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1 Revision Table

Revision Date Comment

2 Definition of Terms

HSXY4 - High-Side driver 4 valve solenoids outputs
LSXY4 - Low-Side driver 4 valve solenoids outputs
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3 Introduction

PWMHSXY4 Joystick is dual XY axis joystick to operates in direct current (open loop) mode or

constant current mode. It has up to four proportional solenoids (valves) operating High Side load

configuration. Linear change input signal from joystick’s handle changes duty cycle at set PWM

carrier frequency. Provided computer interface software is for user to change each channel settings

and monitor in real time machine operation.

e All kinds of resistive and inductive loads (relays, electromagnetic valves).
e Track drive with a double acting spool and hydraulic motor per track.

e Microprocessor compatible power switch for 12 and 24 V applications.

e Solenoid control switch in automotive and industrial control systems.

e Robotic controls.

4 Features

Technical Specification:

Configurable parameters from software with manufacturing defaults values are:

e Supply 12V (range 9V to 30V).

e Solenoid’s supply 12V (available on request using separate supply 5V —40V).

e QOutput Infineon driver is especially designed to drive inductive loads (relays,
electromagnetic valves) Integrated clamp-diodes limit the output voltage when inductive
loads are discharged. It consists of:

O
O
O
O
O

O

Shorted Circuit Protection.
Overtemperature Protection.
Overvoltage Protection.

Electrostatic Discharge (ESD) Protection.
Green Product (RoHS compliant).

AEC qualified.

e PWM frequency set to 430 Hz (range 80Hz to 4KHz), for accurate constant current
measurements.

o Dither Frequency set to 180Hz (range 33Hz to 200Hz) at 0.5% amplitude (range 0.1% to
3.0%). It eliminates sticking valve during the operation, makes smooth control.

e Set Minimum 150mA and maximum 600 mA joystick range (range 0 to 2500mA), safety
proxy value at 200mA. Proxy operation by default is disable.

e Constant (default) or Direct Current mode operation.

e To reduce start up inrush current use, Start Delay from 0 to 1000msec is adjustable, 20msec

default.

e Ramp up time constant is adjustable 0.01sec — 20 sec, using exponential step response
method.
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5 Default Settings

PWMHSXY4 Joystick User Manual
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Default values are loaded for all output channels with the same value.

Table 1. Default Parameters

PARAMETER VALUE

Control Mode Direct Current (Open Loop)
Use Axis XY

PWM Frequency 530 Hz

Dither Frequency 180 Hz

Dither Amplitude 0% - Disable

Start Delay

20 msec, with start surge

Handle Deadband

150 ADC 12BIT

Ramp Up/Down 100 msec
Minimum axis current 150 mA
Maximum axis current 600 mA

Proxy Safety Maximum

150 mA set at minimum value

Proxy Safety Enable

Disable

6 Joystick Wiring

Table 1 Joystick wiring for XY axis.

Wire No | PIN NUMBER FUNCTION

1 GND BOARD SUPPLY

2 +12V BOARD SUPPLY

3 POWER POWER SOLENOID

4 GNDP GROUND COMMON SOLENOIDS
5 PROXY SAFETY MAXIMUM SIGNAL

6 0oT1 PWM 1

7 0T2 PWM 2

8 OT3 PWM 3

9 oT4 PWM 4

Unit 17, 69 O'Riordan Street, Alexandria NSW 2015 Australia Phone +61 2 9330 1700 Fax: +61 2 8338 9001
E-mail : sales@controldevices.net Visit : www.controldevices.net




< Cas] Tr=C L

i ,E\/ICES

6.1 Parallel Output Configuration
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AXIS OUTPUT CHANNELS WIRE NUMBERS
FORWARD 1and?2 6&7
BACKWARDS 3and4 8&9
RIGHT land 4 6&9
LEFT 2and3 7&38

Note: Each channel set to provide 0 -1A current.

6.2 Connecting to Joystick

PWM Joystick program establish connection with serial USB COM port sending ID command.
Joystick will response with software ID message.
After user need read joystick’s settings to update information, press READ SETTINGS button.

6.3 Saving settings

Settings are saved in the C:\PWM Joystick Settings\PWM _Settings.exe created by software file.
Last saved settings are saved on the list top.
SAVE SETTINGS button updates settings to joystick with reading back changes.
LOAD DEFAULTS button restores manufacturing pre-set values.

6.4 Test Dual XY Axis

READ VALUE button press, starts monitoring current from connected solenoids. Joystick center is in
neutral position XN/YN with 0% angle. Maximum 100% angles are at left, right, backward and
forward directions showing High current value, which is set to High Range or to Safety Max.

&1 PWM HS4 XY Axis Joystick Settings

X Axis Current

mA Right

mm‘@
[x ] [xn]

X Axis Current Limit Set Value:

% Angle

Direction Switch

Left

LowRange | 150 |maA

it £ openFile | [ save settings

High Range mA High Range
Safety Max mA SafetyMax [ 200 |ma  SafetyMax mA  SafetyMax [ 200 |ma

Right
51

:

600

Direction Switch | YB YN YF

Y Axis Current Limit Set Values

Backwards

LowRange| 150 |mA LowRange | 150 |ma
HighRange| 600 |mA HighRange | 600 |mA

mA

mA

Transmit Messsage
ID
READ

[Receive Message
PWMHSXY4 i une 2019
WEZDWEE .1.00.150,0,100.150.600.200,150.600.200.1
0.600.200.150.600.200.

“4 Help | About
Settings
Application:
Joystick Directior
back PWM Frequency [ 100 | Hz [ <solencid Type> |
Batch No:
StrtDelay[ 0| maec <Botch No>
Handle Deadband Serial Ne:
ek . right
Dither Frequency | 180 | Hz Technician Name:
<John Citizen>
Dither Amplitude | 100 | %
READ SETTINGS
Ramp UpDown | 100 | msec
front SAVE SETTINGS
Start Monitoring Joystick Axis | XY v
Sample Rate b ] LOAD DEFAULTS
READ VALUE
™% | oo Made [Droctorors
[ Enable Safety Max Continuous o eitieia 8 S
SafetyMax:  Disabled Set USB COM Port
Status Mode: IDLE Refresh Pot | |COMS v Stop CLOSE
Firmware:  PWMHSXY4 Joystick V2.1, 1 June 2019

When Safety Max joystick input signal is activated it showing Safety Max set current value. To
restore High Current value Joystick must be back to neutral (center) position to avoid sudden power

inrush.

Start Delay in 50 milliseconds sets full power solenoid for the joystick moving from neutral center
position. Handle Deadband is set for the joystick neutral position angle tolerance, which can be
change as well with handle incoming vibrations from the machine.
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Ramp Up provides additional response delay for the joystick signal setup in milliseconds. Zero value
disable function, set as default.

6.5 Joystick Calibration

Joystick is pre-calibrated for constant current operation mode with calibration software,
PWMCalibration.exe. Calibration each solenoid is done separately for Kp and Ki constants, Pl
controller values.

[ it £ OpenFile | [ Save Settings [ ove Data CHHelp About

Calibration PWM Joystick Direct/ Constant Curent

Connecting PWM Joystick

) Joystick Axis Signal Check Calibrate Curent in Neutral Position PWM Settings User Settings
CLOSE
D Direction Switch Direct Curent Frequency | 430 |Hz
Leh Rt Ueonstar StartDelay || e
8 N YF_| Forward Set Curent mA
PWMHSXY4 Joystick V2.1, 1 June 2019 poe [ 0% [0 = Read et [0 | mh
— S
Curert [ 0 | ma [0 |ma CurentEror [ 0 | mA
lIl Dither Settings Configuration |Single Output v
Dither Value
Note: Testing Only Selected Solenoids Frequency Hz Solenoid Porameters
TEST AXIS CURRENT TEST SET CURRENT e[ 0|
% Vbat v
Output Selection Pl Constants Settings re[ 118 lonm
Y axis
Solenoid 2 KP
Xais | Solenoid 3 = O Le mH
S nable Safety
008 Rsense = 0.2 Ohm
Safety Mode: NON-ACTIVE
Sample Rate msec Status Mode: IDLE e e |
e
SRR ST b e [ Lospperauts | [ sareTystor |

Clear

Firmware: PWMHSXY4 Joystick V2.1, 1 June 2019 Set USB COM Port ‘ Refresh Port ‘ COM5 v Stop ‘ CLOSE ‘

Before press TEST CURRENT button read first from joystick settings, press READ SETTINGS. Change
set current value to high set range and press TEST CURRENT to maintain step change value.

Calibration set current should be done with Safety Max current disable option. After reading samples
current changing back to at joystick position operating current.

By observing response time and final error user can determine optimum values. Save data to Excel
file to make characteristics, press Save Data button.

Read Current Kp = 100, Ki = 0.1 230Hz

350
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100
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msec
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Read Current Kp = 200, Ki = 0.1 230 Hz
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Too high Kp can cause oscillations and too low Ki value larger current error.

Correct calibration’s settings are saved in C:\PWM Joystick Settings\PWMZCalibration.txt
file, press Save Settings button.

26/03/2019 2:30:28 PM
Application: <Application>
Serial No: < Serial No>
Solenoid No. = Solenoid 3
PWM frequency = 430 Hz
Dither frequency =180 Hz
Dither amplitude =0.5%
Start Delay =20 msec
Battery =12V

Sense =0.20hm

Rs Solenoid =11.8 Ohm
Lc Solenoid =15 mph

KP constant =250

Kl constant =0.1
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