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AN205504

F2MC-8FX Family MB95200H Series SPI SW Realization using GPIO

This application note describes about how to use the GPIO to realize SPI function on the MB95F200 series.
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1 Introduction

In this document, we will introduce how to use the GPIO to realize SPI function on the MB95F200 series.

2 SPI Overview

2.1 Background

The SPI is Motorola's serial peripheral interface. It is a flexible synchronous serial interface superset standard. It
allows duplex, synchronous, serial communication between the MCU and peripheral devices.

2.2 SPI Formats

SPI is a single master single slave synchronous serial communication. Each data bit from and to the master has its
own clock pulse. Therefore SPI uses at least three different signals. Some SPI formats use a fourth signal called
‘Chip Select’ (CS) which enables the communication by the master. This signal can be positive or negative active.
These signals are:

1. CL Serial Clock

2. DI Serial Input (Data from Slave to Master)
3. DO Serial Output (Data from Master to Slave)
4. CS Chip Select
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Figure 1. SPI Application
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Because there is no common SPI specification, the timing of the SPI clock signal is device dependent and it seems
that every producer uses its own timing.

For most SPI protocols four different settings are possible, which are mostly defined by the internal SPI master
control settings: CPOL (Clock polarity) and CPHA (Clock phase).

CPOL defines the active state of the SPI serial clock and thus the mark level.
CPHA defines the clock phase in respect of the SO-data hit.

There is no common classification of SPI protocols and SPI devices, which defines the settings of CPOL and CPHA
in respect of the protocol itself. So this document defines the settings as follows:

CPOL = 0: SPI clock has mark level “1”

CPOL = 1: SPI clock has mark level “0”

CPHA = 0: SPI clock is synchronous to SO-data bits

CPHA = 1: SPI clock is delayed by a half bit time in respect of SO-data bit

Data Order
In the most SPI formats the serial data direction is MSB first.

Communication Baudrate

The transfer rate of SPI communication is defined by the hardware itself. Mostly the speed is limited by set-up and
hold timing of the data signals.

SPI is used in a wide communication speed range. The range reaches from KBits/s to MBits/s.
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2.6 SPI Protocols
This section describes the most common different SPI protocol timings

CPOL =0, CPHA =0
This SPI format is in accordance with the standard serial synchronous format. The timing of the signals is shown in

2.6.1
the figure below:
Figure 2. SPI Protocol (CPOL =0, CPHA =0
CS/CS X | X
F teveie = Bit time
- EREREAERERRRENE

DO
D7 | D6 |D5 |D4 | D3 | D2 [D1 | DO |

Note: SPI clock in phase with data (mark level = “1”).

2.6.2 CPOL =1,CPHA =0
This SPI format is in accordance with the standard serial synchronous format with inverted clock signal
Figure 3. SPI Protocol (CPOL =1, CPHA =0)

o L

Note: SPI clock in phase with data (mark level = “0”, inverted).
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2.6.3 CPOL =0,CPHA =1
In this SPI format the clock signal is delayed by a half bit time to the standard synchronous format
Figure 4. SPI Protocol (CPOL =0, CPHA = 1)

- Uy n

“1”). In this format, the first data bit has to be set on DO before

Note: SPI clock delayed by half bit time (mark level
the first clock pulse occurs.

2.6.4 CPOL =1, CPHA =1
In this SPI format the clock signal is delayed by a half bit time to the standard synchronous protocol and the clock

signal is inverted.
Figure 5. SPI Protocol (CPOL =1, CPHA =0)
CS/CS X X
. U UL
DO D7 | De| D5 | D4 | D3| D2| D1 | DO

Note: SPI clock delayed by half bit time (mark level = “0”, inverted). In this format, the first data bit has to be set on

SO béfore the first clock pulse occurs.
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3 SPI Driver
3.1 Peripheral Usage

The MCU pins used as below:
P00, used as DO;

P01, used as DI;

P02, used as CL,;

P03, used as CE;

Driver Code

In this driver, the mode we used is “CPOL = 0, CPHA =0".

General Definition

typedef unsigned char BOOLEAN;
typedef unsigned char INT8U;
typedef signed char INT8S;
typedef unsigned int INT16U;
typedef signed int INT16S;
typedef unsigned long INT32U;
typedef signed long INT32S;
#define BOOL BOOLEAN
#define BYTE INT8U
#define UBYTE INT8U
#define WORD INT16U
#define UWORD INT16U
#define LONG INT32S
#define ULONG INT32U
#define UCHAR INT8U
#define UINT INT16U
#define DWORD INT32U
#define TRUE 1

#define FALSE 0

#define CE PDRO_P03
#define CL PDRO_P02
#define DI PDRO_PO1
#define DO PDRO_P00

/* Unsigned
[* Signed

8 bit quantity */
8 bit quantity */
[* Unsigned 16 bit quantity */
[* Signed
[* Unsigned 32 bit quantity */
[* Signed 32 bit quantity */

16 bit quantity */
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3.2.2 SPI Routine
void DelayUS(UBYTE nDly)

Return : None.
Parameters : nDly,delay US.
Description : Delay nDly US on the SPI.
Example : DelayUs (3);

void DelayUS (UBYTE nDly)

{
for (;nDly>0;nDly--) {}

}
Note: Different MCUs have different clock loops, please change the ‘DelayUS()’ function to realize the us delay

void SPI_Init ()

Return : None.
Parameters : None.
Description . Initialize the SPI.
Example : SPI_Init ();

void SPI_ Init()
{

DDRO P03=1;//P03,P02,P01 is output,P00 is input
DDRO_P02=1;
DDRO_P01=1;

DDRO_P00=0;

WWW.Cypress.com Document No. 002-05504 Rev.*A



Embedded in T
mbedded in Tomorrow: F2MC-8FX Family MB95200H Series SPI SW Realization using GPIO

UBYTE SPIReadByte ()

Return : Data from the SPI.
Parameters : None.

Description : Read a data from the SPI.
Example : Tmp=SPIReadByte ();

UBYTE SPIReadByte ()
{

UBYTE i=0;

UBYTE val=0;

DelayUS (5) ;

for (i=0;1<8;i++)

{
CL=L0O;
DelayUS (1) ;
CL=HI;
val=val<<l;
if (DO) val|=0x01;
DelayUS (1) ;

}

DelayUS (5) ;

return val;

void SPIWriteByte(UBYTE nVal)

Return : None.

Parameters : nVal,data writen to the SPI.
Description : Write a data to the SPI.
Example : SPIWriteByte (0x65);

void SPIWriteByte (UBYTE nVal)

{
UBYTE 1=0;

DelayUS (D) ;

for (1=0;1<8;1++)

{
CL=LO;
DI=nVal>>i;
DelayUS (1) ;
CL=HTI;
DelayUS (1) ;

}

DelayUS (5) ;
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4 Typical Application

4.1 HW Design
In this application, the MCU used is MB95F204K and the SPI device is LV23010V. The HW is designed as Figure 2.

Figure 6. Hardware Design
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P02 CL

P03 CE
EB95F204E L¥23010¥

4.2 Sample Code

The codes are applied on LV23010V. Please refer the LV23010V Manual to get the detailed information. In the demo,
the read address is set to 0x2A and the write address is set to 0x28, 0x29.

void SPI_Read(UBYTE nAddr,UBYTE nBytes,UBYTE *pBuf)
Return : NONE.
Parameters : nAddr,the LV23010 read address,0x2A;
nBytes, read number;
pBuf,data buffer read from the LV23010V.
Description : Read a data from the LV23010V.
Example : BYTE buf{3];
SPI_Read (0x2A,3, buf);

void SPI Read (UBYTE nAddr,UBYTE nBytes,UBYTE *pBuf)

{
UBYTE 7J;

CE=LO;

SPIWriteByte (nAddr) ;

CE=HI;

for (3j=0; j<nBytes; j++)
pBuf [j]=SPIReadByte() ;

CE=LO;
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void SPI_Write(UBYTE nAddr,UBYTE nBytes,UBYTE *pBuf)

Return : NONE.
Parameters : nAddr,the LV23010 read address,0x28 or 0x29;

nBytes,write number;
pBuf,data buffer writen to the LV23010V.
Description : Write a data to the LV23010V.

Example : BYTE buf[3];
SPI_Write (0x29,3, buf);

void SPI Write (UBYTE nAddr,UBYTE nBytes, UBYTE *pBuf)

{
UBYTE 7;

CE=LO;

SPIWriteByte (nAddr) ;

CE=HI;

for (j=0; j<nBytes; j++)
SPIWriteByte (pBuf([jl);

CE=LO;
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SPI Communication Wave
The baudrate is 500kbit/s.

4.3.1 Write Wave

Addr: 0x29

Data: OxD2, 0x45, 0x12

Figure 7. Write Wave

g o e e

sy v LOLALES 208 8 00 8

Note: Address is LSB first. Data is LSB first.

4.3.2 Read Wave
Addr: Ox2A

Data: 0xDO, 0x00, 0x00

Figure 8. Read Wave

Note: Address is LSB first. Data is MSB first.
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Notes
SPI reading and writing address is always different. In other words, we only read or write on a address

More Information

For more information on Cypress MB95200 products, please visit following website
www.cypress.com/documentation/application-notes/mb95200-spi-sw-realization-using-gpio

Document No. 002-05504 Rev.*A

11

WWWw.Cypress.com


http://www.cypress.com/documentation/application-notes/mb95200-spi-sw-realization-using-gpio

b

=== CYPRESS
F2MC-8FX Family MB95200H Series SPI SW Realization using GPIO

s

Embedded in Tomorrow™

Document History
Document Title: AN205504 - F2MC-8FX Family MB95200H Series SPI SW Realization using GPIO

Document Number: 002-05504
Revision ECN Orig. of Submission Description of Change
Change Date
02/04/2009 Initial release.

- — HUAL 03/24/2009 | Modify the format.
Migrated Spansion Application note from MCU-AN-500035-E-10 to Cypress format.

HUAL 05/09/2016

*A 5261876

WWW.Cypress.com Document No. 002-05504 Rev.*A



=
==2# CYPRESS

Embedded in Tomorrow”
mbeddec in fomorroi F2MC-8FX Family MB95200H Series SPI SW Realization using GPIO

Worldwide Sales and Design Support

Cypress maintains a worldwide network of offices, solution centers, manufacturer’s representatives, and distributors. To find
the office closest to you, visit us at Cypress Locations.

Products PSoC® Solutions

ARM® Cortex® Microcontrollers  cypress.com/arm PSoC 1 | PSoC 3 | PSoC 4 | PSoC 5LP
Automotive cypress.com/automotive Cypress Developer Community
Clocks & Buffers cypress.com/clocks Forums | Projects | Videos | Blogs | Training | Components
Interface cypress.com/interface .

Lighting & Power Control cypress.com/powerpsoc Technical Su Ppo rt

Memory cypress.com/memory cypress.com/support

PSoC cypress.com/psoc

Touch Sensing cypress.com/touch

USB Controllers cypress.com/usb

Wireless/RF cypress.com/wireless

PSoC is a registered trademark and PSoC Creator is a trademark of Cypress Semiconductor Corporation. All other trademarks or registered trademarks
referenced herein are the property of their respective owners.

Cypress Semiconductor Phone : 408-943-2600

GYPRESS 198 Champion Court Fax : 408-943-4730
San Jose, CA 95134-1709 Website : www.cypress.com

Emr.:edaerj in Tomorrow™

© Cypress Semiconductor Corporation, 2008-2016. This document is the property of Cypress Semiconductor Corporation and its subsidiaries,
including Spansion LLC (“Cypress”). This document, including any software or firmware included or referenced in this document (“Software”), is owned
by Cypress 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 the use of the Software, then Cypress hereby grants you a personal, non-exclusive, nontransferable license (without the right to
sublicense) (1) under its copyright rights in the Software (a) for Software provided in source code form, to modify and reproduce the Software solely for
use with Cypress hardware products, only internally within your organization, and (b) to distribute the Software in binary code form externally to end
users (either directly or indirectly through resellers and distributors), solely for use on Cypress hardware product units, and (2) under those claims of
Cypress’s patents that are infringed by the Software (as provided by Cypress, unmodified) to make, use, distribute, and import the Software solely for
use with Cypress hardware products. Any other use, reproduction, modification, translation, or compilation of the Software is prohibited.

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 from or related to all Unintended Uses of Cypress products. You shall indemnify and hold Cypress harmless from and
against all claims, costs, damages, and other liabilities, including claims for personal injury or death, arising from or related to any Unintended Uses of
Cypress products.

Cypress, the Cypress logo, Spansion, the Spansion logo, and combinations thereof, PSoC, CapSense, EZ-USB, F-RAM, and Traveo are trademarks or
registered trademarks of Cypress in the United States and other countries. For a more complete list of Cypress trademarks, visit cypress.com. Other
names and brands may be claimed as property of their respective owners.

WWW.Cypress.com Document No. 002-05504 Rev.*A 13


http://www.cypress.com/?id=1062
http://www.cypress.com/products
http://www.cypress.com/products/32-bit-arm-cortex-mcus
http://www.cypress.com/applications/automotive-solutions
http://www.cypress.com/products/clocks-buffers
http://www.cypress.com/products/interface
http://www.cypress.com/products/powerpsoc-power-controllers
http://www.cypress.com/products/memory-products
http://www.cypress.com/psoc/
http://www.cypress.com/products/touch-sensing
http://www.cypress.com/products/usb-controllers
http://www.cypress.com/products/wirelessrf
http://www.cypress.com/psoc
http://www.cypress.com/products/psoc-1
http://www.cypress.com/products/psoc-3
http://www.cypress.com/products/psoc-4
http://www.cypress.com/products/psoc-5lp
http://www.cypress.com/cdc
http://www.cypress.com/forum
http://www.cypress.com/projects
http://www.cypress.com/video-library
http://www.cypress.com/blog
http://www.cypress.com/training
http://www.cypress.com/cdc/community-components
http://www.cypress.com/support
http://www.cypress.com/support
http://www.cypress.com/

