"':)|Ve|b|$3 Application Note - AN-115

CORPORATION

Joystick Input

NOTICE

This application note is provided for use as a general example and a guide. Divelbiss assumes no responsibility, liability or war-
ranty regarding this application, its use, functionality or reliability to meet application needs. User assumes all responsibility to
ensure all safety precautions are taken when using this application note. This application must not be used alone in applications
which would be hazardous to personnel in the event of a failure. Precautions must be taken by the user to provide mechanical
and/or electrical safeguards external to this application and controllers shown.

Application Description

This application monitors the voltage from a joystick and controls two Pulse Width Modulation (PWM) channels based on it’s
position.

The joystick outputs a signal of 1-4VDC where 1VDC is full reverse, 4VDC is full forward and 2.5VDC is center and neutral (no
movement). The analog input is converted, scaled and used to drive two Pulse Width Modulation (PWM) channels; one forward
and one reverse. As the joystick is moved forward, the larger the duty cycle to the forward PWM channel (scaled 0-100% based
on 2.5VDC to 4.0VDC). As the joystick is moved backward, the larger the duty cycle to the reverse PWM channel (scaled 0-100%
based on 2.5VDC to 1.0VDC).

Equipment Used

Harsh Environment 1XXX Series This Application Note applies to any Divelbiss Controller that

Controller Part #: HEC-1010-E-R prograr’qs with EZ LAI?DER Toolkit, has a 0-5VDC analog input and
- - Pulse Width Modulation (PWM) Outputs. To use other targets,
Programming Software: EZ LADDER Toolkit . .
— generally, only a few program changes are required (typically 1/0
Digital I/0: | | On -Board assignments). Some of the controllers are: PCS and HEC-4xxx.

Application Filename: AN115-HEC1X.dld

Programming Cable: HEC-910 & Null
Modem

Input / Output Description

PWM1: Pulse Width Modulation Channel 1. This channel is configured for 16 bit and the output signal is on the GPO1
pin.

PWM3: Pulse Width Modulation Channel 3. This channel is configured for 16 bit and the output signal is on the GPO3
pin.

ANO: Analog input 0. Connected to joystick provides a signal 0-5V total (1-4V joystick) and outputs an integer value of

0-1023 (0=0VDC, 1023 = 5VDC).
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Program Variables

ANO: Analog Input 0 as an integer (0-1023).

ANOavg Analog input 0 moving average (10x) as an integer.

FwdPWM: Integer value representing the duty cycle (0-100%) input of PWM1 (forward).
RevPWM: Integer value representing the duty cycle (0-100%) input of PWM3 (reverse).
1_100: Integer with a default value of 100. Used for comparisons and calculations.
|_Zero: Integer with a default value of 0. Used for comparisons and calculations.
Mulitplier: Calculated multiplier used to calculate the duty cycle based on the analog input.
R2_5: Real variable with a 2.500 default value. Used for comparisons and calculations.
R_1: Real variable with a 1.000 default value. Used for comparisons and calculations.
R_100: Real variable with a 100.00 default value. Used for comparisons and calculations.
R_1023: Real variable with a 1023.00 default value. Used for comparisons and calculations.
R_5: Real variable with a 5.000 default value. Used for comparisons and calculations.
R_ANOavg: Averaged Analog Input 0, converted to a real variable type.

R_Templ: Temporary Real Variable used for calculations.

R_Temp2: Temporary Real Variable used for calculations.

R_Temp3: Temporary Real Variable used for calculations.

R_Temp4: Temporary Real Variable used for calculations.

R_Temp5: Temporary Real Variable used for calculations.

R_Temp6: Temporary Real Variable used for calculations.

Vout: Actual calculated voltage from the analog input (0-5VDC).

Program Description

Rungs 5-6: Causes a moving average of ANO and then converts to a real variable.
Rungs 7-9: Divides the analog input by 1023 and multiplies by 5.00 to scale the analog input 0-5VDC.

Rungs 12-14: Compares the Joystick voltage (Vout) to 2.5. If greater than then subtracts 2.5 from Vout to get actual voltage
above 2.5V and then multiplies by the multiplier to calculate a forward PWM signal (real variable).

Rungs 15-17: Converts the Real variable PWM forward signal to an integer and compares if > 100. If greater than 100 then
limit to 100.

Rungs 18-20: Compares Vout to 2.5 and if it is greater, always set PWM reverse signal to 0.

Rungs 23-25: Compares the Joystick voltage (Vout) to 2.5. If less than then subtracts 1.0 from Vout to get actual voltage
above 1.0V and then multiplies by the multiplier to calculate a temporary variable (real variable).

Rungs 26-28: Subtracts the temporary variable from 100 to get the actual real variable duty cycle for reverse direction and
then converts it to an integer.

Rungs 29-31: Compares the reverse duty cycle and if greater then 100 limits it to 100.
Rungs 32-33: If Joystick Vout voltage is < 2.5 then always set forward PWM to 0.
Rungs 34-37: Acutal PWM enable function blocks.
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Connection Diagrams
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Ladder Diagram

Appnote Number: AN115 A multiplier is used to calculated and scale the Reverse Control: 5. Convertto an integer 0-100%
f Revision: 1.0.0.0 P¥M outputs. The multiplier is calculated by - Compare Youl to 2.5 and if less than: 6. If > 100% limit to 100%
Released: 4/812010 the maximum % [100] divided by the voltage 21 7. If Vout < 2.5 then set Forward PWM to 0
Supported Targets: range [1.5¥]). If the voltage range changes, 1. Subract Vout - 1.000 (get amt above 1.0)
recalculation of the multiplier will be required. 2. Multiply by Multiplier to get raw duty
HEC-1010-E-R, HEC-1011-E-R, HEC-1012-E-R, cycle (opposite of]
5 HEC-1013-E-R 3. Subract raw duty cycle from 100 to get
22 acutal duty cycle
This application reads the analog input with a
joystick connected. If the joystick is between 1 < suB MULT
3 and 2.5VDC, the reverse PWM output is 23 EN 0O EN 0O EN 0O
controlled and the duty cycle is scaled 0-100%
for 2.5VDC to 1.0VDC. If the joystick is between
2.5VDC and 4.0¥DC, the forward PWM output is
4 controlled and the duty cycle is scaled D-100% Vout Vout R_Temp4 R_Temp5
for 2.5VDC to 4.0VDC. 24 2537 palP1 2537 psP1  Olsd 1498 paP1  Olef 99837
MAVG1 REAL
5 R2_5 R1 Multiplier
EN 0 EN 0 2 2500 sl P2 1.000 el P2 66.667 fa{P2
Average ANO and
AND ANDavg R_ANDavg | convert to Real suB INTEGER
6 P 0 P Ol=4 519.000 || Variable 26 EN @ EN 0
DIy MULT
7 R_100 R_Tempb RevPWM
EN @ EN @ 27 100.000 palP1  Ofsf 0.163 pslP © 0
Calculate actual
R_ANDavg R_Temp1 Voltage 0-5¥DC R_Temph
8 519.000 k=Pl Ofef 0507 b=P1 © = 99.837 b= P2
>= INTEGER
R_1023 RS
9 1023.000 p={ P2 P2 « EN Q EN 0
Forward Control: 5. If actual voltage [Vout] > 2.5 then set
10 - Compare Yout to 2.5 and if greater than: Reverse PWMto 0 20 RevPWM 1_100 RevPWM
Pl 100 p={P O[=f 0
1. Subract Yout - 2.500 [get amt above 2.5)
2. Multiply by Multiplier to get raw duty
cycle
3. Convert to an Integer and Compare 1_100
n it > 100 i P2
4. It > 100 then limit to 100
> suB MULT INTEGER
12 EN 0 EN 0 EN 0 2 EN Q
Vout Vout R_Temp2 R_Temp3 |_Zero FudPWM
13 2537 b= P1 2537 p=P1 O{=f 0037 peP1 o|ef 2424 | 33 P 0
nz_5 nz_s5 M1
14 2500 peiP? 2500 peip? P2 34 EN 0
= Enable PWM channels
INTEGER > INTEGER FudPWM
15 EN 0 EN 0 EN 0 35 DC
A_Temp3 FudPWM 1100 FudPWM M2
16 2441 bslP  Olf 2 haPi 100 kP Ofd 2 36 EN @
1_100 RevP'WM
7 P2 3 DC
> INTEGER
18 EN Q EN Q
Vout |_Zero RevPWM
RZ_5
@ P2

AN-115.pdf

PAGE 4 of 4

Divelbiss Corporation ¢ 9778 Mt. Gilead Road e Fredericktown, Ohio 43019 ¢ 1-800-245-2327  www.divelbiss.com




