 1–10 on page 1–16 defines the possible error conditions that may result from executing the instruction.

Table 1–2 shows the operands and data types of the USS4 subroutines.

Table 1-2
Operands and Data Types for the USS4_INIT Subroutine

	Inputs/Outputs
	Operands
	Data Types

	USS
	VB, IB, QB, MB, SB, SMB, LB, AC, Constant, *VD, *AC, *LD
	BYTE

	BAUD
	VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, Constant, AC *VD, *AC, *LD
	WORD

	ACTIVE
	VD, ID, QD, MD, SD, SMD, LD, AC, Constant, *VD, *AC, *LD
	DWORD

	DONE
	I, Q, M, S, SM, T, C, V, L
	BOOL

	ERR
	VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *AC, *LD
	BYTE


USS4_DRV_CTRL
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	The USS4_DRV_CTRL instruction is used to control an ACTIVE MicroMaster Drive. The USS4_DRV_CTRL instruction places the selected commands in a communication buffer. Commands in the buffer are sent to the addressed drive (DRIVE parameter), if that drive has been selected in the ACTIVE parameter of the USS4_INIT instruction. Each drive should have only one USS4_DRV_CTRL instruction.

The EN bit must be on to enable the USS4_DRV_CTRL instruction. Typically, this instruction is always enabled.

RUN (RUN/STOP) indicates whether the drive is on (1) or off (0). When the RUN bit is on, the MicroMaster Drive receives a command to start running at the specified speed and direction. In order for the drive to run, the following must be true:

· DRIVE must be selected as ACTIVE in USS4_INIT.

· OFF2 and OFF3 must be set to 0.

· FAULT and INHIBIT must be 0.

When RUN is off, a command is sent to the MicroMaster Drive to ramp the speed down until the motor comes to a stop.

The OFF2 bit is used to allow the MicroMaster Drive to coast to a stop. The OFF3 bit is used to command the MicroMaster drive to stop quickly.


The F_ACK (Fault Acknowledge) bit is used to acknowledge a fault in the drive. The drive clears the fault (FAULT) when  F_ACK goes from low to high.

The DIR (direction) bit indicates in which direction the drive should move.

The DRIVE (drive address) input is the address of the MicroMaster Drive to which the DRV_CTRL command is to be sent. Valid addresses are 0 to 31.
SPD_SP (speed setpoint) is drive speed as a percentage of full speed (-200.0% to 200.0%). Negative values of SPD_SP cause the drive to reverse its direction of rotation.

_____________________________________________________________________________

Note

Only one DRV_CTRL instruction should be assigned to each drive.

_____________________________________________________________________________
The RSP_RCVD (Response Received) bit acknowledges a response from the drive. All the ACTIVE drives are polled for the latest drive status information. Each time the CPU receives a response from the drive, the RSP_RCVD bit is turned on for one scan and all the following values are updated.

ERR is an error byte that contains the result of the latest communication request to the drive. Table 1–10 on page 1–16 defines the possible error conditions that may result from executing the instruction.

DRV_STATUS is the raw value of the status word returned by the drive. 

DRV_SPEED is drive speed as a percentage of full speed (-200.0% to 200.0%).

_____________________________________________________________________________

Note

Some drives only report speed as a positive value. If the speed is negative, the drive reports the speed as positive but reverses the DRV_DIR (direction) bit.

_____________________________________________________________________________
DRV_RUN (DRIVE RUN Enable) indicates whether the drive is running (1) or stopped (0).

DRV_DIR indicates the drive’s direction of rotation. 

  (Is only supported for the MM3 and MM4. Is not support on the Master Drives)

DRV_INH indicates the state of the inhibit bit on the drive (0 - not inhibited, 1 - inhibited). To clear the inhibit bit, the DRV_FLT bit must be off, and the RUN, OFF2, and OFF3 inputs must also be off.

DRV_FLT indicates the state of the fault bit (0 - no fault, 1 - fault). The drive displays the fault code. (Refer to the manual for your drive). To clear the DRV_FLT bit, correct the cause of the fault and turn on the F_ACK bit.

Table 1–3 shows the operands and data types of the USS4_DRV_CTRL subroutine.

Table 1-3
Operands and Data Types for the USS4_DRV_CTRL Subroutine

	Inputs/Outputs
	Operands
	Data Types

	RUN
	I, Q, M, S, SM, T, C, V, L, Power Flow
	BOOL

	OFF2
	I, Q, M, S, SM, T, C, V, L, Power Flow
	BOOL

	OFF3
	I, Q, M, S, SM, T, C, V, L, Power Flow
	BOOL

	F_ACK
	I, Q, M, S, SM, T, C, V, L, Power Flow
	BOOL

	DIR
	I, Q, M, S, SM, T, C, V, L, Power Flow
	BOOL

	DRIVE
	VB, IB, QB, MB, SB, SMB, LB, AC, Constant, *VD, *AC, *LD
	BYTE

	SPD_SP
	VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *AC, *LD, Constant
	REAL

	RSP_RCVD
	I, Q, M, S, SM, T, C, V, L
	BOOL

	ERR
	VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *AC, *LD
	BYTE

	DRV_STATUS
	VW, T, C, IW, QW, SW, MW, SMW, LW, AC, AQW, *VD, *AC, *LD
	WORD

	DRV_SPEED
	VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *AC, *LD
	REAL

	DRV_RUN
	I, Q, M, S, SM, T, C, V, L
	BOOL

	DRV_DIR
	I, Q, M, S, SM, T, C, V, L
	BOOL

	DRV_INH
	I, Q, M, S, SM, T, C, V, L
	BOOL

	DRV_FLT
	I, Q, M, S, SM, T, C, V, L
	BOOL


USS4_RPM_W
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	The USS4_RPM_W instruction reads an unsigned word parameter. The USS4_RPM_W transaction completes when the MicroMaster Drive acknowledges receipt of the command, or when an error condition is posted. The logic scan continues to execute while this process awaits a response.

The EN bit must be on to enable transmission of a request, and should remain on until the DONE bit is set signaling completion of the process. A USS4_RPM_W request is transmitted to the MicroMaster drive on each scan when XMT_REQ input is on. Therefore, the XMT_REQ input should be pulsed on through an edge detection element which causes one request to be transmitted for each positive transition of the EN input.


The DRIVE input is the address of the MicroMaster Drive to which the USS4_RPM_W command is to be sent. Valid addresses of individual drives are 0 to 31.

PARM is the parameter number. INDEX is the index value of the parameter that is to be read.

The address of a 16–byte buffer must be supplied to the DB_PTR input. This buffer is used by the USS4_RPM_W instruction to store the results of the command issued to the MicroMaster Drive.

When the USS4_RPM_W instruction completes, the DONE output is turned on and the ERR output byte contains the result of executing the instruction. Table 1–10 on page 1–16 defines the possible error conditions that may result from executing the instruction.

VAL is the parameter value returned.

_____________________________________________________________________________

Note

Only one USS4_RPM_x or USS4_WPM_x instruction can be active at a time.

_____________________________________________________________________________
Table 1–4 the operands and data types of the USS4_RPM_W subroutine.

Table 1-4
Operands and Data Types for the USS4_RPM_W Subroutine

	Inputs/Outputs
	Operands
	Data Types

	XMT_REQ
	I, Q, M, S, SM, T, C, V, L, Power Flow conditioned by a rising edge detection element.
	BOOL

	DRIVE
	VB, IB, QB, MB, SB, SMB, LB, AC, Constant, *VD, *AC, *LD
	BYTE

	PARM
	VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, Constant, AC *VD, *AC, *LD
	WORD

	INDEX
	VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, Constant, AC *VD, *AC, *LD
	WORD

	DB_PTR
	&VB
	DWORD

	DONE
	I, Q, M, S, SM, T, C, V, L
	BOOL

	ERR
	VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *AC, *LD
	BYTE

	VAL
	VW, T, C, IW, QW, SW, MW, SMW, LW, AC, AQW, *VD, *AC, *LD
	WORD


USS4_RPM_D
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	The USS4_RPM_D instruction reads an unsigned double word parameter. The USS4_RPM_D transaction completes when the MicroMaster Drive acknowledges receipt of the command, or when an error condition is posted. The logic scan continues to execute while this process awaits a response.

The EN bit must be on to enable transmission of a request, and should remain on until the DONE bit is set signaling completion of the process. A USS4_RPM_D request is transmitted to the MicroMaster drive on each scan when XMT_REQ input is on. Therefore, the XMT_REQ input should be pulsed on through an edge detection element which causes one request to be transmitted for each positive transition of the EN input.


The DRIVE input is the address of the MicroMaster Drive to which the USS4_RPM_D command is to be sent. Valid addresses of individual drives are 0 to 31.

PARM is the parameter number. INDEX is the index value of the parameter that is to be read.

The address of a 16–byte buffer must be supplied to the DB_PTR input. This buffer is used by the USS4_RPM_D instruction to store the results of the command issued to the MicroMaster Drive.

When the USS4_RPM_D instruction completes, the DONE output is turned on and the ERR output byte contains the result of executing the instruction. Table 1–10 on page 1–16 defines the possible error conditions that may result from executing the instruction.

VAL is the parameter value returned.

_____________________________________________________________________________

Note

Only one USS4_RPM_x or USS4_WPM_x instruction can be active at a time.

_____________________________________________________________________________
Table 1–5 the operands and data types of the USS4_RPM_D subroutine.

Table 1-5
Operands and Data Types for the USS4_RPM_D Subroutine

	Inputs/Outputs
	Operands
	Data Types

	XMT_REQ
	I, Q, M, S, SM, T, C, V, L, Power Flow conditioned by a rising edge detection element.
	BOOL

	DRIVE
	VB, IB, QB, MB, SB, SMB, LB, AC, Constant, *VD, *AC, *LD
	BYTE

	PARM
	VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, Constant, AC *VD, *AC, *LD
	WORD

	INDEX
	VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, Constant, AC *VD, *AC, *LD
	WORD

	DB_PTR
	&VB
	DWORD

	DONE
	I, Q, M, S, SM, T, C, V, L
	BOOL

	ERR
	VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *AC, *LD
	BYTE

	VAL
	VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *AC, *LD
	DWORD


USS4_RPM_R
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	The USS4_RPM_R instruction reads a floating point parameter. The USS4_RPM_R transaction completes when the MicroMaster Drive acknowledges receipt of the command, or when an error condition is posted. The logic scan continues to execute while this process awaits a response.

The EN bit must be on to enable transmission of a request, and should remain on until the DONE bit is set signaling completion of the process. A USS4_RPM_R request is transmitted to the MicroMaster drive on each scan when XMT_REQ input is on. Therefore, the XMT_REQ input should be pulsed on through an edge detection element which causes one request to be transmitted for each positive transition of the EN input.


The DRIVE input is the address of the MicroMaster Drive to which the USS4_RPM_R command is to be sent. Valid addresses of individual drives are 0 to 31.

PARM is the parameter number. INDEX is the index value of the parameter that is to be read.

The address of a 16–byte buffer must be supplied to the DB_PTR input. This buffer is used by the USS4_RPM_R instruction to store the results of the command issued to the MicroMaster Drive.

When the USS4_RPM_R instruction completes, the DONE output is turned on and the ERR output byte contains the result of executing the instruction. Table 1–10 on page 1–16 defines the possible error conditions that may result from executing the instruction.

VAL is the parameter value returned.

_____________________________________________________________________________

Note

Only one USS4_RPM_x or USS4_WPM_x instruction can be active at a time.

_____________________________________________________________________________
Table 1–6 the operands and data types of the USS4_RPM_R subroutine.

Table 1-6
Operands and Data Types for the USS4_RPM_R Subroutine

	Inputs/Outputs
	Operands
	Data Types

	XMT_REQ
	I, Q, M, S, SM, T, C, V, L, Power Flow conditioned by a rising edge detection element.
	BOOL

	DRIVE
	VB, IB, QB, MB, SB, SMB, LB, AC, Constant, *VD, *AC, *LD
	BYTE

	PARM
	VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, Constant, AC *VD, *AC, *LD
	WORD

	INDEX
	VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, Constant, AC *VD, *AC, *LD
	WORD

	DB_PTR
	&VB
	DWORD

	DONE
	I, Q, M, S, SM, T, C, V, L
	BOOL

	ERR
	VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *AC, *LD
	BYTE

	VAL
	VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *AC, *LD
	REAL


USS4_WPM_W
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	The USS4_WPM_W instruction writes an unsigned word value to a specified parameter. The USS4_WPM_W transaction completes when the MicroMaster Drive acknowledges receipt of the command, or when an error condition is posted. The logic scan continues to execute while this process awaits a response.

The EN bit must be on to enable transmission of a request, and should remain on until the DONE bit is set signaling completion of the process. A USS4_WPM_W request is transmitted to the MicroMaster drive on each scan when XMT_REQ input is on. Therefore, the XMT_REQ input should be pulsed on through an edge detection element which causes one request to be transmitted for each positive transition of the EN input.


The DRIVE input is the address of the MicroMaster Drive to which the USS4_WPM_W command is to be sent. Valid addresses of individual drives are 0 to 31.

PARM is the parameter number. INDEX is the index value of the parameter that is to be read. VAL is the parameter value to be written.

The address of a 16–byte buffer must be supplied to the DB_PTR input. This buffer is used by the USS4_WPM_W instruction to store the results of the command issued to the MicroMaster Drive.

When the USS4_WPM_W instruction completes, the DONE output is turned on and the ERR output byte contains the result of executing the instruction. Table 1–10 on page 1–16 defines the possible error conditions that may result from executing the instruction.

_____________________________________________________________________________

Note

Only one USS4_RPM_x or USS4_WPM_x instruction can be active at a time.

_____________________________________________________________________________
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	Caution

When you use the USS4_WPM_W instruction to update the parameter set held in drive EEPROM, you must ensure that the maximum number of write cycles (approximately 50,000) to the EEPROM is not exceeded.

Exceeding the maximum number of write cycles will result in corruption of the stored data and subsequent data loss.  The number of read cycles are unlimited. 

If frequent writes to the drive parameters are required, then you should first set the EEPROM storage control parameter to zero.




Table 1–7 the operands and data types of the USS4_WPM_W subroutine.

Table 1-7
Operands and Data Types for the USS4_WPM_W Subroutine

	Inputs/Outputs
	Operands
	Data Types

	XMT_REQ
	I, Q, M, S, SM, T, C, V, L, Power Flow conditioned by a rising edge detection element.
	BOOL

	DRIVE
	VB, IB, QB, MB, SB, SMB, LB, AC, Constant, *VD, *AC, *LD
	BYTE

	PARM
	VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, Constant, AC *VD, *AC, *LD
	WORD

	INDEX
	VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, Constant, AC *VD, *AC, *LD
	WORD

	VAL
	VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, Constant, AC *VD, *AC, *LD
	WORD

	DB_PTR
	&VB
	DWORD

	DONE
	I, Q, M, S, SM, T, C, V, L
	BOOL

	ERR
	VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *AC, *LD
	BYTE


USS4_WPM_D
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	The USS4_WPM_D instruction writes an unsigned double word value to a specified parameter. The USS4_WPM_D transaction completes when the MicroMaster Drive acknowledges receipt of the command, or when an error condition is posted. The logic scan continues to execute while this process awaits a response.

The EN bit must be on to enable transmission of a request, and should remain on until the DONE bit is set signaling completion of the process. A USS4_WPM_D request is transmitted to the MicroMaster drive on each scan when XMT_REQ input is on. Therefore, the XMT_REQ input should be pulsed on through an edge detection element which causes one request to be transmitted for each positive transition of the EN input.


The DRIVE input is the address of the MicroMaster Drive to which the USS4_WPM_D command is to be sent. Valid addresses of individual drives are 0 to 31.

PARM is the parameter number. INDEX is the index value of the parameter that is to be read. VAL is the parameter value to be written.

The address of a 16–byte buffer must be supplied to the DB_PTR input. This buffer is used by the USS4_WPM_D instruction to store the results of the command issued to the MicroMaster Drive.

When the USS4_WPM_D instruction completes, the DONE output is turned on and the ERR output byte contains the result of executing the instruction. Table 1–10 on page 1–16 defines the possible error conditions that may result from executing the instruction.

_____________________________________________________________________________

Note

Only one USS4_RPM_x or USS4_WPM_x instruction can be active at a time.

_____________________________________________________________________________
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	Caution

When you use the USS4_WPM_D instruction to update the parameter set held in drive EEPROM, you must ensure that the maximum number of write cycles (approximately 50,000) to the EEPROM is not exceeded.

Exceeding the maximum number of write cycles will result in corruption of the stored data and subsequent data loss.  The number of read cycles are unlimited. 

If frequent writes to the drive parameters are required, then you should first set the EEPROM storage control parameter to zero.




Table 1–8 the operands and data types of the USS4_WPM_D subroutine.

Table 1-8
Operands and Data Types for the USS4_WPM_D Subroutine

	Inputs/Outputs
	Operands
	Data Types

	XMT_REQ
	I, Q, M, S, SM, T, C, V, L, Power Flow conditioned by a rising edge detection element.
	BOOL

	DRIVE
	VB, IB, QB, MB, SB, SMB, LB, AC, Constant, *VD, *AC, *LD
	BYTE

	PARM
	VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, Constant, AC *VD, *AC, *LD
	WORD

	INDEX
	VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, Constant, AC *VD, *AC, *LD
	WORD

	VAL
	VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *AC, *LD, Constant
	DWORD

	DB_PTR
	&VB
	DWORD

	DONE
	I, Q, M, S, SM, T, C, V, L
	BOOL

	ERR
	VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *AC, *LD
	BYTE


USS4_WPM_R
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	The USS4_WPM_R instruction writes an unsigned double word value to a specified parameter. The USS4_WPM_R transaction completes when the MicroMaster Drive acknowledges receipt of the command, or when an error condition is posted. The logic scan continues to execute while this process awaits a response.

The EN bit must be on to enable transmission of a request, and should remain on until the DONE bit is set signaling completion of the process. A USS4_WPM_R request is transmitted to the MicroMaster drive on each scan when XMT_REQ input is on. Therefore, the XMT_REQ input should be pulsed on through an edge detection element which causes one request to be transmitted for each positive transition of the EN input.


The DRIVE input is the address of the MicroMaster Drive to which the USS4_WPM_R command is to be sent. Valid addresses of individual drives are 0 to 31.

PARM is the parameter number. INDEX is the index value of the parameter that is to be read. VAL is the parameter value to be written.

The address of a 16–byte buffer must be supplied to the DB_PTR input. This buffer is used by the USS4_WPM_R instruction to store the results of the command issued to the MicroMaster Drive.

When the USS4_WPM_R instruction completes, the DONE output is turned on and the ERR output byte contains the result of executing the instruction. Table 1–10 on page 1–16 defines the possible error conditions that may result from executing the instruction.

_____________________________________________________________________________

Note

Only one USS4_RPM_x or USS4_WPM_x instruction can be active at a time.

_____________________________________________________________________________
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	Caution

When you use the USS4_WPM_R instruction to update the parameter set held in drive EEPROM, you must ensure that the maximum number of write cycles (approximately 50,000) to the EEPROM is not exceeded.

Exceeding the maximum number of write cycles will result in corruption of the stored data and subsequent data loss.  The number of read cycles are unlimited. 

If frequent writes to the drive parameters are required, then you should first set the EEPROM storage control parameter to zero.




Table 1–9 the operands and data types of the USS4_WPM_R subroutine.

Table 1-9
Operands and Data Types for the USS4_WPM_R Subroutine

	Inputs/Outputs
	Operands
	Data Types

	XMT_REQ
	I, Q, M, S, SM, T, C, V, L, Power Flow conditioned by a rising edge detection element.
	BOOL

	DRIVE
	VB, IB, QB, MB, SB, SMB, LB, AC, Constant, *VD, *AC, *LD
	BYTE

	PARM
	VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, Constant, AC *VD, *AC, *LD
	WORD

	INDEX
	VW, IW, QW, MW, SW, SMW, LW, T, C, AIW, Constant, AC *VD, *AC, *LD
	WORD

	VAL
	VD, ID, QD, MD, SD, SMD, LD, AC, *VD, *AC, *LD, Constant
	REAL

	DB_PTR
	&VB
	DWORD

	DONE
	I, Q, M, S, SM, T, C, V, L
	BOOL

	ERR
	VB, IB, QB, MB, SB, SMB, LB, AC, *VD, *AC, *LD
	BYTE


Table 1-10
Execution Error Codes for the USS4 Instructions

	Error Number
	Explanation

	0
	No error.

	1
	Drive did not respond.

	2
	A checksum error in the response from the drive was detected.

	3
	A parity error in the response from the drive was detected.

	4
	An error was caused by interference from the user program.

	5
	An illegal command was attempted.

	6
	An illegal drive address was supplied.

	7
	The communication port was not set up for USS protocol.

	8
	The communication port is busy processing an instruction.

	9
	The drive speed input is out of range.

	10
	The length of the drive response is incorrect.

	11
	The first character of the drive response is incorrect.

	12
	The length character in the drive response is incorrect.

	13
	The wrong drive responded.

	14
	The DB_PTR address supplied is incorrect.

	15
	The parameter number supplied is incorrect.

	16
	Invalid protocol selected.

	17
	USS active; change not allowed.

	18
	Illegal baud rate specified.

	19
	No communication: drive is not ACTIVE.

	20
	The parameter or value in the drive response is incorrect.

	21
	A double word value was returned instead of the word value requested.

	22
	A word value was returned instead of the double word value requested.


1.4 Connecting MM3 Drives

The standard PROFIBUS cable and connectors can be used to connect the CPU to the MicroMaster drive. See Figure 1–8 for the proper cable bias and termination of the interconnecting cable.
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	Caution

Interconnecting equipment with different reference potentials can cause unwanted currents to flow through the interconnecting cable.

These unwanted currents can cause communication errors or can damage equipment.

Be sure all equipment that you are about to connect with a communication cable either shares a common circuit reference or is isolated to prevent unwanted current flows.

The shield must be tied to chassis ground or terminal 1 on the 9–pin connector. It is recommended that you tie terminal 2-0V on the MicroMaster drive to chassis ground.
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Figure 1-8
Bias and Termination of Interconnecting Cable

1.5 Connecting MM4 Drives

Connection to the MM4 is made by inserting the ends of the RS-485 cable into the two caged clamp, screwless terminals provided for USS operation. The standard PROFIBUS cable and connectors can be used to connect the PLC.
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	Caution

Interconnecting equipment with different reference potentials can cause unwanted currents to flow through the interconnecting cable.

These unwanted currents can cause communication errors or can damage equipment.

Be sure all equipment that you are about to connect with a communication cable either shares a common circuit reference or is isolated to prevent unwanted current flows.

The shield must be tied to chassis ground or terminal 1 on the 9–pin connector. It is recommended that you tie terminal 2-0V on the MicroMaster drive to chassis ground.




The two wires at the opposite end of the RS-485 cable must be inserted into the MM4 drive terminal blocks as explained in the following paragraph.
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MM4 to S7-200 PLC Connection 

(Example using drive model 6SE6420)
To make the cable connection on a MM4 drive, the drive cover(s) must be removed in order to access the terminal blocks.  See the MM4 user manual for details about how to remove the covers(s) of your specific drive.  The terminal block connections are labeled numerically.  Using a Profibus DP connector on the PLC side, connect the A terminal of the cable to the drive terminal 15.  Connect the B terminal of the cable connector to drive terminal 14.  

If the PLC is a terminating node in the network, or if the connection is point-to-point, it is necessary to use terminals A1 and B1 (not A2 and B2) of the connector since they allow the termination settings to be set (for example, with DP connector type 6ES7 972-0BA40-0X40).  
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	Caution

Make sure the drive covers are replaced properly before supplying power to the unit.




If the drive is configured as the terminating node in the network, then termination and bias resistors must be also be wired to the appropriate terminal connections.  As an example, the diagram below illustrates the connections necessary for termination and bias for the MM4, model 6SE6420 drive.   
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1.6 MM3 Drive Setup

Before you connect a drive to the PLC, you must ensure that the drive has the following system parameters. You set the parameters by using the drive keypad. 

Follow the steps below to set the parameters on your drive:

1. Reset the drive to factory settings (optional). Press the P key: P000 is displayed. Press the up or down arrow key until the display shows the P944. Press P to enter the parameter. 

P944=1

2. Enable the read/write access to all parameters. Press the P key. Press the up or down arrow key until the display shows P009. Press P to enter the parameter. 

P009=3

3. Check motor settings for your drive. The settings will vary according to the motor(s) being used. Press the P key. Press the up or down arrow key until the display shows the motor setting for your drive. Press P to enter the parameter. 

P081=Nominal frequency of motor (Hz)
P082=Nominal speed of motor (RPM)
P083=Nominal current of motor (A)
P084=Nominal voltage of motor (V)
P085=Nominal power of motor (kW/HP)

4. Set the Local/Remote control mode. Press the P key. Press the up or down arrow key until the display shows P910. Press P to enter the parameter. 

P910=1 Remote control mode

5. Set the Baud Rate of the RS-485 serial interface. Press the P key.  Press the up or down arrow key until P092 appears. Press P to enter the parameter. Press the up or down arrow key until the display shows the number that corresponds to the baud rate of your RS-485 serial interface. Press P to enter.

P092 
3
 
(1200 baud)

4

(2400 baud)

5 

(4800 baud)

6

(9600 baud - default)

7 

(19200 baud)

6. Enter the Slave address.  Each drive (a maximum of 31) can be operated over the bus). Press the P key. Press the up or down arrow key until P091 appears. Press P to enter the parameter. Press the up or down arrow key until the display shows the slave address you want. Press P to enter.

P091=0 through 31. 

7. Ramp up time(s) (optional). This is the time in seconds that it takes the motor to accelerate to maximum frequency. Press the P key. Press the up or down arrow key until P002 appears. Press P to enter the parameter. Press the up or down arrow key until the display shows the ramp up time you want. Press P to enter.

P002=0-650.00 

8. Ramp down time(s) (optional). This is the time in seconds that it takes the motor to decelerate to a complete stop. Press the P key. Press the up or down arrow key until P003 appears. Press P to enter the parameter. Press the up or down arrow key until the display shows the ramp down time you want. Press P to enter.

P003=0-650.00 

9. Serial Link Timeout. This is the maximum permissible period between two incoming data telegrams. This feature is used to turn off the inverter in the event of a communications failure. 

Timing starts after a valid data telegram has been received. If a further data telegram is not received within the specified time period, the inverter will trip and display fault code F008. Setting the value to zero switches off the control. The time between the status polls to the drive can be calculated using Table 1–1.

Press the P key. Press the up or down arrow key until P093 appears. Press P to enter the parameter. Press the up or down arrow key until the display shows the serial link timeout you want. Press P to enter.

P093=0-240  (0 is default; time is in seconds)

10. Serial Link Nominal System Setpoint.  This value can vary, but will typically correspond to 50 Hz or 60 Hz, which defines the corresponding 100% value for PVs or SPs. Press the P key. Press the up or down arrow key until P094 appears. Press P to enter the parameter. Press the up or down arrow key until the display shows the serial link nominal system setpoint you want. Press P to enter.

P094=0-400.00

11. USS Compatibility (optional). Press the P key. Press the up or down arrow key until P095 appears. Press P to enter the parameter. Press the up or down arrow key until the display shows the number that corresponds to the USS compatibility you want. Press P to enter.

P095 
=
0
0.1
Hz resolution (default)


1
0.01
Hz resolution

12. EEPROM storage control (optional). Press the P key. Press the up or down arrow key until P971 appears. Press P to enter the parameter. Press the up or down arrow key until the display shows the number that corresponds to the EEPROM storage control you want. Press P to enter.

P971 = 
0
Changes to parameter settings (including P971) are lost when power is removed.
1 (default)  Changes to parameter settings are retained during periods when power



is removed.

13. Operating display. Press P to exit out of parameter mode.

1.7 MM4 Drive Setup

Before you connect a drive to the PLC, you must ensure that the drive has the following system parameters. You set the parameters by using the drive keypad. 

Follow the steps below to set the parameters on your drive:

1. Reset the drive to factory settings (optional). Set the following parameters to the value shown:

P0010=30

P0970=1

_____________________________________________________________________________
Note

If you choose to skip this step, then you must make sure that the following parameters are set to the value shown:

P2012=2

P2013=127

_____________________________________________________________________________
2. Enable read and write access to all parameters (Expert mode) by setting:

P0003=3 

3. Check motor settings for your drive. The settings will vary according to the motor(s) being used. The following parameter values should be checked:

P0304=Rated motor voltage (V)

P0305=Rated motor current (A)

P0307=Rated motor power (W)

P0310=Rated motor frequency (Hz)

P0311=Rated motor speed (RPM)

4. Set local/remote control mode by setting:

P0700=5

5. Set the Baud Rate of the RS-485 serial interface by setting:

P2010 Index 0=
3
(1200 baud)


4
(2400 baud)


5
(4800 baud)


6
(9600 baud)


7
(19,200 baud)


8
(38,400 baud)


9
(57,600 baud)

6. Set the Slave address by setting:

P2011 Index 0=
0 to 31

7. Set the ramp up times by setting:

P1120=
0 to 650.00

8. Set the ramp down times by setting:

P1121=
0 to 650.00

9. Set the serial link timeout by setting:

P2014 Index 0=
0 to 65,535 ms

10. Set the serial link nominal system setpoint by setting:

P2000=
1 to 650 Hz

11. Set the USS compatability by setting:

P2009 Index 0=
0 to 65,535 ms

12. Set the EEPROM storage control by setting:

P0971=
0
Changes to parameter settings are lost when power is removed


1
Changes to parameter settings are retained through power outages

13. Return to the operating display by exiting the parameter editing mode.
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