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Introduction

The 999-10293, PWM Filter may be used with a DVC710, DVC707, DVC750 or similar DVC
proportional module to convert a sinking PWM output to a sourcing DC voltage output that has a range
of 0 Volts to its input supply voltage. It is typically used to drive PVE type valves but may be used as a
0V to 5V output by simply using the DVC’s Reference output voltage as the power input to the PWM
Filter. The PWM Filter will supply up to 4mA on a 24 volt system and 2ma on a 12 volt system.

Simplified Wiring for PVE Valve

PWM Filter
PN: 999-10293
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Programming the DVC to Drive the PVE Valve

The following points should be considered when programming the DVC to drive the filter output.

1. When commanding a device such as a PVE type valve using the PWM Filter, the output
command to the device will be inversely proportional to the command to the PWM output.
Therefore you must invert commands to the output in order to obtain standard directional
outputs from the cylinder, motor, etc.

2. To prevent unexpected mechanical operation when initializing a system, enable and set the
PWM output to a neutral setting (typically 50%) before enabling (applying power to) the PVE
Valve with the HS output.

3. Run the PWM output group in Single Coil High Side, PWM Duty Cycle Mode.

4. When using a High Side Output to provide power to a PVE valve, set the variable
HSname.opendisable to true to prevent false open detection on the High Side Output.
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Sample DVC Code

This code example includes all considerations listed above as well as a Ramp feature that may be
adjusted through EEMEM. Valid settings for the EEMEM variable, Ramp Scaler are, 0 — 100. The
program will automatically clamp this at 100. This corresponds to about 5 seconds per side or 10
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seconds end to end.

The sample application is attached to this PDF file.
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C

Always Code

Output_Demand = 1023 - Output Command
PWM Filter Out.enable = Enable In
PVE_Enable.opendisable = 1

if (Enable_In = True) then

PWM Filter Out =512
else
if (Output Demand > PWM_Filter Out) then
if (Output_Demand > (PWM_Filter Out + Ramp_Scaler)) then
PWM Filter Out=PWM_Filter Out + Ramp_Scaler
else
PWM _Filter Out = Output_Demand
end if

if (PWM_Filter Out > 1023) then
PWM Filter Out = 1023
end if
else
if (Output_ Demand < (PWM_Filter Out - Ramp_Scaler)) then
if (PWM_Filter_Out > Ramp_Scaler) then
PWM Filter Out=PWM Filter Out - Ramp_Scaler
else
if (PWM_Filter Out > 0) then
PWM Filter Out=PWM Filter Out - 1
end if
end if
else
PWM _Filter Out = Output_Demand
end if
end if

Input_Ready = 1

end if

else
Output Demand = 512
Input_Ready =0

end if

PVE_Enable = Input_Ready

if (Ramp_Scaler > 100) then
Ramp_Scaler = 100
eecommand = eewrite

else
eecommand = 0

end if

"kE*** Program Variables *****
dim Ramp_Scaler as eemem

dim Input_Ready as uint
dim Output_Demand as uint

if ((Output_Command < 460) OR (Output_Command > 563)) AND (Input_Ready = 0) then
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Save Format v.3.0



Begin DVC-710



   .MyName      = PVE_Valve_v1

   .MyTop       = 120

   .MyLeft      = 120

   .AppPass     = 

   .BiosPass    = 

   .SendPass    = 

   .ProcessTime = 100

   .LEDDirection = 0

   .PowerLEDTime = 0

   .CompileDate = 10/8/2015 14:40:06

   .PgmChecksum = 3255959

   .MemChecksum = 6332189

   .Project   = 101



    Begin Digital Input

        .Index    = 0

        .Name     = Enable_In

        .Toggle   = 0

        .Debounce = 100

        .InputPol = 0

        .Enable   = 0

        .InputType          = 0

        .PulseTimeout       = 0

        .PulsesPerRev       = 1

        .RPMCallibrationMin = 0

        .RPMCallibrationMax = 5

        .RPMLimitMin        = 0

        .RPMLimitMax        = 5

    End Digital Input



    Begin Digital Input

        .Index    = 1

        .Name     = Dig_2

        .Toggle   = 0

        .Debounce = 0

        .InputPol = 0

        .Enable   = 0

        .InputType          = 0

        .PulseTimeout       = 0

        .PulsesPerRev       = 0

        .RPMCallibrationMin = 0

        .RPMCallibrationMax = 0

        .RPMLimitMin        = 0

        .RPMLimitMax        = 0

    End Digital Input



    Begin Digital Input

        .Index    = 2

        .Name     = Dig_3

        .Toggle   = 0

        .Debounce = 0

        .InputPol = 0

        .Enable   = 0

        .InputType          = 0

        .PulseTimeout       = 0

        .PulsesPerRev       = 0

        .RPMCallibrationMin = 0

        .RPMCallibrationMax = 0

        .RPMLimitMin        = 0

        .RPMLimitMax        = 0

    End Digital Input



    Begin Digital Input

        .Index    = 3

        .Name     = Dig_4

        .Toggle   = 0

        .Debounce = 0

        .InputPol = 0

        .Enable   = 0

        .InputType          = 0

        .PulseTimeout       = 0

        .PulsesPerRev       = 0

        .RPMCallibrationMin = 0

        .RPMCallibrationMax = 0

        .RPMLimitMin        = 0

        .RPMLimitMax        = 0

    End Digital Input



    Begin Digital Input

        .Index    = 4

        .Name     = Dig_5

        .Toggle   = 0

        .Debounce = 0

        .InputPol = 0

        .Enable   = 0

        .InputType          = 0

        .PulseTimeout       = 0

        .PulsesPerRev       = 0

        .RPMCallibrationMin = 0

        .RPMCallibrationMax = 0

        .RPMLimitMin        = 0

        .RPMLimitMax        = 0

    End Digital Input



    Begin Digital Input

        .Index    = 5

        .Name     = Dig_6

        .Toggle   = 0

        .Debounce = 0

        .InputPol = 0

        .Enable   = 0

        .InputType          = 0

        .PulseTimeout       = 0

        .PulsesPerRev       = 0

        .RPMCallibrationMin = 0

        .RPMCallibrationMax = 0

        .RPMLimitMin        = 0

        .RPMLimitMax        = 0

    End Digital Input



    Begin Digital Input

        .Index    = 6

        .Name     = Dig_7

        .Toggle   = 0

        .Debounce = 0

        .InputPol = 0

        .Enable   = 0

        .InputType          = 0

        .PulseTimeout       = 0

        .PulsesPerRev       = 0

        .RPMCallibrationMin = 0

        .RPMCallibrationMax = 0

        .RPMLimitMin        = 0

        .RPMLimitMax        = 0

    End Digital Input



    Begin Digital Input

        .Index    = 7

        .Name     = Dig_8

        .Toggle   = 0

        .Debounce = 0

        .InputPol = 0

        .Enable   = 0

        .InputType          = 0

        .PulseTimeout       = 0

        .PulsesPerRev       = 0

        .RPMCallibrationMin = 0

        .RPMCallibrationMax = 0

        .RPMLimitMin        = 0

        .RPMLimitMax        = 0

    End Digital Input



    Begin Analog Input

        .Index         = 0

        .Name          = Output_Command

        .MinVolts      = 0

        .MaxVolts      = 5

        .MinLimitVolts = 0

        .MaxLimitVolts = 5

        .InvertOutput  = 0

        .CenterEnabled = 0

        .LowerName     = Ana_1L

        .UpperName     = Ana_1R

        .CenterVolts   = 2.5

        .DeadBand      = 5

        .RampsEnabled  = 0

        .LowerRampDown = 0

        .LowerRampUp   = 0

        .UpperRampDown = 0

        .UpperRampUp   = 0

        .MinRefVolts   = 0

        .MaxRefVolts   = 5

        .Gain          = 1

        .Offset        = 0

        .Units         = 

        .DigInpEnabled = 0

        .DigInpDir     = 1

        .UseRef = 1

        .RefmA = 0

        .EngUnitHighValue = 0

        .EngUnitLowValue = 0

        .InputHighValue = 0

        .InputLowValue = 0

    End Analog Input



    Begin Analog Input

        .Index         = 1

        .Name          = Ana_2

        .MinVolts      = 0

        .MaxVolts      = 5

        .MinLimitVolts = 0

        .MaxLimitVolts = 5

        .InvertOutput  = 0

        .CenterEnabled = 0

        .LowerName     = Ana_2L

        .UpperName     = Ana_2R

        .CenterVolts   = 2.5

        .DeadBand      = 5

        .RampsEnabled  = 0

        .LowerRampDown = 0

        .LowerRampUp   = 0

        .UpperRampDown = 0

        .UpperRampUp   = 0

        .MinRefVolts   = 0

        .MaxRefVolts   = 5

        .Gain          = 1

        .Offset        = 0

        .Units         = 

        .DigInpEnabled = 0

        .DigInpDir     = 1

        .UseRef = 1

        .RefmA = 0

        .EngUnitHighValue = 0

        .EngUnitLowValue = 0

        .InputHighValue = 0

        .InputLowValue = 0

    End Analog Input



    Begin Analog Input

        .Index         = 2

        .Name          = Ana_3

        .MinVolts      = 0

        .MaxVolts      = 5

        .MinLimitVolts = 0

        .MaxLimitVolts = 5

        .InvertOutput  = 0

        .CenterEnabled = 0

        .LowerName     = Ana_3L

        .UpperName     = Ana_3R

        .CenterVolts   = 2.5

        .DeadBand      = 5

        .RampsEnabled  = 0

        .LowerRampDown = 0

        .LowerRampUp   = 0

        .UpperRampDown = 0

        .UpperRampUp   = 0

        .MinRefVolts   = 0

        .MaxRefVolts   = 5

        .Gain          = 1

        .Offset        = 0

        .Units         = 

        .DigInpEnabled = 0

        .DigInpDir     = 1

        .UseRef = 1

        .RefmA = 0

        .EngUnitHighValue = 0

        .EngUnitLowValue = 0

        .InputHighValue = 0

        .InputLowValue = 0

    End Analog Input



    Begin Universal Input

        .Index         = 0

        .Name          = Uni_1

        .Min           = 0

        .Max           = 5

        .MinLimit      = 0

        .MaxLimit      = 5

        .InvertOutput  = 0

        .InputSel      = 0

        .VoltageRange  = 0

        .PulsesPerRev  = 60

        .PulseTimeOut  = 3

        .CenterEnabled = 0

        .LowerName     = LowerUni_1

        .UpperName     = UpperUni_1

        .CenterVolts   = 2.5

        .DeadBand      = 5

        .RampsEnabled  = 0

        .LowerRampDown = 0

        .LowerRampUp   = 0

        .UpperRampDown = 0

        .UpperRampUp   = 0

        .MinRefVolts   = 0

        .MaxRefVolts   = 5

        .Gain          = 1

        .Offset        = 0

        .Units         = 

        .DigInpEnabled = 0

        .DigInpDir     = 1

        .UseRef = 1

        .RefmA = 0

        .EnableMaxCurrent = False

        .EngUnitHighValue = 0

        .EngUnitLowValue = 0

        .InputHighValue = 0

        .InputLowValue = 0

    End Universal Input



    Begin Universal Input

        .Index         = 1

        .Name          = Uni_2

        .Min           = 0

        .Max           = 5

        .MinLimit      = 0

        .MaxLimit      = 5

        .InvertOutput  = 0

        .InputSel      = 0

        .VoltageRange  = 0

        .PulsesPerRev  = 60

        .PulseTimeOut  = 3

        .CenterEnabled = 0

        .LowerName     = LowerUni_2

        .UpperName     = UpperUni_2

        .CenterVolts   = 2.5

        .DeadBand      = 5

        .RampsEnabled  = 0

        .LowerRampDown = 0

        .LowerRampUp   = 0

        .UpperRampDown = 0

        .UpperRampUp   = 0

        .MinRefVolts   = 0

        .MaxRefVolts   = 5

        .Gain          = 1

        .Offset        = 0

        .Units         = 

        .DigInpEnabled = 0

        .DigInpDir     = 1

        .UseRef = 1

        .RefmA = 0

        .EnableMaxCurrent = False

        .EngUnitHighValue = 0

        .EngUnitLowValue = 0

        .InputHighValue = 0

        .InputLowValue = 0

    End Universal Input



    Begin Universal Input

        .Index         = 2

        .Name          = Uni_3

        .Min           = 0

        .Max           = 5

        .MinLimit      = 0

        .MaxLimit      = 5

        .InvertOutput  = 0

        .InputSel      = 0

        .VoltageRange  = 0

        .PulsesPerRev  = 60

        .PulseTimeOut  = 3

        .CenterEnabled = 0

        .LowerName     = LowerUni_3

        .UpperName     = UpperUni_3

        .CenterVolts   = 2.5

        .DeadBand      = 5

        .RampsEnabled  = 0

        .LowerRampDown = 0

        .LowerRampUp   = 0

        .UpperRampDown = 0

        .UpperRampUp   = 0

        .MinRefVolts   = 0

        .MaxRefVolts   = 5

        .Gain          = 1

        .Offset        = 0

        .Units         = 

        .DigInpEnabled = 0

        .DigInpDir     = 1

        .UseRef = 1

        .RefmA = 0

        .EnableMaxCurrent = False

        .EngUnitHighValue = 0

        .EngUnitLowValue = 0

        .InputHighValue = 0

        .InputLowValue = 0

    End Universal Input



    Begin Output Group

        .Index        = 0

        .Name         = PWM_Filter_Out

        .OutAName     = PVE_Enable

        .OutBName     = HS2

        .CoilRange    = 0

        .CurGain      = 0.002441

        .MinACur      = 0

        .MaxACur      = 0.5

        .MinBCur      = 0

        .MaxBCur      = 0.5

        .InputSel     = 2

        .DitherEn     = 0

        .DitherAmp    = 0

        .DitherHz     = 100

        .DitherFF     = 0

        .CurrentP     = 10

        .CurrentI     = 10

        .ProcessSel   = 3

        .ProcessP     = 20

        .ProcessI     = 20

        .ProcessITime = 10

        .RampADown    = 0

        .RampAUp      = 0

        .RampBDown    = 0

        .RampBUp      = 0

    End Output Group



    Begin Output Group

        .Index        = 1

        .Name         = PWM_2

        .OutAName     = HS3

        .OutBName     = HS4

        .CoilRange    = 0

        .CurGain      = 0.002441

        .MinACur      = 0

        .MaxACur      = 0.5

        .MinBCur      = 0

        .MaxBCur      = 0.5

        .InputSel     = 0

        .DitherEn     = 0

        .DitherAmp    = 0

        .DitherHz     = 100

        .DitherFF     = 0

        .CurrentP     = 10

        .CurrentI     = 10

        .ProcessSel   = 0

        .ProcessP     = 20

        .ProcessI     = 20

        .ProcessITime = 10

        .RampADown    = 0

        .RampAUp      = 0

        .RampBDown    = 0

        .RampBUp      = 0

    End Output Group



    Begin Output Group

        .Index        = 2

        .Name         = PWM_3

        .OutAName     = HS5

        .OutBName     = HS6

        .CoilRange    = 0

        .CurGain      = 0.002441

        .MinACur      = 0

        .MaxACur      = 0.5

        .MinBCur      = 0

        .MaxBCur      = 0.5

        .InputSel     = 0

        .DitherEn     = 0

        .DitherAmp    = 0

        .DitherHz     = 100

        .DitherFF     = 0

        .CurrentP     = 10

        .CurrentI     = 10

        .ProcessSel   = 0

        .ProcessP     = 20

        .ProcessI     = 20

        .ProcessITime = 10

        .RampADown    = 0

        .RampAUp      = 0

        .RampBDown    = 0

        .RampBUp      = 0

    End Output Group



    Begin Input Output Function

        .Index = 0

        .Name  = Fx_1

        .X0    = 0

        .X1    = 20

        .X2    = 30

        .X3    = 40

        .X4    = 50

        .X5    = 60

        .X6    = 80

        .X7    = 100

        .Y0    = 0

        .Y1    = 20

        .Y2    = 30

        .Y3    = 40

        .Y4    = 50

        .Y5    = 60

        .Y6    = 80

        .Y7    = 100

    End Input Output Function



    Begin Input Output Function

        .Index = 1

        .Name  = Fx_2

        .X0    = 0

        .X1    = 20

        .X2    = 30

        .X3    = 40

        .X4    = 50

        .X5    = 60

        .X6    = 80

        .X7    = 100

        .Y0    = 0

        .Y1    = 20

        .Y2    = 30

        .Y3    = 40

        .Y4    = 50

        .Y5    = 60

        .Y6    = 80

        .Y7    = 100

    End Input Output Function



    Begin Input Output Function

        .Index = 2

        .Name  = Fx_3

        .X0    = 0

        .X1    = 20

        .X2    = 30

        .X3    = 40

        .X4    = 50

        .X5    = 60

        .X6    = 80

        .X7    = 100

        .Y0    = 0

        .Y1    = 20

        .Y2    = 30

        .Y3    = 40

        .Y4    = 50

        .Y5    = 60

        .Y6    = 80

        .Y7    = 100

    End Input Output Function



    Begin Input Output Function

        .Index = 3

        .Name  = Fx_4

        .X0    = 0

        .X1    = 20

        .X2    = 30

        .X3    = 40

        .X4    = 50

        .X5    = 60

        .X6    = 80

        .X7    = 100

        .Y0    = 0

        .Y1    = 20

        .Y2    = 30

        .Y3    = 40

        .Y4    = 50

        .Y5    = 60

        .Y6    = 80

        .Y7    = 100

    End Input Output Function



    Begin Input Output Function

        .Index = 4

        .Name  = Fx_5

        .X0    = 0

        .X1    = 20

        .X2    = 30

        .X3    = 40

        .X4    = 50

        .X5    = 60

        .X6    = 80

        .X7    = 100

        .Y0    = 0

        .Y1    = 20

        .Y2    = 30

        .Y3    = 40

        .Y4    = 50

        .Y5    = 60

        .Y6    = 80

        .Y7    = 100

    End Input Output Function



    Begin Input Output Function

        .Index = 5

        .Name  = Fx_6

        .X0    = 0

        .X1    = 20

        .X2    = 30

        .X3    = 40

        .X4    = 50

        .X5    = 60

        .X6    = 80

        .X7    = 100

        .Y0    = 0

        .Y1    = 20

        .Y2    = 30

        .Y3    = 40

        .Y4    = 50

        .Y5    = 60

        .Y6    = 80

        .Y7    = 100

    End Input Output Function



    Begin Input Output Function

        .Index = 6

        .Name  = Fx_7

        .X0    = 0

        .X1    = 20

        .X2    = 30

        .X3    = 40

        .X4    = 50

        .X5    = 60

        .X6    = 80

        .X7    = 100

        .Y0    = 0

        .Y1    = 20

        .Y2    = 30

        .Y3    = 40

        .Y4    = 50

        .Y5    = 60

        .Y6    = 80

        .Y7    = 100

    End Input Output Function



    Begin Input Output Function

        .Index = 7

        .Name  = Fx_8

        .X0    = 0

        .X1    = 20

        .X2    = 30

        .X3    = 40

        .X4    = 50

        .X5    = 60

        .X6    = 80

        .X7    = 100

        .Y0    = 0

        .Y1    = 20

        .Y2    = 30

        .Y3    = 40

        .Y4    = 50

        .Y5    = 60

        .Y6    = 80

        .Y7    = 100

    End Input Output Function

End DVC-710



Begin Signature

   .CompileTS  = 10/8/2015 14:40:06

   .MemCS = 6332189

   .PgmCS = 3255959

End Signature

 

Begin Always

   .Top  = 120

   .Left = 1200

   Begin Always Code

      .Line  = Output_Demand = 1023 - Output_Command                                                       '-Invert the input so the valve does not appear to work backwards

      .Line  = PWM_Filter_Out.enable = Enable_In                                                           '-Enable output to the filter whenever the Enable In Input is set

      .Line  = PVE_Enable.opendisable = 1                                                                  '-Disable the open detection software for the High Side Output

      .Line  = 

      .Line  = if (Enable_In = True) then

      .Line  =     if ((Output_Command < 460) OR (Output_Command > 563)) AND (Input_Ready = 0) then        '-Test input to be within 5% of center voltage

      .Line  =         PWM_Filter_Out = 512                                                                '-Hold output at 50% (Neutral) untill the joystick/pot is centered                                                      

      .Line  =     else                                                                                    ' to prevent unexpected machine operations                            

      .Line  =         if (Output_Demand > PWM_Filter_Out) then                                            '-Test to determine the direction of travel

      .Line  =             if (Output_Demand > (PWM_Filter_Out + Ramp_Scaler)) then                        '-Test to determine if the scaler can be added

      .Line  =                 PWM_Filter_Out = PWM_Filter_Out + Ramp_Scaler                               '-Add the Scaler

      .Line  =             else

      .Line  =                 PWM_Filter_Out = Output_Demand                                              '-set the output without using the scaler

      .Line  =             end if

      .Line  = 

      .Line  =             if (PWM_Filter_Out > 1023) then                                                 '-Clamp the output at 100%

      .Line  =                 PWM_Filter_Out = 1023

      .Line  =             end if

      .Line  =         else

      .Line  =             if (Output_Demand < (PWM_Filter_Out - Ramp_Scaler)) then                        '-Test to determine if the scaler can be added

      .Line  =                 if (PWM_Filter_Out > Ramp_Scaler) then                                      '-Test to prevent rolling the buffer past zero

      .Line  =                     PWM_Filter_Out = PWM_Filter_Out - Ramp_Scaler                           '-Add the Scaler

      .Line  =                 else

      .Line  =                     if (PWM_Filter_Out > 0) then                                            '-Clamp output at zero

      .Line  =                         PWM_Filter_Out = PWM_Filter_Out - 1 

      .Line  =                     end if

      .Line  =                 end if

      .Line  =             else

      .Line  =                 PWM_Filter_Out = Output_Demand                                              '-set the output without using the scaler

      .Line  =             end if

      .Line  =         end if

      .Line  = 

      .Line  =         Input_Ready = 1                                                                     '-Set the input ready variable after the joystick/pot has been centered

      .Line  = 

      .Line  =     end if

      .Line  = else

      .Line  =     Output_Demand = 512                                                                     '-Set filter output at 50% at shutdown

      .Line  =     Input_Ready = 0                                                                         '-Reset the input ready variable at shutdown

      .Line  = end if

      .Line  = 

      .Line  = PVE_Enable = Input_Ready                                                                    '-Set / Reset the PVE enable output

      .Line  = 

      .Line  = if (Ramp_Scaler > 100) then                                                                 '-Prevent unreasonable set point for ramp scaler

      .Line  =     Ramp_Scaler = 100

      .Line  =     eecommand = eewrite

      .Line  = else

      .Line  =     eecommand = 0

      .Line  = end if

      .Line  = 

      .Line  = '***** Program Variables *****

      .Line  = dim Ramp_Scaler as eemem

      .Line  = 

      .Line  = dim Input_Ready as uint

      .Line  = dim Output_Demand as uint

      .Line  = 

   End Always Code

End Always







