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How to Check the Ordering Part Number

1. Goto www.cypress.com/pcn.

2. Enter the keyword (for example, ordering part number) in the SEARCH PCNS field and click
Apply.

3. Click the corresponding title from the search results.

4. Download the Affected Parts List file, which has details of all changes

For More Information
Please contact your local sales office for additional information about Cypress products and
solutions.

About Cypress

Cypress is the leader in advanced embedded system solutions for the world's most innovative
automotive, industrial, smart home appliances, consumer electronics and medical products.
Cypress' microcontrollers, analog ICs, wireless and USB-based connectivity solutions and reliable,
high-performance memories help engineers design differentiated products and get them to market
first. Cypress is committed to providing customers with the best support and development
resources on the planet enabling them to disrupt markets by creating new product categories in
record time. To learn more, go to www.cypress.com.
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AN204736

F2MC-8FX Family MB95F200 Series 8-Bit Microcontroller LED Control Reference
Solution

Associated Part Family: MB95F200 Series

This application note gives a demo on how to dim the LED by turning on and off LED drive IC using the low frequency
PWM signal.
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1 Overview

LED is widely used in many fields now. In order to achieve higher efficiency or better illumination, the light is usually
required to have diming function. There are two ways to dim the LED: one is reducing the drive current, and another is
tuning on and off LED drive IC using the low frequency PWM signal. This demo adopts the second way.

This demo supports such features:

B Dim the LED by turning on and off the LED drive IC
B Change the PWM duty by potentiometer easily
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2 Demo Platform

This demo set is based on MB95F212K an 8 pins MCU. The MCU will generate a PWM signal to the LED drive IC to
dim LED. The potentiometer decides the PWM duty. Figure 1 shows the demo.

Figure 1. LED Diming Demo Board
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3 Functions

3.1 Tune the Light Up
User can turn the potentiometer to tune the light up.

Figure 2. LED at High Luminance

3.2 Tune the Light Down
User can turn the potentiometer to tune the light down.
Figure 3. LED at Low Luminance
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4 Hardware

4.1 System Block
Figure 4 shows the system block of the demo.

Figure 4. System Block Diagram
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4.2 Schematic

Figure 5 (next page) shows the hardware of this demo. The main parts are MB95F212 and T6322A. P04 is connected
to a potentiometer which is used control the PWM duty. PO5 is PWM output pin and is connected to the EN pin of LED
drive IC. When P05 outputs “H”, the IC will output maximum current to the LED module. When P05 outputs “L”, the IC
will shut down, and the LED module is off.

4.3 Pin Assignment
Table 1 shows MB95F212 pin assignment.

Table 1. MCU Pin Assignment

Number Pin Function
5 P04 Potentiometer input for PWM duty control
6 PO5/TO00 Low frequency PWM
7 P06 Null
8 P12/DBG Debugger port

Table 2 shows the T6322A pin assignment.
Table 2. LED Driver IC Pin Assignment

Number Pin Function
1 LX Switch signal output
2 GND GND
3 ADJ Null
4 Current feedback input
5 EN Enable signal input
6 VIN Power input

Www.Cypress.com
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Figure 5. LED Diming Board
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Firmware

ol

5.1 Flow Chart
The main function of this firmware is sampling voltage and generating PWM signal. The flow chart is shown as

Figure 6.
Figure 6. Main Function Flow Chart
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5.2 Files Description
Table 3. File Description
Functions Description
MCU_ initialization() Initialize MCU
PWM_init() Initialize timer00 for PWM
io_ad_init() Initialize AD module
ad_sample() Sample voltage and update the PWM duty
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53 Source Code

#include "mb95200.h*

I* SUB ROUTINES */
void MCU_initialization()
{
__DI0);
[*system clock*/
SYCC=0x01;
while( !STBC_MCRDY );
[*10 port*/
PDRO_PO05=0; //pin state="L",default L = LED off
DDRO_P05=1; /[Enable output level

InitirgLevels();
__EIQ;

}

I* SUB ROUTINES *

void PWM_init()

{
TOOCRO=0xC3;
TOOCR1=0x20; /ltimer01 output disable
TMCRO0=0x20; //8-BIT-OPERATION
TOOCR1_STA=1; /Istart timerO1
TOOCR1_OE=0; /loutput disable

}

I* SUB ROUTINES *

#define AD_CNT 8

unsigned char ad_data;
void io_ad_init()

{
DDRO_P00=0;
AIDRL_P00=1;
ADC1=0x40; /IANOO pin
ADC2=0x80; /I8bit AD
}
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* SUB ROUTINES *
void ad_sample()
{

unsigned char a=0,b=0;
unsigned int c=0;
for(a=0;a<AD_CNT;a++)

{
ADC1=0x41; /I/Start AD
while('ADC1_ADI&&b<250)
{
b++;  //[prevent AD halting in dead loop
}
c=c+ADDL;
}

ad_data=c/AD_CNT; /Ic/8
TOODR=ad_data;

I* MAIN ROUTINE */
void main()
{
MCU_linitialization();
io_ad_init();
ad_sample();
PWM_init();
TOOCR1_OE=1; /loutput enable
while(1)
{
ad_sample();

}
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under the intellectual property laws and treaties of the United States and other countries worldwide. Cypress reserves all rights under such laws and
treaties and does not, except as specifically stated in this paragraph, grant any license under its patents, copyrights, trademarks, or other intellectual
property rights. If the Software is not accompanied by a license agreement and you do not otherwise have a written agreement with Cypress governing
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TO THE EXTENT PERMITTED BY APPLICABLE LAW, CYPRESS MAKES NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH REGARD
TO THIS DOCUMENT OR ANY SOFTWARE OR ACCOMPANYING HARDWARE, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES
OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. To the extent permitted by applicable law, Cypress reserves the right to make
changes to this document without further notice. Cypress does not assume any liability arising out of the application or use of any product or circuit
described in this document. Any information provided in this document, including any sample design information or programming code, is provided only
for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality and safety of any
application made of this information and any resulting product. Cypress products are not designed, intended, or authorized for use as critical components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, life-support devices or systems, other medical
devices or systems (including resuscitation equipment and surgical implants), pollution control or hazardous substances management, or other uses
where the failure of the device or system could cause personal injury, death, or property damage (“Unintended Uses”). A critical component is any
component of a device or system whose failure to perform can be reasonably expected to cause the failure of the device or system, or to affect its safety
or effectiveness. Cypress is not liable, in whole or in part, and you shall and hereby do release Cypress from any claim, damage, or other liability arising
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and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of Cypress products.
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trademarks or registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit
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