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The following document contains a beginner’s guide to interfacing an MSP430 micro controller with a SD 
card using a FAT32 format. Detailed explanations and examples are provided to ensure the reader 
understands the concepts that are presented. 
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Introduction 

The Secure Digital [SD] card is one of a number of different types of flash memory cards designed as a 

removable storage device. The SD technology is used by more than 400 brands across dozens of product 

categories and more than 8,000 models. The SD card is a relatively simple 9-pin interface using 4 data 

lines, a command line and a clock line. There are three size variants: original SD, miniSD, and microSD to 

accommodate applications that require smaller removable devices. There are three different modes of 

operation: Serial Peripheral Interface (SPI), one-bit SD, and four-bit SD.  

File Allocation Table (FAT) is the name of a computer file system architecture and a family of industry 

standard file systems utilizing it. As disk drives evolved, different versions of the FAT format were 

created to compensate. The successive major versions of the FAT format are named after the number of 

table element bits: 12 (FAT12), 16 (FAT16), and 32 (FAT32).  

Most SD cards are preformatted with one or more MBR partitions, where the first or only partition 

contains a file system. The file system may be any variation of the FAT formatting. This allows a personal 

computer to easily access and read the content of the SD card. 

The rest of this document will discuss the necessary files and changes to read and write to an SD card in 

FAT32 format using an MSP430 microcontroller. 

Necessary Files 

In order to interface your MSP430 with an SD card using the FAT32 format the following files must be 

included: 

 diskio.h 

 ff.c 

 ff.h 

 ffconf.h 

 HAL_SDcard.c 

 HAL_SDcard.h 

 integer.h 

 mmc.c 

 mmc.h 

 SD_main.c 

 

Necessary Files to Change 

The code is currently written to work with a MSP430F5529. Depending on what version of the MSP430 

you are planning on using, it may be necessary to alter two of the files:  
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 HAL_SDcard.c 

 mmc.c 

The MSP430F5529 has two ports available that can be setup to be used for SPI. The attached code is 

currently using PORT 3. Lines 46-58 of HAL_SDcard.c should be changed to a port that supports SPI on 

your particular version of the MSP430. 

Depending on the type of SD card you choose to use, the operating frequency can vary. An operating 

frequency between 100 kHz and 400 kHz will support multiple card types. The processor in this 

document is being run its maximum speed of 25 MHz. Line 23 of mmc.c must be changed to the 

frequency of your processor.  The baud rate for the SPI clock on line 85 of HAL_SDcard.c must also be 

changed to produce a clock rate between 100 kHz and 400 kHz. The current code produces a SPI clock 

rate of 397 kHz.   

Pin Out 

Electrically interfacing between different types of SD cards is about the same, but the pin assignment 

and number of pins may vary. The pin functions can also vary between different modes of operation. 

The card being used is a SanDisk 2GB SD card and is being operated in SPI mode.  

 

Figure 4.1 - SD Card Pin Out 

Figure 4.1 displays a common pin out of a normal SD card. Again, it is important to note that the pin 

assignment may vary between SD card models.  
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Figure 4.2 – SD Card Wiring Diagram 

Figure 4.2 displays a wiring schematic for connecting a SD card to microcontroller when using the SPI 

mode of operation. The pull-up resistors on the data lines, command line, and clock prevent the inputs 

from floating when not being driven. The MSP430F5529 is capable producing an internal pull-up 

resistor, this is done through software. The attached code has already taken care of the pull-up resistors. 

In the event that the processor you are using is incapable of producing an internal pull-up resistor, 

external pull-up resistors must be added. 

Commands and Examples 

After including the necessary files, making the necessary changes to those files to work with your 

processor, and wiring the SD card to your processor interfacing using FAT32 is simply just a set of 

functions. 

f_mount() – Register /Unregister a work area 

f_open() – Open/Create a file 

f_close() – Close a file 

f_read() – Read a file 

f_write() – Write a file 

A list of more extensive commands and all command arguments can be found at: 

http://elm-chan.org/fsw/ff/00index_e.html 

 


