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1 Introduction

The FT9xx Peripheral Driver Library is a collection of ‘C’ language based functions that are intended to
ease the development of applications running on the FT9xx Microcontroller. See Figure 1.1. Details of the
API functions can be found in AN 365 FT9xx API Programmers Manual.

Sometimes the functionality of the API driver functions provided might not meet the needs of the
particular operation for a custom design. However, the user has a couple of options:

1. Write your own functions to access the IC at register level. See AN 324 FT900 User Manual for

more information.
2. Modify the API driver functions to change the functionality.
3. Reference the API driver source code to create your own functions.

This technical note demonstrates the 2" option, modifying the API driver functions provided with the
FT9xx toolchain.

‘ User Application
meimone B Il )
S B Bl - g|g :

Content supplied by FTDI Chip |

Figure 1.1 -FT9xx Software Stack
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2 Modification Process

To change the way any of the source code in the FT9xx API driver library works, copying the source code
of the relevant module into the Eclipse project ignores the version in the library and uses the locally
copied version, allowing users to change the code.

An example could be with the I?C master library. At time of writing, the I°C read and write functions only
allow for 8-bit register addressing. The API driver functions can be modified to allow for 16-bit register
addressing. This example scenario is used in the next sections to help demonstrate the process.

2.1 Create Project

Users can create new projects in Eclipse via File > New Project > C/C++ Project as shown in Figure 2.1.
[ & New Project B

Select a wizard —

Create a new C project

Wizards:
type filter text

4 (= General
= Project
a (= C/C++
[’ C Project
[€ C/C++ Project
[6%] C++ Project
[c+] Makefile Project with Existing Code

= RPM
(== Tracing
(= Examples
'l\?,:’ < Back | Next > I Finish Cancel

Figure 2.1 -New C Project

Enter the project name, select Executable > Empty Project, and select Bridgetek FT9xx GCC under
Toolchains as shown in Figure 2.2.
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[ & C Project [ = &r

C Project —>

Create C project of selected type

Project name:  Modify_API

Uze default location

ChUsers\David.Paterson'\Documents\Bridgetek\FTed\works Browse...
default
Project type: Toolchains:
4 (= Executable
& Empty Project Cross GCC
& Helle World ANSI C Project MinGW GCC

> (= Shared Library

> (= Static Library

s (= Others

s (= Makefile project
> (= GNU Autctools

Show project types and toolchains enly if they are supported on the platform

@ [ <Back |[ Nea> |[ Einisn

Figure 2.2 —-New Project Type
Click Next and select the MCU types that you require (FT900 / FT930) as shown in Figure 2.3.
[ = ( Project [ S [ |

Select Configurations —g

Select platforms and configurations you wish to deploy on

Project type: Executable
Toelchains: Bridgetek FT%e: GCC

Configurations:
% FT900_Debug Select all
B3 FT900_Release
5 FT930_Debug Deselect all

%3 FT930_Release

Advanced settings...

Use "Advanced settings” button to edit project’s properties,

Additional configurations can be added after project creation,
Use "Manage configurations” buttons either on toolbar or on property pages.

@ [ <Bck || Net> 1| Einisn

Figure 2.3 —-New Project Configurations
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Click Next then Finish.

The project will appear in Project Explorer as shown in Figure 2.4

4 =5 Modify_API
> [t Includes
> = Includes
> [ Scripts
» [ Sources
Figure 2.4 —New Project Structure

Some code has been written which utilizes the i2cm_read API function as shown in Figure 2.5.

[ main.c 22 = 0
uart_open(UARTE, '
1
UART_DIVIDER_1952@8 BAUD,
uart_data bits &,
uart_parity_none,
uart_stop bits 1);

* Device */ i
Prescaler = 1 */
Divider = 1382
No. Data Bits */
Parity */

No. Stop Bits */

[ B R EY R X

l

/* Print out a welcome message... */
uart_puts(UART®,

/* Enable the I2C Slave device... */
sys_enable(sys device 12c_master);

RV (Y R N WV R = ]

[

#if defined(_ FT9@8_ )

#if I2C_CHANNEL == @
/* Set GPIO44 to I2CM_SCL and GPIO4S to I2CM_SDA... */
gpio_function(44, pad_i2c@_scl);

93 gpio_pull(44, pad_pull none);

a4 gpio_function(45, pad_1i2c@_sda);

a5 gpio_pull(45, pad_pull none);

96 #elif I2C_CHANNEL ==

7 /* Set GPIO46 to I2CM_SCL and GPIO47 to I2CM_SDA... */

8 gpio_function(44, pad 12c@ scl);

a9 gpio_pull(46, pad_pull_none);

e gpio_function(45, pad 12c@ sda);

gpio_pull(47, pad pull_none);

WD 00 00 0O 00 00 0O GO 0O 0O O

[T=t-}
[EN= ]

/* Set the I2C Master pins to channel 1 */ —
sys_i2c_swop(l);
#else
# error Please set I2C_CHANNEL to either @ or 1
#endif /* I2C_CHANNEL */

= mon Wk G

[

#elif defined(__FT938_ )

/* Set GPIO12 to I2CM _SCL and GPIO13 to I2CM_SDA... */
gpio_function(12, pad_i2cm_scl);

13 gpio_pull(12, pad_pull none);

14 gpio_function(13, pad_i2cm_sda);

15 gpio_pull(13, pad_pull none);

FREEDDOO 00600 0

L]

m

17 #endif

19 /* set up I2C */

28 i2em_init(I2CM NORMAL SPEED, leeea);

21

22

23 i2em_read(EEPROM_ADDR, location, eeprom_buffer, EEPROM_SIZE);
24

25

26 /* Now keep looping */

27 while (1);

29 return @;

3

= ®
et
|

Figure 2.5 -New Project Code
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2.2 Copy Source
In order to change the API source code, copy the i2cm.c file into the project as shown in Figure 2.6.

The API source files can be found here:
C:\Users\Username\Documents\Bridgetek\FT9xx\version\Source\src

The file can be copied at windows explorer level then right-click on the project in Eclipse and select
Refresh to see the added file. They can also be copied from Windows explorer and pasted into Eclipse
where no refresh is required within Eclipse.

4 =5 Modify_API
s :j;f' Binaries
- [ Includes
- = FT900_Debug
= Includes
© = Scripts
4 [= Sources
- e i2eme
- g main.c
Figure 2.6 -Insert API source

2.3 Edit the Code
The Project code and API code can now be edited.

Figure 2.7 shows some new I2C read code for 16-bit addressing.

Note that the function structure has changed from:

int8_t i2cm_read(const uint8_t addr, const uint8_ t cmd, uint8_t *data, uintl6_t number_to_read)

to

int8_t i2cm_read(const uint8_t addr, const uintl6_t reg, uint8_t *data)

The ft900_i2cm.h header file at the following location needs to be edited to reflect the function attribute
change:

C:\Program Files (x86)\Bridgetek\FT9xx Toolchain\Toolchain\hardware\include

Note: Administrator privileges are required to edit this file as it resides in the Program Files directory.

Note: If the function structure hasn’t changed there is no need to edit the header file.
The project main code should also be updated to reflect this change:

#define I2C_ADDR (@x78)

#define EEPROM_SIZE (1024/8)

uint8 t eeprom_buffer[EEPROM_SIZE] = {0};
const uint8 t addr = I2C_ADDR;
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i2cm_read(addr, location, eeprom_buffer);

[£] main.c [g i2em.c 22

228 }
229
238- int8 t iZcm_read(const uint8 t addr, const uintlé t reg, uintd t *data)
231 {
232 intd_t ret = 8;
233 uintd_t regl, regh;
234
235 regl = reg & Bxff;
236 regh = reg »» &;
237
238 do
239 {
248 /* Write slawve address to SA */
241 T2CM->I2CM 5LV ADDR = addr;
242
243 /* Write register high address to BUF */
244 I2CM->I2CM_DATA = regh;
245 /* Write command to I2CMCR to send Start and command byte. */
246 I2CM->I2CM CNTL_STATUS = I2C_FLAGS START | I2C_FLAGS_RUN;
247 if(i2c_wait_for()) {
248 /* An Error Occurred */
49 ret = -1;
58 break;
51 1
52
53 /* Write register low address to BUF */
54 I2CM->I2CM DATA = regl;
55 I2CM->T2CM CNTL STATUS = I2C_FLAGS RUN | I2C FLAGS STOP;
56 if(i2c_wait_for()) {
57 /* An Error Occurred */
58 ret = -2;
59 break;
6@ 1
61
62 delayms(1);
63
64 /* Write slave address to SA with R operation */

I2CM->I2CM 5LV ADDR = addr | @x@1;
/* Receive with a NAacCK */
T2CM->T2CM CNTL_STATUS = T2C FLAGS START | I2C_FLAGS STOP | I2C FLAGS RUN;

o
J v i

63 if(i2c_wait_for()) {

69 /* An Error Occurred */
7 ret = -4;

7 break;

)

}

/* Read data from device. */
*data = I20M->I2CM_DATA;

o

]

~

1
PR TR g

~

} while (@);

~

o
woca

return ret;

PoRDORD R ORI ORI R RS ORI ORI R ORI ORI R R ORI ORI R R R BRI R R ORI ORI ORI RS ORI R R RS ORI RO R
o

| oo
=]
[u—

Figure 2.7 -New API Code
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2.4 Rebuild
The project can now be rebuilt. This can be done by right-clicking on the project and selecting build, or
by clicking on the build icon %' v

The status is shown in the console window. See Figure 2.8 for a successful build.

- s -
¢ Preblers & Tmky ) Conszle Frapeties 121 « 2 Q- v
n PTO0Q Dwiug for | - edify_:
(k55 )/8ridgetek/FTixe Toolehain/Toclchain/he-duare/inclode” -1". . /Inclades” Og -g ~Fusr-tracking -fvar-tracking sesigsamts
(BE)/Mriagetel/FT9xx Toolchain/Toslchain/hardware/ include” -T" TIncludes” -Og -g -fynr-tracking -fyar-tracking-sscigmwents
Pinished builaing: ../Scurces/main.c’
Bullding target: Modify 45T .elf
Linker
t/Program Files (aB8)/Bridgetek/Fi9xs Toolchain/Toclchain/hardware/Lis/Debuy™ M1, - ge-sections i, . entry= start <0 “Medify W1 elf™ _/leurces/ilce.o

wdify API,eif

{shed bulleing target

ook ing: Ffoxx Plash Flle Sermratar
t32-elf-cbjcopy --qutput-target blnary "WModify 2PI1.elf™ “Modify &°1.04n"
Finished bullging: Podify APT.9in

Isvoking: FT9xx Olsplay Isage Siae'

f132-elf-size --formatabeckaley -x “Mosify 4P7.elt”
twxt data bea dec hex filensew
fabss  Gxildt ek EE d1c Mdify 401 elf

Finished bullging: SITE

51128 Bulld Finlshed (took B57ws)

Figure 2.8 —Console Output Success

Any warnings or errors will be shown in the console windows. Figure 2.9 shows an error case when the
header file is not updated to reflect a function type change.

- Y - o CE
£ Potiem & Tests O Conche | Przpertun g 3 = @
COY By Console Mogty A1)

13:40:05 **** Incressntel Build of configurmtion PT900 Debug for project Modify APT ****
woke all
Peilding t1le ISources/13om, ¢

Iavoking: #TOax OLC Coopiler’'

1f-gcc -0__FT98d__ -I"Ci/Prograe Flles (wB6)/8ridgetek/FT9xx
ol ces/i2em. c:790:0: error: tonflicting typwe for ‘ice
218 t L2om resd{const ulntd t adde, const uistid v reg, ulsth t *dats)

Toolchain/Teolchaln/hardware/Include™ 17, /Incluges™ -0g -g -fvar-tracking ~fvar-trackisg-assigmments

In file iacluded from C:/Frogree Files (x08)/Bridgeted/rTRex Toclchein/Toolcsain/marduare/ include/feos n: 6310,

fro Sources/l2ce. £i51
C:/Progres Tiles (a86)/Bridpetek v Toolchain/Toalchein/hardvare/ inc lude /F£500_ 100w, hi9%i8: nate: previcus declaration of "Low_read’ was tere
Is20 ¢ {lcw resd{comat ulntd t adds, conmat uisth t oad,

make: *** [Sourcen/iZem.g] frrer 1

3:40104 Bulld Finished [took J3.299%s

Figure 2.9 -Console Output Error
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3 Conclusion
The FT9xx API functions can easily be edited to suit your needs, if the default functionality does not suit.

Users can also reference this code to create their own functions.
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AN 324 FT900 User Manual

FT90x Toolchain

Acronyms and Abbreviations

Terms Description

API Application Programming Interface
I1°C Inter-Integrated Circuit

IC Integrated Circuit
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