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1 Introduction

FTDI's FT311D device is targeted specifically at providing a data bridge from an Android USB
device port to alternative interfaces such as GPIO,UART, PWM, I2C or SPI. To use the device
requires JAVA applications developed to run on Android platforms. This user guide describes how
to use the sample applications FTDI has provided.

1.1 Overview

Android is a commonly used operating system, mostly applied in portable devices such as mobile
phones and tablet computing devices. Sometimes it is still desirable to connect these devices to
external peripherals (“accessories” in Android terminology). One possible solution is to use USB.
To help make this bridge, the FT311D IC from FTDI will enumerate the USB device port of an
Android device that supports Android Open Accessory Mode - Android version 3.1 onwards. This
application note shows how to run the demonstration applications that FTDI has provided.

Although source code is provided, it is not discussed in this application note and is provided as is.

Functionality is neither guaranteed nor supported.

All files may be downloaded from the FTDI website: www.FTDIchip.com/Android.htm
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2 Loading Examples onto the Android

An “executable” file for android has the extension.apk. To load the file onto the Android operating
system it is recommended to follow the steps below.

Step 1 is to allow non-Market applications to install. This is done from the settings window. Select
security -> unknown sources, to allow the application to install.

Step 2 is to copy the .apk file to the Android device. This can be done by connecting the device
directly to your desktop/laptop and simply copying the file over with File Explorer (assumes a
windows PC). An Android app such as “File Expert” may then be used to browse to the file on the
Android device.

Step 3 is to click (tap the touch screen) to open the apk file which should launch the application
installer to allow the application to be installed. By default the application will appear in the
applications window of your device. Dragging it to the desktop is optional but not essential.
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3 Examples
Examples exist to verify each of the FT311D interfaces:

¢ GPIODemoActivity.apk

¢ PWMDemoActivity.apk

¢ UARTDemoActivity.apk
 I2CDemoActivity.apk

¢ SPIMasterDemoActivity.apk
e SPISlaveDemoActivity.apk

3.1 GPIO Demo
The GPIO example application is named GPIODemoActivity.apk.

3.1.1 GPIO Test Hardware
The diagram below shows how the FT311D may be connected up to be used with this demo.

ANDROID
DEVICE

USB DEVICE

2 3v3

USB HOST 1 pp/pm 10BUSO <
¥y

10BUS1

LAt
‘A

IOBUS2

FT311D I0BUS3

10BUS4

IOBUSS5

"

FEE At

10BUS6

l

p— GND

Figure 3.1 GPIO Demo Block Diagram

If the GPIO line (IOBUSO0-6) is an output then the LED will be lit or unlit depending on whether the
value written out is logic 1 or 0.

If the GPIO line is an input then by default it is logic 1. Pushing the switch will create a logic 0
input.
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3.1.2 GPIO Application

The GUI is shown in Figure 3.2 It consists of touch key buttons to accept inputs to send to the
device and display boxes to report back the status of the pins.

OUT BITMAP 0x00

0x00

4
INMAP

' 0x00
SR n n n n n n n 4

" EEEEEE )
Wowa >

Figure 3.2 GPIO Demo Application Screen

To use the application the pins must first be defined as inputs or outputs.

To do this, tick the relevant box for the OUT BITMAP or the IN MAP. Note it is not valid to select
the same pin as an input and an output at the same time.

Use the CONFIG button to send the setup to the chip.

If the pin is an output and OUT Data pin is set to 0 then the WRITE button will set the
corresponding pin to logic 0. Conversely if the OUT Data pin is set to 1, the pin state is changed to
logic 1 when the WRITE button is pressed. The values remain set on the output pins until the
WRITE button sends new data. Pins defined as inputs are not changed by the WRITE button.

If the pin is an input then the IN Data will report back the value. If the pin is logic 0 then the
green ball (LED) will change to bright green when the READ button is pressed. If the pin is logic 1
then the green ball will change to dull green. Pins designated as outputs should be ignored. The
display remains fixed until the READ button updates the screen.

Note the hexadecimal value equivalent of the GPIO lines is displayed next to the command
buttons.

RESET will return all pins to inputs.
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3.2 UART Demo
The UART example application is named UARTDemoActivity.apk.

3.2.1 UART Test Hardware

The diagram below shows how the FT311D may be connected up to be used with this demo.

ANDROID
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USB DEVICE

5V

3v3 3\£T_

RS 485 LEVEL
UART_TX_ACTIVE CONVERTER GND
10BUS4 7 DB9
7
USB HOST 1 ppiom 10BUS0 2l v
6
2
RXD
10BUS1
1 SHIELD 10
eND_|
FT311D 120R
5
\/ Link
10BUS2 f—R1SE

10BUS3 CTsé

Figure 3.3 UART Demo Block Diagram

The block diagram has shown the FT311D connected to a RS485 transceiver. It is possible that the
transceiver could be replaced with an RS232 or RS422 transceiver. Equally it is possible that the
device may be connected at 3V3 logic levels directly to an MCU or an FPGA for UART data
transfers. The block diagram shows the transmitter is only active when the FT311D is transmitting
and the receive channel is always on. RTS/CTS flow control is not wired up in RS485. An external
RS485 device would be required to inject data into the FT311D with this setup. USB_RS485 cables
from FTDI would be an example of a suitable device for this.

3.2.2 UART Application

The GUI is shown in Figure 3.4 It consists of data boxes to accept inputs to send to the device and
display boxes to report back the status of the pins.
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Read Bytes

Figure 3.4 UART Demo Application Screen

The first row of the application allows the FT311D UART interface to be configured.

The configuration settings allow the baud rate to be set at standard values between 300 and
921600 baud.

Stop bits may be set for 1 or 2.

Data bits may be set for 7 or 8

Parity may be set for ODD, EVEN, Mark, Space, None.
Flow allows for no flow control or RTS/CTS flow control.

Note you can only do this once. To change settings a second time requires the app to be restarted.

The READ BYTES box displays the data received on the FT311D RXD pin. It is currently displayed
as an ascii value.

The WRITE BYTES box allows a user to type in ascii values for sending from the Android device
over USB and out the FT311D TXD pin. The data is sent when the WRITE button is pressed.

Note the WRITE BYTES box only accepts 64 characters to write.
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3.3 PWM Demo
The PWM example application is named PWMDemoActivity.apk.

3.3.1 PWM Test Hardware

The diagram below shows how the FT311D may be connected up to be used with this demo.

ANDROID
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IOBUSS

I0BUS6

Figure 3.5 PWM Demo Block Diagram

The PWM application will output different PWM pulse trains on the 4 channels (IOBUSO0-3). The
result can then be observed as an LED flashing at different rates.

3.3.2 PWM Application

The GUI is shown in Figure 3.6. It consists of data boxes to accept configuration data.
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Figure 3.6 PWM Demo Application Screen

The first row of the application allows the user to enter the period for the PWM waveform. This is
effectively a setting to define how often the pulse repeats.

The next 4 rows are the setting for the 4 channels. The duty cycle is defining the percentage of the
period time when the signal is logic 1 or logic 0. The duty cycle may be set between 0 and 95%

Reset will reset the application to its default state.
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3.4 I’C Demo

The I?C example application is named I2CDemoActivity.apk.

3.4.1 I°C Test Hardware
The diagram below shows how the FT311D may be connected up to be used with this demo.

2V 3v3

12C CLOCK

USB HOST

12C DATA

Figure 3.7 I°C Demo Block Diagram

The I2C clock is an output to the I2C slave which maybe an FPGA or an MCU with an I?C port. The
12C data line is bidirectional with the FT311D being the master of the data line.

3.4.2 I2C Application
The GUI is shown in Figure 3.8. It consists of touch key buttons and data boxes to accept inputs to

send to the device and display boxes to report back the status of the pins.

11

Copyright © 2012 Future Technology Devices International Limited



Application Note
AN_208 FT311D_Demo_APK_User_Guide
Version 1.0

Document Reference No.: FT_000666 Clearance No.: FTDI# 306
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Address

Number of Bytes

Figure 3.8 I°C Demo Application Screen

The first row sets the frequency of the clock output. The accepted range is 23, 44, 60 or 92kHz

The second row is for reading data from the I?C slave.

The user must input the Device Address that the FT311D is attempting to access.

The Address field is for any specific register in the target device which may be set to 0 if there are
no specific registers e.g. a FT200XD USB to I°C bridge device.

The number of bytes to read defines the amount of data to be read.

The values should be entered as decimal values.

Pressing the READ button will update the green box with data from the I?C slave. The data will be
displayed in ASCII.

The third row is for writing data to the I2C slave.

The user must input the Device Address that the FT311D is attempting to access.

The Address field is for any specific register in the target device which may be set to 0 if there are
no specific registers e.g. a FT200XD USB to I°C bridge device.

The “number of bytes” field reports back the number of bytes written.

Pressing the WRITE button will send the data from into the “Write bytes” box to the I2C slave. The
data should be input as ASCII.
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3.5 SPI Slave Demo

The SPI Slave example application is named SPISlaveDemoActivity.apk.

3.5.1 SPI Slave Test Hardware
The diagram below shows how the FT311D may be connected up to be used with this demo.

SV 3V3

USB HOST

SS#

CLOCK

MOSI

MISO

Figure 3.9 SPI Slave Demo Block Diagram

3.5.2 SPI Slave Application
The GUI is shown in Figure 3.10. It consists of touch key buttons and data boxes to accept inputs
to send to the device and display boxes to report back the read data.
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Number of bytes Written

Figure 3.10 SPI Slave Demo Application Screen

The first row sets the SPI mode. The options are Mode 0, Mode 1, Mode 2 and Mode 3 with the
data order being either MSB or LSB. The CONFIG button is used to send the selected option to the
chip.

The second row is for displaying data sent from the external SPI master and read by the FT311.
The data is displayed in ASCII.

The third row is for writing data to the SPI master. The user must input the data on ASCII.
Pressing WRITE will send the data. The panel will also report back the number of bytes written in
decimal.
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3.6 SPI Master Demo

The SPI Master example application is named SPIMasterDemoActivity.apk.

3.6.1 SPI Master Test Hardware

The diagram below shows how the FT311D may be connected up to be used with this demo.

ANDROID
DEVICE
USB DEVICE
v 3V3
USB HOST DP/DM I0BUSO
I0BUS1
I0BUS2

SS#

FT311D 10BUS3 >
I0BUS4 CLOCK >
VoS MCU/FPGA
SPI SLAVE
I0BUS5 > ( )
I0BUS6 MISO

Figure 3.11 SPI Master Demo Block Diagram

3.6.2 SPI Master Application

The GUI is shown in Figure 3.12. It consists of touch key buttons and data boxes to accept inputs
to send to the device and display boxes to report back the read data.
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Figure 3.12 SPI Master Demo Application Screen

The first row sets the SPI mode. The options are Mode 0, Mode 1, Mode 2 and Mode 3 with the
data order being either MSB or LSB.

The clock output frequency must also be set in this window. The valid range is 1 ... 24000000
The CONFIG button is used to send the selected option to the chip.

The second row is for displaying data sent from the external SPI slave and read by the FT311D.
The user must input the number of bytes to be read in decimal before pressing READ to get the
bytes of data. Data is displayed in ASCII.

The third row is for writing data to the SPI slave. The user must input the data as ASCII. Pressing
WRITE will send the data. The panel will also report back the number of bytes written in decimal.
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Branch Office — Taipei, Taiwan

Future Technology Devices International Limited
(Taiwan)

2F, No. 516, Sec. 1, NeiHu Road
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Taiwan , R.O.C.

Tel: +886 (0) 2 8791 3570
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tw.supportl@ftdichip.com

E-mail (Sales)
E-mail (Support)

E-mail (General Enquiries) tw.adminl@ftdichip.com

Web Site
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Branch Office - Hillsboro, Oregon, USA

Future Technology Devices International Limited
(USA)
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USA

Tel: +1 (503) 547 0988
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E-Mail (Sales)
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China
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System and equipment manufacturers and designers are responsible to ensure that their systems, and any Future Technology
Devices International Ltd (FTDI) devices incorporated in their systems, meet all applicable safety, regulatory and system-level
performance requirements. All application-related information in this document (including application descriptions, suggested
FTDI devices and other materials) is provided for reference only. While FTDI has taken care to assure it is accurate, this
information is subject to customer confirmation, and FTDI disclaims all liability for system designs and for any applications
assistance provided by FTDI. Use of FTDI devices in life support and/or safety applications is entirely at the user’s risk, and the
user agrees to defend, indemnify and hold harmless FTDI from any and all damages, claims, suits or expense resulting from
such use. This document is subject to change without notice. No freedom to use patents or other intellectual property rights is
implied by the publication of this document. Neither the whole nor any part of the information contained in, or the product
described in this document, may be adapted or reproduced in any material or electronic form without the prior written consent
of the copyright holder. Future Technology Devices International Ltd, Unit 1, 2 Seaward Place, Centurion Business Park,
Glasgow G41 1HH, United Kingdom. Scotland Registered Company Number: SC136640
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Appendix A - References

Document References

FT311D Data Sheet

Acronyms and Abbreviations

Terms Description
GPIO General Purpose Input output
1°C Inter Integrated Circuit
PWM Pulse Width Modulation
SPI Serial peripheral interface
UART Universal Asynchronous Receiver Transmitter
usB Universal Serial Bus
USB-IF USB Implementers Forum
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