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CE216669 — FMO+ CLK Driving Dual Timer

This application toggles an LED with a Dual Timer and periodically switches the system source clock between Main and PLL to
vary the toggling speed.

Overview

The firmware toggles the system source clock between the Main clock (CLKMO) and PLL. A Dual timer is used to fire a periodic
interrupt, which toggles the state of an LED. Every 5 seconds the source clock changes and the LED blink rate changes
markedly.

Requirements

Tool: PSoC Creator 4.0

Programming Language: C (GCC 4.9.3)

Associated Parts: All S6E1 parts

Related Hardware: FM0-V48-S6E1A1 and FM0-64L-S6E1C3

Design
The schematic file includes CLK, DT and GPIO Components, renamed as shown below.
CLK
CLK
APBO
enabled
DT
DT
ChO 16-bit Free Run
Ch1 16-bit Free Run
Green_LED[<]

The firmware performs following functions:
1. |Initialize the LED GPIO (off) and enable read
Initialize and start the dual timer which toggles the LED in an interrupt
Enable the main and PLL clocks
Clear the count of toggles, switch to main clock, and wait 5 seconds

Clear the count of toggles, switch to PLL clock, and wait 5 seconds
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Repeat from step #4

Design Considerations

PLL Configuration

The PLL is set up in the System Clocks editor. It is configured to run at 40 MHz, which is noticeably faster than CLKMO (4 MHz
on S6E1A devices, 8 MHz on S6E1C) so that the LED blinks sat a very different speed when the source is changed.

The System Clocks editor, shown below, is launched by double-clicking on any system clock in the DWR editor.
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The desired frequency is set by pressing the configure button in the CLKPLL block to present the Configure PLL dialog.

Configure CLKPLL B

ﬂ‘ Automatic

Desired freq (MHz): 40

! Manual

10 =

Actual frequency: 40 MHz +3%

OK l | Cancel

PDL Installation

The project assumes that you have installed the PDL in the location specified in the Project Management panel of the Tools >
Options dialog. If that location is incorrect you will see the build error “The given PDL path is invalid. Unable to find required
PDSC file.” To correct this problem in a newly-created project open the Project > Properties dialog and enter the correct path to
the PDL. To avoid the problem in projects you create in the future, make sure you put the correct path in the Tools > Options
dialog.

Pin Selection

The project includes control files to automatically place the GPIO onto the appropriate pin for the supported kit hardware. To
change the pin selection, delete the control file or over-ride the control file selections in the Design Wide Resources Pin Editor.

Hardware Setup

The GPIO is connected to the green LED.

Table 1 lists the pin connections required to use this code example on FMO+ kits.

Table 1. List of Pins

Pin FMO0-V48-S6E1A1 FMO0-64L-S6E1C3

Green_LED:GPIO P61 P3E
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Components

Table 2 lists the PSoC Creator Components used in this example, as well as the hardware resources used by each.

CE216669 — FMO+ CLK Driving Dual Timer

Table 2. List of PSoC Creator Components

Component Version Hardware Resources
PDL_CLK 1.0 None
PDL_DT 1.0 DT block (one channel)
PDL_GPIO 1.0 GPIO pin

Parameter Settings

The CLK and GPIO Components use their default parameter settings. Only the Component instance names have been changed

for readability.

The CLK Component is present in the design to cause the CLK module functions to be included from the PDL.

The DT Component uses mostly default parameter settings, with the following modifications.

Table 3: Component Settings

Tab Setting Value
None Name DT
Timer UBChOPrescalerDiv 16

bChOIrgEnable true
Interrupts
bCh0OTouchNvic true

Operation

Program the kit and observe the rate of the blinking green LED. It repeatedly blinks slowly for 5 seconds and then much faster

for 5 seconds.
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Related Documents

Table 4 lists all relevant application notes, code examples, knowledge base articles, device datasheets, and Component
datasheets.

Table 4. Related Documents

PSoC Creator Component Datasheets

PDL_CLK Includes the CLM module API from the PDL (right-click on the component to access)

PDL DT Supports Periodic, Free-Run and One-Shot operation of the Dual Timer (right-click on the component to
— access)

PDL_GPIO Supports firmware access to physical pins (right-click on the component to access)

Device Documentation

S6E1A FMO+ S6E1A-Series 5V Robust ARM® Cortex®-M0+ Microcontroller (MCU) Family

S6E1C FMO+ S6E1C-Series Ultra Low Power ARM® Cortex®-MO0+ Microcontroller (MCU) Family

Development Kit (DVK) Documentation

FMO0-V48-S6E1A1 ARM® Cortex®-M0+ FMO+ MCU Evaluation Board

FMO0-64L-S6E1C3 ARM® Cortex®-M0+ MCU Starter Kit with USB and Digital Audio Interface
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