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1  Introduction  

The FT9 XX peripheral driver l ibrar ies (libft900 .a and libft930.a )  are  a collection of óCô language 
based functions that abstract away from the bare metal and present the programmer with an easy 
to use API to develop applications quickly and easily.   

Figure 1 -  FT90X Series Interface Driver Support   and Figure 2 show the overall FT9XX Interface 
driver support . This document focuses on the Hardware Interface Driver layer to show examples of 

usage. All drivers except for the D2XX drivers and MC CI stack (FT90 X only) are provided as source 
code for easy adaptation and modification.  Please contact Bridgetek  if access to proprietary source 
code is required.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1  -  FT90 X Series Interface Driver Support   
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Figure 2  -  FT93X Series Interface driver support  

http://brtchip.com/product/
mailto:docufeedback@brtchip.com?subject=AN_360%20Version%201.8
http://brtchip.com/contact-us


Application Note  

 AN_360  FT9XX Example Applications  
 Version 1.8  

 Document Reference No.: BRT_000115  Clearance No.: BRT#073  

 
 7 
Product Page   

Document Feedback  Copyright © Bridgetek Pte Ltd  

 

1.1  Overview  

This document describe s the construction and execution of the FT9 XX example programs  and is 

intended to introduce users to  FT9XX program ming using Bridgetekôs FT9XX Driver Libraries in  
order to lower development time and deliver higher quality applications . 

Table 1 shows the breakdown of examples between FT90X and FT93 X series.  
 

 Examples  FT90 X FT93 X 

1 
Analogue to Digital Converter (ADC)  

 

Yes Yes 

2 
Camera Se nsor Interface  
 

Yes No 

3 Controller Area Network (CAN)  Yes No 

4 Digital to Analogue Converter (DAC)  Yes Yes 

5 Ethernet  Yes No 

6 General Purpose I/O (GPIO)  Yes Yes 

7 I2C Master  Yes Yes 

8 I2C Slave  Yes Yes 

9 I2S  Yes No 

10  Pulse Width Modulation (PWM)  Yes Yes 

11  Real Time Clock  Yes Yes 

12  SD Host  Yes Yes 

13  SPI Master  Yes Yes 

14  SPI Slave  Yes Yes 

15  Timer  Yes Yes 

16  
Universal Asynchronous Receiver 
Transmitter (UART)  

Yes Yes 

17  
Watchdog  

Yes Yes 

Table 1  -  Example s support ed  by  FT90 X and FT93 X 

Additional examples can be found here:  http://brtchip.com/ft90x/ .   
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2  Installation  and Programming  

2.1  FT9 XX  Toolchain  Installation  

Please refer to AN_325 FT9 XX Toolchain Installation Guide  for  instruction on how to install the 
FT9XX GCC toolchain.  

2.2  Importing the Examples  

Within Eclipse, select File Ą Import Ą General Ą Existing Projects into Workspace.  Browse to the 

FT9XX examples directory (C: \ Users \ Username \ Documents \ Bridgetek \ FT9xx\ version \ Examples ) . 
Select and click OK. The project s should appear in the Project Explorer.  

2.3  Targets and Configuratio ns  

The example projects are preconfigured to target both the FT90 X and FT93 X family of 
microcontrollers. Each target MCU has two configurations ï Debug and Release. The Debug 
configuration is intended to be use d for debugging (with GDB) and uses the ïOg op timization flag. 
The Release configuration uses ïOs. The Debug and Release project configurations link to Debug 
and Release versions of the peripheral libraries , respectively.  
 

Since there are two possible target MCUs, a project may have up to 4 possible configurations ï 
FT900_Debug, FT900_Release, FT930_Debug and FT930_Release as shown in Figure 3. The user 
should set  the appropriate configuration as the ñactiveò configuration depending on the actual 
target microc ontroller. The default active configuration is FT900_Debug . In Eclipse the active 
configuration can be changed by right clicking the project and selecting Build Configurations | 

Set Active  or selecting the appropriate configuration from the dropdown list near the build icon (

)  on the Eclipse main menu as shown in Figure 3.  

 

 

Figure 3  -  Project Configurations  

When creating a new project, the user can select the configurations required as shown  in Figure 4 
and Figure 5. 
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Figure 4  -  Creating a new empty project  

 

Figure 5  -  Selecting the required t arget configurations  
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2.4  Supported Hardware  

The examples have been verified on the following evaluation boards:  

1.  MM900EVxA and MM900EVxB for FT900  
2.  MM900EV -LITE for FT900  
3.  MM930Mini for FT930  

4.  MM930Lite  for FT930  

2.5  Building the FT9 XX  Example Applications  

To buil d the example applications:  

¶ Right click the Project and click óBuild Project ô. 

OR 

¶ With the  Project selected, click the Build Icon ( ) .  

Note that you can also clean the project by right clicking on the project and selecting óCleanô. 

2.6  Programming  

For every ex ample  that is successfully built,  a .bin and an .elf file are produced. The .bin file is the 

stripped version of the .elf file and it represents the binary image to be programmed into the 
device. For example, when UART Example 1 project is built, uart_exam ple1.bin  and 
uart_example1.elf files are produced . The uart_example1.bin file is programmed into the device 
and uart_example1.elf is used  by the debugger.  
 

To program a specific application into the memory of an FT9XX device, use  the Run Ą Run 

Configuratio nsémenu within Eclipse  in Figure 6 .  

Alternatively you can use Bridgetekôs free FT9XX Programming Utility ( ) shown in Figure 7. This 
can be accessed via the óFT9XX Programming Utilityô shortcut found on the desktop or under the 
óBridgetek Utilitiesô menu in Eclipse. 

Please see more details on progr amming the binary file through E clipse plugin  or FT9 XX 
programmer utility  in AN_325 FT9 XX Toolchain Installation Guide . 

 

 

Figure 6  -  Run Configuration window  

http://brtchip.com/product/
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Figure 7 -  FT9 XX  Programming Utility  One - Wire Option  

2.7  D2XX drivers  

The D2XX exam ples in this document depend on FTDI D2XX Windows CDM drivers . When Windows 
enumerates a D2XX interface, the required driver software is automatically installed by Windows 
Update . Note that the CDM drivers will not be installed automatically if the defaul t VID and PID are 
modified. Please contact Bridgetek Pte Ltd for assistance.  The D2XX interfaces are enumerated and 
appear as óUSB Serial Converter Xô where X is an alphabet starting from A in the Windows Device 
Manager. The USB Serial Converter may be ac cessed as a regular D2XX device (through the D2XX 

API) or as a Virtual COM Port (VCP) device. In order to access the device as a VCP device, select 

the óLoad VCPô option on the property page of the USB Serial Converter . Figure 8 -  USB Serial 
Converter Properties  shows the property page and the óLoad VCPô selection.  
 

 

Figure 8  -  USB Serial Converter Properties  

See Drivers  and Installation Guides  for further information on the D2XX CDM driver installation.  

http://brtchip.com/product/
mailto:docufeedback@brtchip.com?subject=AN_360%20Version%201.8
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3  Examples  

Some of the examples require the user to connect a USB to S erial converter cable to  UART0 as this 
port is used to send and receive text. The terminal settings should be 19200 baud rate , unless 
otherwise a specific baud rate  is mentioned in the example. The rest of the settings are 8 data 
bits, no parity and 1 stop  bit.  Flow control is not enabled , unless otherwise specified in the 
example . Set terminal display settings to monospaced (fixed sized) font for best output.   

Minimum UART0 connections are:  

¶ UART0_TXD/GPIO48 : available via CN3 Pin 4 on FT90 X EVM 
¶ UART0_RXD/ GPIO49 : available via CN3 Pin 6 on FT90 X EVM 

Or 

¶ UART0_TXD/GPIO23: available via CN2 Pin 3 on FT930 Mini module  
¶ UART0_RXD/GPIO22: available via CN2 Pin 4 on FT930 Mini module  

Or 

¶ UART0_TXD/GPIO23: available via CN1 Pin 4 on MM930Lite  module  
¶ UART0_RXD/GPIO22:  available via CN1 Pin 6 on MM930Lite  module  

 

FTDI have a range of suitable cables available like the TTL-232R -3V3  available from 
http://www.ftdichip.com/Products/Cables.htm . 

The terminal program used in most of the examples is  PuTTY. However, any VT100 compatible 

terminal emulator or any simple serial port (COM) terminal emulation program such as Terminal or 
Teraterm can be used.  

Additionally, some  examples require the use of a Bus Pirate 
(http://dangerousprototypes.com/docs/Bus_Pirate ) in order to provide stimulus.  

Below table gives the matrix of FT9 XX examples that can be supported on various hardware 
boards.  

Where,  

o -  Applicable  

x -  Not Applicable  

 

FT9 XX  
Examples  

MM900  
EV1A  

MM900  
EV2/3A  

MM900E
V- LITE  

MM900E
V1 B 

MM930
Mini  

MM930  

Lite  

ADC Example 1  o o o o o o 

ADC Example 2  o o o o o o 

ADC Example 3  o o o o o o 

BCD Example 1  o o o o o o 

Camera Example 

1  
x o x x x x 

CAN Example  1  o o o o x x 

CAN Example 2  o o o o x x 

CAN Example 3  o o o o x x 

D2XX Example 1  o o o o o o 

D2XX Example 
UART Bridge  

o o o 
o 

o o 

DAC Example 1  o o o o o o 

DAC Example 2  o o o o o o 

http://brtchip.com/product/
mailto:docufeedback@brtchip.com?subject=AN_360%20Version%201.8
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FT9 XX  
Examples  

MM900  
EV1A  

MM900  
EV2/3A  

MM900E
V- LITE  

MM900E
V1 B 

MM930
Mini  

MM930  

Lite  

DAC Example 3  o o o o o o 

DLOG Example  o o o o o o 

Ethe rnet 

Example 1  
o o x 

o 
x x 

FreeRTOS 
Example 1  

o o o 
o 

o o 

FreeRTOS 
Example 2  

o o o 
o 

o o 

FreeRTOS 
Example 3  

o o o 
o 

o o 

FreeRTOS 
Example 4  

o o o 
o 

o o 

FreeRTOS lwIP 
Example  

o o x 
o 

x x 

FreeRTOS D2 XX 
Example  

o o o 
o 

o o 

GPIO Example 1  o o o o o o 

GPIO Example 2  o o o o o o 

GPIO Example 3  o o o o o o 

I2C Master 
Example 1  

x x o 
x 

o o 

I2C Master 
Example 2  

o o x 
o 

x x 

I2C Slave 
Example 1  

o o o 
o 

o o 

I2S  Master  
Example 1  

o o x 
o 

x x 

I2S Master 

Example 2  
o o x 

o 
x x 

PWM Example 1  o o o o o o 

PWM Example 2  o o o o o o 

PWM Example 3  o o o o o o 

RTC Example 1  o o x o o o 

RTC Example 2  o o x o o o 

RTC External 

Example 1  
o o x 

x 
x x 

RTC External 
Example 2  

o o x 
x 

x x 

SD Host Example 

1  
o o o 

o 
x o 

SPI Master 
Example 1  

o o o 
o 

o o 

SPI Master 

Example 2  
o o o 

o 
o o 

http://brtchip.com/product/
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FT9 XX  
Examples  

MM900  
EV1A  

MM900  
EV2/3A  

MM900E
V- LITE  

MM900E
V1 B 

MM930
Mini  

MM930  

Lite  

SPI Master 
Example 3  

o o o 
o 

o o 

SPI Slave 
Example 1  

o o o 
o 

o o 

Timer Example 1  o o o o o o 

Timer Example 2  o o o o o o 

Timer Example 3  o o o o o o 

UART Example 1  o o o o o o 

UART Example 2  o o o o o o 

UART Example 3  o o o o o o 

UART Example 4  o o o o o o 

UART 9bit Mode 
Example  

o o o o x x 

GPIO DFU 
Example  

o o o 
o 

o o 

USBD Example 
BOMS to SD 
Card  

o o o 
o 

x o 

USBD Example 

HID  
o o o 

o 
o o 

USBD Example 
HID Bridge  

o o o 
o 

o o 

USBD Example 

CDCACM  
o o o 

o 
o o 

USBD Example 
RNDIS  

o o x 
o 

x x 

USBD Example 
UVC Webcam  

x o x x x x 

USBH_Example 
Hub  

o o x 
o 

x x 

USBH Example 
HID  

o o x 
o 

x x 

USBH Example 
CDCACM  

o o x 
o 

x x 

USBH Example 
BOMS  

o o x 
o 

x x 

USBH Example 
File System  

o o x 
o 

x x 

USBH Exam ple 
FT232  

o o x 
o 

x x 

AOA Examples  o o x o x x 

Watchdog 
Example 1  

o o o 
o 

o o 

Table 2  -  Examples supported in various hardware boards  
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3.1  ADC Examples  

 ADC Example 1  

3.1.1.1  Purpose  

The purpose of adc_example1.c is to continuously poll the  ADC for a new value and display it to 
the user.  
 

3.1.1.2  Setup  

Supported hardware and pin information :  

 

Purpose  MM900   

EVx A  

MM900EV x

B  

MM900  

EV- LITE  

MM930  

Mini  

MM930  

Lite  

ADC1 pin  CN3 Pin 30  CN3 Pin 30  CN1 Pin 30  CN2 Pin 24  CN2 Pin 24  

Connect a voltage source  to  the ADC1  pin  connect as shown in Figure 9.   

This could be a potentiometer with the ends connected to 3.3V and GND, with the wiper connected 

to ADC1. 

 

Figure 9  -  Circuit Diagram for ADC E xamples  

Additionally , connect a USB to Serial converter cable to  UART0 as this port is used to send debug 
text.   
 

3.1.1.3  Execution  

1.  A welcome message should appear like so:  
 
Copyright (C)  Bridgetek Pte Ltd  
------- --- ------------------------------------------------ -----------  
Welcome to ADC Example 1...  
 
Poll ADC 1 continuously.  
---------------------------------------------------------------------  
ADC 1 = 0000  

2.  Apply an  input voltage between 0 and 3.3V to ADC1 . This should cause the value to 
change. For example,  

3.   
Copyright (C)  Bridgetek Pte Ltd  
------- --- -----------------------------------------------------------  
Welcome to ADC Example 1...  
 
Poll ADC 1 continuously.  
---------------------------------------------------------------------  

ADC 1 = 0123 

GND 

ADC1 
 

3.3V 

POT1 
100K 
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Note that 1023 (0 x3FF)  is the maximum ADC value  in case of 10 bit ADC in FT90 X and is 255 
(0xFF) in case of 8 bit ADC in FT93x . 

This example enables rail - rail reference bit ( bit ADC_EXT_ VREF in D AC_ADC_CONF  register)  before 
starting the ADC. When rail - rail reference is en able d, t he AD C sample values  can be read for full 
input  voltage range 0 to 3.3 V. Whe n rail - rail is disabled, the ADC  value  read is 0 or 1023 if input 
voltage is outside the range of 0.33 V to 2.97V.    

Resolution of the ADC   ADC Reading  

--------------------- ---     =  -------------------  

    Voltage (Vcc)   Analog Input Voltage  

For 10 bit ADC, 3.3V Vcc, the ADC reading for input voltage of 0.2V is 62.  

 ADC Example 2  

3.1.2.1  Purpose  

The purpose of adc_example2.c is to use an interrupt to capture ADC channel 1 samples an d store 
them in a circular buffer, and then  print 64 samples of ADC channel 1 from circular buffer at 
regular interval.  

3.1.2.2  Setup  

Refer to 3.1.1.2  Setup Section . 
 
 

3.1.2.3  Execution  

1.  A welcome message should appear like so:  
 
Copyright (C)  Bridgetek Pte Ltd  
------- --- -----------------------------------------------------------  
Welcome to ADC Example 2...  
 
Use interrupt to capture samples and store them in a circular buffer,  
 print 64 samples of ADC 1 from the circular buffer at a regular int erval.  
---------------------------------------------------------------------  
 

2.  Apply a voltage between 0 and 3.3V to ADC1 . This should cause the value to change. For 
example,  

 

143 143 143 143 143 143 143 143 143 143 143 143 143 143 143 143 143 143 143 143  
143 143 143 143 143 143 146 142 141 140 140 146 146 146 141 146 146 145 141 140 
143 145 146 141 142 146 144 140 144 146 142 141 141 140 142 145 146 146 143 143 
143 143 143 143  

145 145 145 145 145 141 141 141 141 141 141 141 141 141 141 141 141 141 141 141  
141 141 141 141 141 141 141 141 141 141 146 140 140 140 142 142 146 145 145 145 

145 145 145 145 145 145 145 145 145 145 145 145 145 145 145 145 145 145 145 145 
145 145 145 145  

Note that 1023 (0x3FF) is the maximum ADC value in  case of 10 bit ADC in FT90 X and is 255 
(0xFF) in case of 8 bit ADC in FT93 X. 

This example does not enable rail - rail reference bit (bit ADC_EXT_ VREF in D AC_ADC_CONF  
register) before starting the ADC.  
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 ADC Example 3  

3.1.3.1  Purpose  

Use ADC interrupt to capture multiple channels ADC samples  and stored in circular buffer, print 16 
samples of different ADC channel in regular interval.  

3.1.3.2  Setup  

Supported hardware and pin information:  

 

Purpose  MM900EV x A  

MM900  

EVx B  

MM900  

EV- Lite  

MM930  

Mini  

MM930  

Lite  

ADC1 CN3 Pin 30  CN3 Pin 30  CN1 Pin 30  CN2 Pin 2 4 CN1 Pin 36  

ADC2 CN3 Pin 29  CN3 Pin 29  CN1 Pin 29  CN2 Pin 53  CN1 Pin 35  

ADC3 CN3 Pin 27  CN3 Pin 27  CN1 Pin 27  CN2 Pin 52  CN1 Pin 37  

ADC4 CN3 Pin 28  CN3 Pin 28  CN1 Pin 28  -na-  -na-  

ADC5 CN3 Pin 31  CN3 Pin 31  CN1 Pin 31  -na-  -na-  

ADC6 CN3 Pin 32  CN3 Pin 32  CN1 Pin 32  -na-  -na-  

ADC7 CN3 Pin 33  CN3 Pin 33  CN1 Pin 33  -na-  -na-  

Connect as shown in Figure 9 

Different ADC channels should connect to different potentiometers like setup of ADC Example 1.  

 
Only FT90 X Revision C supports  12.5MHz and 6.25MHz  (half - rate)  frequencies and 10 -bit and 8 -bit 
resolutions using macros óSWITCH_FREQUENCYô and óSWITCH_RESOLUTIONô in adc_example 3.c.  
Enable the macros respectively to select óhalf rateô and 8-bit resolution.  

 

3.1.3.3  Exe cution  

3.  A welcome message should appear like so:  
 
Copyright (C) Bridgetek Pte Ltd  
---------------------------------------------------------------------  
Welcome to ADC Example 3...  
 
Use interrupt to capture samples from multiple ADC channels,  
 store them i n a circular  buffe r and print 16 samples of  
 different ADC channels at regular interval.  
---------------------------------------------------------------------  
 
 

4.  Apply a voltage between 0 and 3.3V to different ADC channels . The code will output ADC1 

to A DCn in round robin manner. For example, the following output is captured from 
MM930Lite module.  
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ADC Channel 1  

0078 0078 0077 0078 0078 0078 0078 0077 0077 0078 0078 0078 0077 0078 0077 0079  

ADC Channel 2  

0917 0910 0911 0912 0912 0912 0912 0912 0912  0912 0912 0912 0912 0912 0912 0912  

ADC Channel 3  

0918 0910 0911 0911 0912 0912 0912 0912 0912 0912 0912 0912 0912 0912 0912 0912  

ADC Channel 4  

0631 0629 0629 0629 0629 0629 0629 0629 0630 0632 0628 0630 0629 0630 0629 0628  

ADC Channel 5  

0641 0631 0630 062 9 0629 0629 0629 0630 0629 0622 0642 0629 0631 0630 0628 0632  

ADC Channel 6  

0628 0629 0629 0629 0630 0629 0630 0629 0629 0631 0626 0630 0627 0630 0628 0630  

ADC Channel 7  

1023 1023 1023 1023 1023 1023 1023 1023 1023 1023 1023 1023 1023 1023 1023 1023  

ADC Channel 1  

0078 0077 0078 0078 0078 0077 0078 0077 0078 0078 0078 0078 0078 0077 0078 0078  

ADC Channel 2  

0918 0911 0912 0912 0912 0912 0912 0912 0912 0913 0912 0912 0912 0912 0913 0912  

ADC Channel 3  

0917 0912 0911 0912 0912 0912 0912 0912 0912 0912 0912 0912 0912 0912 0912 0912  

ADC Channel 4  

0630 0628 0629 0619 0623 0626 0634 0624 0631 0631 0629 0631 0628 0631 0629 0629  

ADC Channel 5  

0627 0630 0629 0630 0628 0630 0629 0630 0629 0630 0629 0630 0629 0630 0630 0629  

ADC Channel 6  

0639 0627 0630 0629 0629 0630 0629  0629 0630 0629 0630 0630 0629 0630 0630 0629  

ADC Channel 7  

1023 1023 1023 1023 1023 1023 1023 1023 1023 1023 1023 1023 1023 1023 1023 1023  

 

Note that 1023 (0x3FF) is the maximum ADC value in case of 10 bit ADC in FT90 X revision  B and 
revision C and is 2 55 (0xFF) in case of 8 bit ADC in FT93 X and if configured for 8 bit in case of 
FT90X revision C . 

Also, this example does not enable rail - rail reference bit (bit ADC_EXT_ VREF in D AC_ADC_CONF  

register) before starting the ADC.  
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3.2  BCD Examples  

The USB ports on personal computers are convenient places for USB devices such as the 
MM900EVxA module to draw power. This convenience has led to the creation of USB chargers that 
simply expose a USB standard -A receptacle. This allows USB devices to use the same USB cable to 
either be powered from either a personal computer or from a USB charger.  

The various charging ports that BCD device mode  in FT9 XX can detect are:  

¶ Standard Downstream Port (SDP)  ï Typically found in desktop and laptop computers. 

The USB devices will be enumerated to be USB compliant. This type of port can supply a 
maximum of 500mA.  

¶ Dedicated Charging Port (DCP)  ï Power sources like AC adapters and Auto/Car 
adapters that do not enumerate so that powering can occur with no digital communication 
at all .  This port is capable of supplying charge currents beyond 1.5A . 

¶ Charging Downstream Port (CDP)  ï Battery Charging Specification 1.1 defines this new 
higher current USB port for PCs, laptops and other hardware. This type of port can supply 

up  to 1.5A before e numeration.  

 BCD Example 1  

3.2.1.1  Purpose  

The purpose of the example is to display the type of charging port that the FT9 xx  device is 
connected to ï a SDP, DCP or CDP port.  

3.2.1.2  Setup  

Connect a USB to Serial converter cable to  UART0 as this port is used to send debug text. Connect 
the FT900 /FT930  USB device port to a SDP port of USB host, or connect to DCP ports of a USB 
power source like Wall Warts, auto adapters and power banks.    
 

3.2.1.3  Execution  

1.  A welcome message should appear like so:  
 
Copyright (C)  Bridgetek Pte Ltd   
---------------------------------------------------------------------   
Welcome to BCD Example...  
 
Displays the charging port that the USB device is connected to...  
---------------------------------------------------------------------   

2.  The type of charging  port detected is displayed. When connected to USB host like laptops 
or desktops, following is displayed  
SDP mode found 

Or as  
 
DCP mode found  

, when connected to power sources like power bank or wall warts.  
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3.3  Camera  Examples  

 Camera Example 1  

3.3.1.1  Purpose  

The p urpose of this example is to demonstrate how to interface a n 8-bit camera sensor with the 
FT90X.  The MM900EV2A  / MM900EV3 A come with an Omni vision  OV9655  color  camera  sensor .  

3.3.1.2  Setup  

Connect an Omnivision  OV9655  or OV7670 camera sensor to the ca mera senso r interface of the 
FT90X if not already connec ted to CN13 or CN14 on the FT90 X EVM. 

Connect a USB to Serial converter cable to  UART0 as this port is used to send debug text.  

3.3.1.3  Execution  

1.  A welcome message should appear like so:  
 
Copyright (C)  Bridgetek Pte Lt d 
------- --- -----------------------------------------------------------  
Welcome to Camera Example 1...  
 
Get a frame from an OV7670 and print it out to the console.  
---------------------------------------------------------------------  

2.  A countdown should ap pear to allow the camera to auto adjust,  
 
3...2...1...  

3.  The size of the resulting image will be displayed followed by an ASCII art output of the 
captured frame,  
 
36 by 62 ASCII Art  
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3.4  CAN  Examples  

 CAN Example 1  

3.4.1.1  Purpose  

The purpose of this example is to t ransmit CAN messages between CAN0 and CAN1 and poll for 
the response.  
 

3.4.1.2  Setup  

Pin information:  
 

Purpose  MM900EV x A  

MM900  

EVx B  

MM900  

EV- Lite  

MM930  

Mini  

MM930  

Lite  

CAN1_RXD  CN3 Pin 40  CN3 Pin 40  CN1 Pin 40  -na-  -na-  

CAN1_TXD  CN3 Pin 38  CN3 Pin 38  CN1 Pin 38  -na-  -na-  

CAN0_RXD  CN3 Pin 37  CN3 Pin 37  CN1 Pin 37  -na-  -na-  

CAN0_TXD  CN3 Pin 36  CN3 Pin 36  CN1 Pin 36  -na-  -na-  

Connect CAN0 and CAN1 together through CAN transceivers ( e.g. , Microchip MCP2562) to allow for 
each CAN interface to send messages to each other.  

Note that the FT90 X EVM/EV -Lite  hardware does not have CAN transceivers onboard so these need 
to be externally connected.  

 

Connect the following as shown in  Figure 10  

1.  Connect CAN1_RXD  to the RXD pin of IC1.  

2.  Connect CAN1_TXD  to the TXD pin of IC1.  
3.  Connect CAN0_RXD  to the RXD pin of IC2.  
4.  Connect CAN0_TXD  to the TXD pin of IC2.  

5.  Connect the CANH pins of IC1 and IC2.  
6.  Connect the CANL pins of IC1 and IC2.  
7.  Connect the VIO  pins of IC1 and IC2 to 3.3V . 
8.  Connect the VDD  pins of IC1 and  IC2 to 5V .  
9.  Connect the VSS and STBY pins of IC1 and IC2 to GND.  
10.  (Optionally) Connect a 120Ý Resistor between CANH and CANL 
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Figure 10  -  Circuit diagram for CAN Examples  

Additionally, connect a USB to Serial converter cable to  UART0 as this port is used to send debug 
text.  
 

3.4.1.3  Execution  

1.  A welcome message should appear like so:  
 
Copyright (C)  Bridgetek Pte Ltd  
------- --- -----------------------------------------------------------  
Welcome to CAN Example 1...  
 
Send and Receive messages be tween CAN0 and CAN1 and poll the response.  
---------------------------------------------------------------------  

2.  Messages should begin to be transmitted between CAN0 and CAN1,  
 
CAN0 TX- > ID=_____0x123     {0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00}  
CAN1 RX<-  ID=_____0x123     {0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00}  
CAN1 TX- > ID=_____0x123     {0x01,0x01,0x01,0x01,0x01,0x01,0x01,0x01}  
CAN0 RX<-  ID=_____0x123     {0x0 1,0x0 1,0x0 1,0x0 1,0x0 1,0x0 1,0x0 1,0x0 1}  

Errors can occur when running this example. If an er ror occurs, a prompt will output the current 
error code in a readable format. For example:  

 
Error whilst Transmitting :  
        RX_WRN: Receive Warning. The num ber of receive errors is >= 96  
        TX_WRN: Transmit Warning. The numb er of transmit errors is >= 96  
        ACK_ERR: Acknowledge Error Occurred  
        FRM_ERR: Form Error Occurred  
        CRC_ERR: CRC Error Occurred  
        STF_ERR: Stuff Error Occurred  
        BIT_ERR: Bit Error Occurred  

GND 

3.3V 

GPIO18/CAN1_RXD 

GPIO17/CAM_D0/CAN1_TXD 

GPIO16/CAM_D1/CAN0_RXD 

GPIO15/CAM_D2/CAN0_TXD 

TXD 

RXD 

VIO 

VSS 

CANH 

CANL 

STBY 

VDD 

5V 

GND 

3.3V 

 
TXD 

RXD 

VIO 

VSS 

CANH 

CANL 

STBY 

VDD 

5V 

GND 

GND 

MCP2562 

MCP2562 

R1(1) 

120 

Note 1: Optional 120 Ohm Terminating Resistor 

IC1 

IC2 
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 CAN Example 2  

3.4.2.1  Purpose  

The purpose of this example is t o transmit CAN messages from CAN0 and show that they can be 
filtered on CAN1.  
 

3.4.2.2  Setup  

Refer to 3.4.1.2 Setup Section .  
 

3.4.2.3  Execution  

1.  A welcome message should appear like so:  

 
Copyright (C)  Bridgetek Pte Ltd  
------- --- ------------------------------------------- ----------------  
Welcome to CAN Example 2...  
 
Filter CAN messages arriving at CAN1.  
---------------------------------------------------------------------  

2.  Messages should begin to be transmitted between CAN0 and CAN1,  
 
Transmitting    50 unwanted messages  
Transmitting     1 wanted messages  
There is 1 message available on CAN1  
CAN1 RX- > ID=_____0x123     {0x48,0x45,0x4c,0x4f,0x57,0x52,0x4c,0x44}  

 CAN Example 3  

3.4.3.1  Purpose  

The purpose of this example is to show how CAN messages can be received and processed using  
interrupts.  This example can only be run on FT90 X. 
 

3.4.3.2  Setup  

Refer to 3.4.1.2 Setup Section.  
 

3.4.3.3  Execution  

1.  A welcome message should appear like so:  
 
Copyright (C)  Bridgetek Pte Ltd  
------- --- -----------------------------------------------------------  
Welcome to CAN Example 3...  
 
Receive messages via an interrupt on CAN1.  
---------------------------------------------------------------------  
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2.  Messages should begin to be transmitted between CAN0 and CAN1,  

 
CAN0 TX- > ID=_____0x123     {0x00,0x00,0x00,0x00,0x0 0,0x00,0x00,0x00}  
CAN1 RX<-  ID=_____0x123     {0x00,0x00,0x00,0x00,0x00,0x00,0x00,0x00}  
 
CAN0 TX- > ID=_____0x123     {0x01 ,0x00,0x00,0x00,0x00,0x00,0x00,0x00}  
CAN1 RX<-  ID=_____0x123     {0x01 ,0x00,0x00,0x00,0x00,0x00,0x00,0x00}   
 
CAN0 TX- > ID=_____0x123     {0x02,0x01 ,0x00,0x00,0x00,0x00,0x00,0x00}  
CAN1 RX<-  ID=_____0x123     {0x02,0x01 ,0x00,0x00,0x00,0x00,0x00,0x00}   
 
CAN0 TX- > ID=_____0x123     {0x03,0x02,0x01 ,0x00,0x00,0x00,0x00,0x00}  
CAN1 RX<-  ID=_____0x123     {0x03,0x02,0x01 ,0x00,0x00,0x00,0x00,0x00}  

3.5  D2XX Examples  

 D2 XX  Example 1  

3.5.1.1  Purpose  

The purpose of this example is to demonstrate that FT900/FT930 can be configured and 
enumerated as FTDI D2XX devices and additionally be enabled as Virtual Com Ports (VCP). The 
example demonstrates data loop back from  a terminal PC application and the example firmware 
application over the D2XX channel.  

3.5.1.2  Setup  

Connect the development board programmed with D2XX_Example1.bin to the host PC via USB.  
When the development board has been enumerated as a D2XX device, drivers a re automatically 
installed from Windows Update. The default VID and PID combination is included in FTDI driver 
release 2.12.14 and later. More details on driver installation are in Section 2.7.  

Additionally, connect a USB to Serial converter cable to UART 0 as this port is used to send debug 
text.  

Open up terminal PC application program for UART0 with following port setting 19200 baud, no 
parity, 8 data bits, and 1 stop bit.  

3.5.1.3  Execution  

1.  A welcome message should appear like so,  
 
(C) Copyright, Bridgetek Pte. L td.  
---------------------------------------------------------------------   
Welcome to D2XX Example 1...  
 
Enter any text on the D2XX port, the same is echoed back on the same port...  
---------------------------------------------------------------------   
D2XX_Init() returned: 0, No of Interfaces: 3  
BUS_RESET 
READY 
Copyright (C)  

 
2.  When the host D2 XX drivers are installed and D2 XX interfaces are detected. This should 

cause the USB serial ports corresponding to the D2XX  channels to appear.  
 

3.  Open the serial po rt corresponding to the D2 XX channel in the terminal application. Enter 
some text and the same text is received on the USB serial port . 
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Figure 11  -  D2 XX  Port opened in the PC Terminal application  

The default D2XX device confi guration settings are available in the example as 
ft900_d2xx_default_config.inc (or as ft930_d2xx_default_config.inc) header file. This configuration 

can be read from FT9xx device and changed using the FT9XX Programming GUI Utilityôs D2XX tab:  
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Fi gure 12  -  FT9 XX  Programming Utility ôs D2 XX  t ab  

The D2XX  configuration can be modified and programmed  to deviceôs flash using the utility. It can 
also be saved back as ft900_d2xx_default_config.inc (or as ft930_d2xx_default_config.i nc) header 
file for subsequent compilation usage.  

 D2XX  Example UART Bridge  

3.5.2.1  Purpose  

The purpose of this example is to demonstrate that FT900/FT930 can be configured and 
enumerated as FTDI D2 XX device s and additionally be enabled as Virtual Com Ports (VCP).  The 
example demonstrates data bridging from a terminal PC application, through the example 

firmware application over the D2XX  channel and UARTs in FT9xx.  
 

3.5.2.2  Setup  

Connect the development board programmed with ñD2XX_Example  UART Bridge .binò to the host 

PC via USB.  D2XX  PC drivers are installed automatically by Windows Update . The default VID and 
PID combination is included in FTDI driver release 2.12.14 and greater. More details on driver 
installation in Section 2.7.  

The D2XX  Channels 1 and 2 are mapped to U ART0 and UART1 in case of FT900 and D2XX  

Channels 1 to 4 are mapped to UART0 to UART4 respectively, in case of FT930. Crossover any two 
UARTs on the device, Rx to Tx and vice versa . 

The UART0 on the FT9 XX doubles up as a port to send debug text  from the ex ample application . A 
USB to Serial converter cable can be attached to UART0 to view the debug text on a terminal 
application on PC.  

Open up terminal PC application program s for  the  FT9XXôs D2XX  Channels appearing as Virtual 
COM ports.  

The p ort setting s fo r all the above terminal application use -cases  are  19200 baud, no parity, 8 
data bits, and 1 stop bit.  
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3.5.2.3  Execution  

1.  A welcome message should appear like so,  if UART0 is connected to PC terminal 
application.  
 
(C) Copyright, Bridgetek Pte. Ltd.  
------------- --------------------------------------------------------   
Welcome to D2XX UART Bridge Example...  
 
Enter any text on the D2XX[1,2..4 ] port, the same is echoed on  
the UART[ 0, 1,.. 3]...  
---------------------------------------------------------------------   
D2XX_Init() called, Result: 0 Interfaces: 3  
 

 
2.  When the host D2XX  drivers are installed and D2XX  interfaces are detected. This should 

cause the USB serial ports corresponding to the D2XX  channels to appear.  
 

3.  Open  multiple instances of the terminal applicat ions and connect to  the virtual COM ports  
corresponding to the D2XX  channel s. Enter some text on one terminal application, for e.g. 
D2XX  channel 1, the same text is  bridged to UART0, and then  crossed  over to ,  say UART1, 
and returns on D2XX  channel 2 that  is associate d to UART1 . 
 

 

Figure 13  -  D2XX  Port s opened in the PC Terminal application  
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3.6  DAC Examples  

 DAC Example 1  

3.6.1.1  Purpose  

The purpose of this example is to demonstrate the DAC operating in a single shot mode.  

 

3.6.1.2  Setup  

Supported hardwa re  and pin information:  
 

Purpose  MM900EV x A  

MM900  

EVx B  

MM900  

EV- Lite  

MM930  

Mini  

MM930  

Lite  

DAC0 CN3 Pin 35  CN3 Pin 35  CN1 Pin 35  CN2 Pin 17  CN1 Pin 9  

 

Connect DAC0 to an oscilloscope. Also connect GND.  

Connect a USB to Serial converter  cable to UART0 a s this port is used to send debug text.  
 

3.6.1.3  Execution  

1.  A welcome message should appear like so:  
 
Copyright (C)  Bridgetek Pte Ltd  
------- --- -----------------------------------------------------------  
Welcome to DAC Example 1...  
 
Cycle through a series of values  out putting them to the DAC in  
single shot mode.  
The va lues will be output on DAC0  
---------------------------------------------------------------------  

2.  An analogue wave should appear on DAC0  as shown in  Figure 14 . 
 

 

Figure 14  -  Output from dac_example1.c  
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 DAC Example 2  

3.6.2.1  Purpose  

The purpose of this example is to demonstrate the DAC operating in a continuous mode and 
polling the DAC to load  new data.  

 

3.6.2.2  Setup  

Refer to 3.6.1.2 Setup Section.  
 

3.6.2.3  Execution  

1.  A welcome message should appear like so:  

 
Copyright (C)  Bridgetek Pte Ltd  
------- --- -----------------------------------------------------------  
Welcome to DAC Example 2...  
 
Output a series of values in continuous mode by polling the DAC.  
The va lues will be output on DAC0  
---------------------------------------------------------------------  

2.  A 24 kHz  Sine wave should appear on DAC0  as shown in  Figure 15 . 

 

Figure 15  -  Output from dac_example2.c  

 DAC Example 3  

3.6.3.1  Purpose  

The purpose of this example is to demonstrate the DAC operating in a continuous mode, and using 

an interrupt to supply new data.  

 

3.6.3.2  Setup  

Refer to 3.6.1.2 Setup Section.  

 

3.6.3.3  Execution  

1.  A welcome message should appear like so:  
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Copyright (C)  Bridgetek  Pte Ltd  
------- --- -----------------------------------------------------------  
Welcome to DAC Example 3...  
 
Output a series of values in continuous mode by interrupt.  
The va lues will be output on DAC0  
------------------------------------------------------- --------------  

2.  An analogue wave should appear on DAC0  as shown in  Figure 15 . 

3.7  DLOG Example  

 Purpose  

This example program demonstrates use of the datalogger APIs. A 4KB sector is  allocated as the 
datalog partition. The allocated  sector has 16 pages and page s 0 and 15  are reserved by the 
lib rary . Pages 1 to 1 4 are available for use by the user. Once a page is program m ed, that page 
may not be overwritten. Pages may not be erased  individually and the entire sector has to be 
erased. Th erefore, users shall  ensure that pages are completely filled before programming into the 

datalogger.  APIs are provided to read, program and erase. Page management is left to the  user  
application requirements.  

 Setup  

Connect the FT9xx development board prog rammed with DLOG_Example1.bin to the host PC via 
USB.   

Additionally, connect a USB to Serial converter cable to UART0 as this port is used to send debug 
text.  

Open up terminal PC application program for UART0 with following port setting 19200 baud, no 

par ity, 8 data bits, and 1 stop bit.  

 Execution  

1.  A welcome message should appear like so,  
 
Copyright (C)  Bridgetek Pte Ltd   
---------------------------------------------------------------------   
Welcome to the Datalogger Example ...                                  
This example will erase the datalogger partition and fill all pages      
from 1 to 14 (14 pages) with repeated values of 0x00 to 0x0D and end.                                   
---------------------------------------------------------------------   

 
2.  Details will appear showing the datalog partition address in flash, page size and the 

number of pages in the sector used by datalogger . 

 
__dlog_partition: 0003E000  
dlog_init: passed, pgsz=0x100, pages=14  
 

3.  The example then erases each page from 1 to 14 and fills each page with the repeated 

values of 1 to 14.  
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0x00: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  
0x10: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  
0x20: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  
0x30: 00 00 00 00 00 00 00 00 0 0 00 00 00 00 00 00 00  
0x40: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  
0x50: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  
0x60: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  
0x70: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  
0x80: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  
0x90: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  
0xa0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  
0xb0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  
0xc0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  
0xd0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  
0xe0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  
0xf0: 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00  
 
0x00: 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01  
0x10: 01 01 01 01 01 01 01 0 1 01 01 01 01 01 01 01 01  
0x20: 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01  
0x30: 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01  
0x40: 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01  
0x50: 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01  
0x60: 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01  
0x70: 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01  
0x80: 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01  
0x90: 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01  
0xa0: 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01  
0xb0: 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01  
0xc0: 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01  
0xd0: 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01  
0xe0: 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01 01  
0xf0: 01 01 01 01 01 01 01  01 01 01 01 01 01 01 01 01  
 
0x00: 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02  
0x10: 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02  
0x20: 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02 02  
ƛ 
ƛ 
ƛ 
0xd0: 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c  
0xe0: 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c  
0xf0: 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c 0c  
 
0x00: 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d  
0x10: 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d  
0x20: 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d  0d 0d 0d 0d 0d 0d  
0x30: 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d  
0x40: 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d  
0x50: 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d  
0x60: 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d  
0x70: 0d 0d 0d 0 d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d  
0x80: 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d  
0x90: 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d  
0xa0: 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d  
0xb0: 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0 d  
0xc0: 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d  
0xd0: 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d  
0xe0: 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d  
0xf0: 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d 0d  

 

4.  Then the example  ends.  

 

program ended  
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3.8  Ethernet Example s 

 Ethernet Example 1  

3.8.1.1  Purpose  

The purpose of this example is to demonstrate the operation of the Ethernet module, 
implementing ARP and ICMP Echo support in order to allow the user to ñPingò the device. 
 

3.8.1.2  Setup  

Connect a USB to Serial  converter cable to UART0 as this port is used to send debug text.  

Connect an Ethernet cable to the FT90Xôs Ethernet Port, connecting the other end into a network 

or directly into PC with a crossover cable or into an Ethernet Port which supports Auto MDI -X.  
Alternatively, connect both a PC and an FT90X to an Ethernet switch or hub.  

If connecting the MM900 directly to a PC, the PC should be configured for static IP as described in 
3.9.6.2.1  

3.8.1.3  Execution  

1.  A w elcome message should appear like so:  

 
Copyright (C)  Bridgetek Pte Ltd  
------- --- -----------------------------------------------------------  
Welcome to Ethernet  Example 1...  
 
Allow the user to "Ping" (ICMP Echo) to the device.  
----------------------------- ----------------------------------------  

2.  Details will appear showing the MAC address 1 and IP address of the device.  
 
MAC address = 02:F7:D1:00:00:01  
IP address = 192.168.1.55  

3.  The program will wait until the Ethernet cable is plugged in.  
 
Please plug in  your Ethernet cable  
Ethernet Link Up  

4.  Standard network traffic will occur. The FT90X will report when ARP packets are received 
on its Ethernet Interface and when it sends a response.  
 
Got an ARP Packet  
Sending Reply ARP  
Got an ARP Packet  
Sending Reply ARP  
Got an ARP Packet  
Sending Reply ARP  

5.  On a PC on the same network , ñpingò the FT90X: 

 
ping Ƶc 4 192.168.1.55  

                                                

1  

1MM900EVxA and MM900EV1B development m odules provide a unique 48 -bit MAC address for 

Ethernet applications,  
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6.  The FT90 X will report when ICMP packets arrive at the Ethernet Interface. The ñpingò 

program uses ICMP Echo and Echo Replies  in order to determ ine if a device is present on 
the network and the time it takes for that device to respond:  
Got an ICMP Packet  
Sending ICMP Echo Reply  
Got an ICMP Packet  
Sending ICMP Echo Reply  
Got an ICMP Packet  
Sending ICMP Echo Reply  
Got an ICMP Packet  
Sending ICMP Ech o Reply  

7.  On a PC on the same network  running the ñpingò program, the program should be 
reporting successful responses:  

On Windows:  
> ping 192.168.1.55  
 
Pinging 192.168.1.55 with 32 bytes of data:  
Reply from 192.168.1.55 : bytes=32 time=23ms TTL=64  
Reply fro m 192.168.1.55 : bytes=32 time=23ms TTL=64  
Reply from 192.168.1.55 : bytes=32 time=23ms TTL=64  
Reply from 192.168.1.55 : bytes=32 time=23ms TTL=64  
 
Ping statistics for 192.168.1.55:  
    Packets: Sent = 4, Received = 4, Lost = 0 (0% loss),  
Approximate round tr ip times in milli - seconds:  
    Minimum = 23 ms, Maximum = 23ms, Average = 23ms 

On Linux:  
$ ping Ƶc 4 192.168.1.55  
PING 192.168.1.55 (192.168.1.55) 56(84) bytes of data.  
64 bytes from 192.168.1.55: icmp_req=1 ttl=64 time=23.2 ms  
64 bytes from 192.168.1.55: icmp_req=2 ttl=64 time=23.1 ms  
64 bytes from 192.168.1.55: icmp_req=3 ttl=64 time=23.1 ms  
64 bytes from 192.168.1.55: icmp_req=4 ttl=64 time=23.1 ms  
---  192.168.1.55 ping statistics ---  
4 packets transmitted, 4 received, 0% packet loss, time 3004ms  
rtt min /avg/max/mdev = 23.176/23.188/23.208/0.152 ms  

A network analyzer  tool like Wireshark (a free and open -source packet analyzer) can be used to 
look at the raw network traffic travelling between the PC and the FT90 X, as shown in  Figure 16 . 

 

 

 

 

 

 

 

 

 

 

 

Figure 16  -  Wireshark output for eth_example1.c  
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