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1 Introduction

D2xx WiInRT is a device driver for FTDI’s range of USB converter chips. It is designed to be used with the
Windows 8.1 and Windows 8.1 RT platforms, and is based on the WinUSB generic device driver. The
driver allows access to FTDI products from within a Windows Store App - this is not possible with the
standard virtual COM port or D2xx driver model.

The driver is provided as a Windows Runtime Component (.winmd file) which is consumed by the host
Windows Store App. FTDI devices can be accessed from any Store App irrespective of the programming
language used to develop the app (C#, VB, JavaScript or C++).

Figure 1.1 illustrates the architecture of a typical Store App using the driver. The boxes in blue are the
components that comprise the driver and are provided by FTDI. The boxes in green are the Microsoft
layers, namely: the Windows Runtime API layer; and the WinUSB generic driver that the FTDI driver
communicates with. Below this is the FTDI hardware layer. The top most layer would be the Store App
written by the developer.

The API for the WinRT driver is a proprietary D2xx style interface. Microsoft does not allow access to a
traditional serial port from within the Windows Runtime environment.

Windows Store App

FTDIL.D2xx.WinRT.winmd

FTDL.D2xx.WinRT.USB.winmd

WinRT

WinUSB.sys

Figure 1 - Windows Store App Driver Architecture

This document provides a getting started guide for developers wishing to use the driver.

1.1 System Requirements

Minimum Supported Operating System: Windows 8.1, Windows 8.1 RT.
Minimum Supported Visual Studio Edition: Visual Studio 2013.

Copyright © 2014 Future Technology Devices International Limited 2
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2 Installing WinUSB Driver

The D2xx WinRT driver requires the generic Windows WinUSB device driver (winusb.sys) to be installed
for the FTDI device. The steps below discuss the installation process for the Windows 8.1 and the

Windows 8.1 RT (ARM) platforms.
2.1 Windows 8.1

FTDI distribute an .inf file that can be used to install the WinUSB driver for FTDI's list of standard VID

and PID combinations.

Note: A .cat file which has been digitally signed with FTDI’s certificate accompanies the .inf file; without
a digital signature Windows may not allow the driver to be installed. If a custom VID and/or PID are
required, it is the responsibility of the user to provide an appropriate, digitally signed .cat file and .inf file.

If Windows Update is enabled on the target machine, and there is an internet connection, the OS will
automatically install the Windows CDM driver for any new FTDI devices that are connected to the system.
To use the WiIinRT driver this feature must be disabled and the WinUSB.sys driver installed instead.

2.1.1 Disable Windows Update

Open System Properties.

Computer Mame | Hardware | Advanced | System Pratection | Femoate

Device Manager

il The Device Manager lists all of the hardware devices installed
n on your computer, U ze the Device Manaager to change the
properties of any device,

Device Manager

Device Ihstallation Settings

7 Chooze whether Windows downloads driver software for pour
= devices and detailed information about then,

Device |nstallation Settings

0k Cancel Apply

System Properties ﬂ

Figure 2 - System Properties

On the Hardware tab select ‘Device Installation Settings’.

Copyright © 2014 Future Technology Devices International Limited 3
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Do you want Windows to download driver software and realistic icons for your
devices?

() ¥es, do this automatically (recommended)

(@MNao, let me choose what to doj

() Alwvays install the best driver software from Windows Update,
(@) Newver install driver software from Windows Update.

[ Autornatically get the device application and information provided by your device
ranufacturer,

Wiy should | set Wifindows to do this automatically?

Figure 3 - Windows Update

Turn off Windows Update by selecting ‘No, let me choose what to do’ and ‘Never install driver software
from Windows Update’.

2.1.2 Install Driver

Note: If the device already has the CDM driver installed, this must be removed first before proceeding.
To remove the driver, right click on the device within Device Manager and select Uninstall. Continue by
pressing the 'Scan for hardware changes’ button,; the device will now appear under the other devices
category as in Figure 4.

To install the WinUSB driver right click the device within Device Manager and select ‘Update Driver
Software...".

File  Action  View Help
e T E B=E8 B %S

4 5 SC-PC-044
3 ﬂ Audia inputs and outputs
1M Cornputer
ca Disk drives
& Display adapters
5 DVD/CD-ROM drives
@ IDE ATASATAP] controllers
o Keyboards

-

ﬂ Mice and other pointing devices
I? Metwork adapters
5 Other devices

u@ USE <- > Serial Converter|
T Ports (COM & LPT) | Update Driver Software...
@ Print queues Disable
R Processors

55 Security devices
Sensors Scan for hardware changes

bl Software devices
[ q Sound, wideo and game cq

AT T T T T W W

Uninstall

Properties

[» C— Storage controllers
[ (M Systern dewices
[> i Uniwversal Serial Bus controllers

Launches the Update Driver Software Wizard for the selected device,

Figure 4 - Windows Device Manager
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Select ‘Browse my computer for driver software’.

=5

K3 L Update Driver Software - USE Serial Converter

Browse for driver software on your computer

Search for driver software in this location:

CAWinRTAind] - Browse...

Include subfolders

2 Let me pick from a list of device drivers on my computer
This list will show installed driver software compatible with the device, and all driver
software in the same category as the device.

I MNext I[ Cancei]

Figure 5 - Browse for INF file
In the textbox insert the path to the .inf file provided by FTDI. Hit Next to install the driver.

The WinUSB driver is now installed and the device will appear in the ‘Universal Serial Bus devices’ section
as below.

Eile  Action  Wiew Help
e =B HmE 8 @RS

4 = SC-PC-DA4
3 ﬂl Audio inputs and outputs
1M Computer
—a Disk drives
&, Display adapters
5 DVD/CD-ROM drives
g IDE ATASATAPI controllers
= Keyboards
ﬂ Mice and other pointing devices
El? Metwork adapters
3 Ports (COM & LPT)
@ Print queues
R Processors
12 Security devices
Sensars
lﬂ' Sound, video and garme controllers
C— Storage controllers
1M Systern devices

-

i Uniwversal Serial Bus controllers

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
4

a Universal Serial Bus devices
| a USE «- = Serial Converter

Figure 6 - Successful driver installation
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2.2 Windows 8.1 RT

Insert the FTDI device into a USB port on the RT machine and open Device Manager. The device will
have a small exclamation mark next to it to indicate that the OS has not installed a valid driver for the
device.

Right click on the device and select ‘Update Driver Software...

File  Action  View Help
e @ E HE 8 ERS

4 & SC-PC-04
[ ﬂ Audio inputs and outputs

1M Computer
—a Disk drives
& Display adapters
) DVD/CD-ROM drives
I g |DE ATASATAP controllers
[ Z2 Keyboards
[» ﬂ Mice and other pointing dewvices
[ Q Metaork adapters
4 _@5 Cther devices

% USB <->» Serial Converter|
[+ '? Ports {COM & LPT) | Update Driver Software..,
[» @ Print queues Disable
3 R Pracessors
> _@9 Security devices
[» Sensors Scan for hardware changes
b1 Software devices
[ iq Sound, wideo and gare cg
> C— Storage controllers
[ (M Systern dewices
3 i Universal Serial Bus controllers

[
[
[
[

Unirstall

Properties

Launches the Update Driver Software Wizard for the selected device,

Figure 7 - Windows Device Manager

Select ‘Browse my computer for driver software’ in the next window.

How do you want to search for driver software?

2 Search automatically for updated driver software

] Windows will search your computer and the Internet for the latest driver software |
for your device, unless you've disabled this feature in your device installation :
settings.

Browse my computer for driver software
Locate and install driver software manually.

Figure 8 - Browse my computer
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On the next screen click ‘Let me pick from a list of device drivers on my computer’.

Browse for driver software on your computer

Search For drver sofbware in thas location:

I - WDocuments

[+ include subfoiders

."} Ll meé pick Trom a WAL OF device arivers on Yy COm I.'...II.'I
This list will show installed drrver software compatible with the device, and all driver
software in the same category as the device.

Figure 9 - Let me pick from a list of device drivers

In the next screen, scroll to the bottom of the list of device drivers.

devices’ option and click Next.

Select your device’s type from the list below.

Comrnon hardware types:

Select the ‘Universal Serial Bus

[ software devices

Iﬂ Sound, video and game contrallers
C-Storage contraollers

(o Storage volume shadow copies

Ca Storage wolurmes

L=l Systern devices

B Tape drives

i Universal Serial Bus controllers

¥ USE D
= YSD Print Provider
#(box 360 Peripherals

Figure 10 - Universal Serial Bus Devices

Select *‘WinUSB Device’ and click Next.
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Select the device driver you want to install for this hardware.

Select the ranufacturer and model of your hardware device and then click Mext, If you have a
J disk that contains the driver you want to install, click Hawve Disk,

hfanufacturer
Microsoft Wisinlsb Dewvice
YWifinlsb Dewvice

[5] This driver is digitally signed. Hawe Disk...

Tell me why driver signing is important

| Mext || Cancel|

Figure 11 - WinUSB driver

Click ‘Yes’ to the warning window.

Installing this dewvice driver is not recormmended because Windows
i cannot verify that it is caormpatible with your hardware, If the driver is
not carmpatible, your hardware will notwork correctly and wour

cormputer might become unstable or stop working completely, Do you
want to continue installing this driver?

Figure 12 - Warning screen

The WinUSB driver is now installed and the device will appear in the ‘Universal Serial Bus devices’ section
as below.
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o

= Device Manager = g

Eile  Action  Miew Help
AN IENR e R

4 gy SC-Po-04d
> &y Audio inputs and outputs

> |M Cormputer

» g Disk drives

» By Display adapters

» e DWDCD-ROM drives

> g IDE ATASATAR contrallers

» 2 Keyboards

> ﬂ fice and other pointing devices

» WF Metwork adapters

> 75" Ports (COM & LPT)

> = Print queues

> D Processors

> |12 Security devices

» [E0% Sensars

> % Sound, video and game controllers

» 45 Storage controllers

> M Systern dewvices

> Universal Serial Bus contrallers
4 |y Universal Serial Bus dewvices

| § USB <-» Serial Corverter

Figure 13 - Successful driver installation

Finally, the device must have a DevicelnterfaceGUID key within the registry before access to the device
can be granted.

To add the key, open the Registry Editor and find the key that corresponds to the device in question:
HKEY_LOCAL_MACHINE\SYSTEM\CurrentControlSet\Enum\USB\<VID_vvvv&PID_pppp>
Where vvvv is the device vendor ID and pppp is the device product ID.

Under the Device Parameters key, add a string entry named DevicelnterfaceGUID. Set the data
portion of the key to something of the following:

{7febe9fc-6c36-4244-a665-12b01d69750d}
Note: A valid GUID can be generated from a tool such as GuidGen.exe.

Unplug and replug the device into the same port - the driver is now installed successfully for the device.
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. ACPI
. ACPI_HAL
. BTH
. DISPLAY
. HDAUDIO
. HID
. HTREE
. MRVLSerialBus
. ROOT
. SD
. STORAGE
. SW
. SWD
. UEFI
. UsB
[~ ROOT_HUB20
4 - | VID_0403&PID_6001
4., FTWVIEXS
4| Device Parameters
: -l Ceip
- . Properties
[~ |4 VID_OAES&PID_6860
[~ o VID_18A5&PID_0302
| USBSTOR
1>~ [, Hardware Profiles
- . Policies

REG_ST (value not sef)
] EnumerationRetryCount REG_DWORD (xD0000000 (0)

26| SymbolicName REG_SZ \ZP\USB=YID_04038(PID_600T£F TWNJGX5#{a5dcbf ...
abiD ! REGSZ {Tfebetfc-6c36-4244-3665-12601d69750d}

MY T T YT W WV WV WV W W W W W W

I~ Ju Services

[~ | DriverDatabase

b-0 HardwareConfig
J MountedDevices
J RNG
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< >

15:10
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Figure 14 - DevicelInterfaceGUID for an FTDI device '
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3 Windows Store App

With the WinUSB driver installed for the FTDI device it is now possible to access it using the D2xx WinRT
component. The host Store App must consume the component as a reference to the project. The
instructions below discuss how to add the component to a Store App.

At the time of writing, Visual Studio 2013 is the minimum version required to create a Store App that
uses the D2xx WinRT component.

3.1 Add Reference

Inside Visual Studio a blank Windows Store App has been created. As shown in Figure 15 @ new project
named TestApp has been created.

Right click on the project and select ‘Add Reference...” from the context menu.
From the resulting screen (Figure 16) select ‘Browse...” at the bottom right to select the component.

The driver is distributed as two components: FTDI.D2xx.WinRT.winmd; and
FTDI.D2xx.WinRT.USB.winmd. The former is the API layer that is exposed to the application, with the
latter being an internal component responsible for USB communication - this layer is not exposed to the
user. Both of these components must be explicitly referenced by the host application for the driver to
function.

@ e-ed@m &M

+
Y Search Solution Explorer (Ctrl+) P~
Tl & Solution Testhpp' (1 project)
& Tectinp (Windows 8.1
:,4 Build aerties
Reluilld] srences
Deploy i
xarml
Clean nPage:am|

Run Code &nalysis
LI Scope to This

xage.appxmanifest
pp_TemporanyKey.pfx

@ Meww Solution Explorer Wiew
Caleulate Code Metrics

ication- % Check Spelling
Add 3
Add Reference..,
Add Seruice Reference..,
Add Connected Service..
Stare 3

line-of
wn().

B Manage NuGet Packages...
%z \iew Class Diagram
o

Set as StartlUp Project

Debug 3
#4  Add Solution to Source Contral...
-Other|
ecific| # Cut Chrl 3
Paste Cirl+/
tam>
X Remove Del
I Renarme

—
- Unload Project

@ Open Folderin File Explorer
4pp\Test »1s loaded. a

Wicrosod Openin Blend.., 0.8.8__bB3FSF7F11d5@a3aSystem. Runt
system3i g loading symbols. Module is optimizec
Wicrosod . S . sServices.WindowsRuntime\v4.0_4.8.@
system32\WinMetadata\Windows.ApplicationModel .winmd'. Skipped loading symbols. Module is
Yicrosoft.Net\assembly\GAC_MSIL\System.Diagnostics.Debugiv4.8_4.8.8.8_ bB3f5f7f11d5@a3a\s

Figure 15 - Add reference to project

Praperties Alt+Enter
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Reference Manager - TestApp

n - |

b Assemblies
P Solution
b Aifindows Mo iterns found,

4 Browse

Recent

Search Browwse (Ctrl+E)

p-

Browse.. || oK

|[ cancel

Figure 16 - Browse for winmd files

3.2 Manifest

As well as including the driver components the Store App must also explicitly reference the USB devices
that it will communicate with. This is achieved through the Package.appxmanifest file that accompanies

all Store Apps.
access to all FTDI devices.

The excerpt below shows a typical manifest file; here we are allowing the application

The vendor IDs and product IDs listed below are the FTDI defaults, but these can be added/removed to
match any custom VID/PID combination required. The important thing to remember is that any device
that the application wants access to must be listed in the manifest.

Note: The VID and PID numbers are in hexadecimal format.

<Capabilities>
<m2:DeviceCapability Name="usb">

<!--FT232AM, FT232BM, FT232R and FT245R Devices-->

<m2:Device Id="vidpid:0403 6001">

<m2:Function Type="name:vendorSpecific" />

</m2:Device>

<!--FT2232D and FT2232H Devices-->

<m2:Device Id="vidpid:0403 6010">

<m2:Function Type="name:vendorSpecific" />

</m2:Device>
<!--FT4232H Device-->
<m2:Device Id="vidpid:0403 6011">

<m2:Function Type="name:vendorSpecific" />

</m2:Device>
<!--FT232H Device-->
<m2:Device Id="vidpid:0403 6014">

<m2:Function Type="name:vendorSpecific" />

</m2:Device>
<!--FT-X-Series Devices-->
<m2:Device Id="vidpid:0403 6015">

<m2:Function Type="name:vendorSpecific" />

</m2:Device>
</m2:DeviceCapability>
</Capabilities>

Copyright © 2014 Future Technology Devices International Limited 12
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3.3 Vendor ID, Product ID

The driver compromises three main types used to access and communicate with FTDI devices (Table 1).
The first of these is the FTManager class defined within the namespace FTDI.D2xx.WinRT. This class is
used to enumerate and list FTDI devices connected to the system.

Class/Interface Description

FTManager Class responsible for enumerating and listing all
FTDI devices connected to the system. Used in
combination with the IFTDeviceInfoNode interface
to return an IFTDevice interface.

IFTDevicelnfoNode | Interface that contains information about a specific
FTDI device connected to the system.

IFTDevice Interface representing a generic FTDI device. Used
to communicate with the physical device hardware.
Returned from the FTManager class on an open.

Table 1 - Three main types within the WinRT driver.

On instantiation of the FTManager class the driver will automatically attempt to access any FTDI devices
connected to the system. The devices it will attempt to communicate with correspond to the default FTDI
vendor ID and product IDs as listed below.

Vendor ID Product ID | Device(s)

0x0403 0x6001 FT232AM, FT232BM, FT232R and FT245R
0x0403 0x6010 FT2232D and FT2232H

0x0403 0x6011 FT4232H

0x0403 0x6014 FT232H

0x0403 0x6015 FT X-Series

Table 2 - List of default FTDI VIDs and PIDs

It is envisaged that developers may have their own vendor ID and/or product ID allocated and may not
want to use the standard values. The FTManager class provides two functions to allow this:

Name Description
w5 AddVIDPID Add a custom vendor ID/product ID combination to the list of allowed
devices.
w5 RemoveVIDPID | Remove a custom vendor ID/product ID combination from the list of allowed
devices.

These functions are static and must be called before an instance of the FTManager class is created
as shown in the snippet below.

private FTManager InitializeDriver()

{
FTManager .AddVIDPID(0x1234, ©x4321);
FTManager.RemoveVIDPID(0x0403, 0x6001);
FTManager.RemoveVIDPID(0x0403, 0x6010);
FTManager.RemoveVIDPID(@Ox0403, 0x6011);
FTManager.RemoveVIDPID(0x0403, 0x6014);
FTManager.RemoveVIDPID(0x0403, 0x6015);
return new FTManager();

}

This application will now only have access to devices corresponding to the custom vendor ID and
product ID of 0x1234, 0x4321. Again, the vendor ID and product ID must be listed in the manifest
to allow access to this device.

Copyright © 2014 Future Technology Devices International Limited 13



FTDI Application Note
AN_271D2xx WinRT Guide

Chi Version 1.0
p Clearance No.: FTDI# 395

Document Reference No.: FT_000928

3.4 List Devices

With the driver initialized it is now possible to return a list of all FTDI devices matching the requested
VID/PID combination that are connected to the system.

Name Description

[ GetDeviceList Returns a list of FTDI devices connected to the system.

The GetDevicelist function returns an IList of FTDI devices. The List contains elements of type
IFTDevicelnfoNode from the namespace FTDI.D2xx.WinRT.Device; each element contains information
about a specific FTDI device. The information within the IFTDevicelnfoNode is used to identify the
device: the chip type; the serial number; the product description etc.

public void StartDevice()
{

IList<IFTDeviceInfoNode> devicelList = ftManager.GetDevicelList();

foreach (IFTDevicelInfoNode deviceInfo in devicelist)

{
Debug.WriteLine("Device Type: {@}\r\nSerial Number: {1}\r\nDescription: {2}\r\n\r\n ",
deviceInfo.DeviceType.ToString(), deviceInfo.SerialNumber, deviceInfo.Description);
if (devicelnfo.Description == "My USB Product")

{

3.5 Open Device

With the device identified within the system it can now be opened using one of the 3 open functions
provided by the FTManger class.

Name Description
& OpenByDescription Open a handle to the specified FTDI device.
& OpenByDevicelD Open a handle to the specified FTDI device.
& OpenBySerialNumber | Open a handle to the specified FTDI device.

The function parameters correspond to information contained within the IFTDeviceIlnfoNode interface.
Each of the functions will return an IFTDevice interface that can subsequently be used to communicate
with the physical device.

In the example below we have opened the device based on the Description from the IFTDeviceInfoNode.
A simple loopback task has then been created to write and read data from the open device.

Copyright © 2014 Future Technology Devices International Limited 14



 —
y

FTDI Application Note
AN_271D2xx WinRT Guide

Chi Version 1.0
p Clearance No.: FTDI# 395

Document Reference No.: FT_000928

o

myDevice = ftManager.OpenByDescription(deviceInfo.Description);

await myDevice.SetBaudRateAsync(9600);

await myDevice.SetFlowControlAsync(FLOW_CONTROL.RTS_CTS, ©x00, 0x00);

await myDevice.SetDataCharacteristicsAsync(WORD LENGTH.BITS_8, STOP_BITS.BITS_1,
PARITY.NONE);

await myDevice.SetLatencyTimerAsync(16);

var action = ThreadPool.RunAsync(async (source) =>

{
byte[] dataTx = new byte[10];
for (int i = ©; i < dataTx.Length; i++)
dataTx[i] = (byte)i;

while (!cancellationTokenSource.Token.IsCancellationRequested)

{
byte[] dataRx = new byte[10];
await myDevice.WriteAsync(dataTx, 10);
myDevice.ReadAsync(dataRx, 10);

}

}, WorkItemPriority.Normal);

3.6 EEPROM

The interface IFTDevice provides two functions for reading and writing the entire contents of a device
EEPROM.

Name Description
& EepromReadAsync Read the contents of the device EEPROM.
& EepromProgramAsync | Program the contents of the device EEPROM.

Reading the EEPROM data from the device requires the resultant interface to be cast to the correct
underlying type. For example, below we have read the data from an FTDI device. We know that this
device is a FT232R device and therefore we can safely cast this to the FT232R_EEPROM type.

private async void ReadEEPROM()
{

if (myDevice != null)

{

IFT_EEPROM ee = await myDevice.EepromReadAsync();

if (myDevice.DeviceInfoNode.DeviceType == DEVICE TYPE.FT232R)

{
// Cast to the type that corresponds to the device type.
FT232R_EEPROM eeData = ee as FT232R_EEPROM;
if (eeData == null)
return;
Debug.WriteLine(@"Manufacturer:{0}\r\n
Serial Number: {1}\r\n
Product Description:
{23}\r\n\r\n ",
eeData.Manufacturer,
eeData.SerialNumber,
eeData.Product);
}
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}

Conversely with programming, we pass the specific EEPROM type for that device into the EepromProgram
function as shown below.

private async void ProgramEEPROM()

{

if (myDevice == null)

return;

if (myDevice.DeviceInfoNode.DeviceType != DEVICE TYPE.FT232R)

return;

FT232R_EEPROM ee = new FT232R_EEPROM();

ee.VendorID = 0x0403;
ee.ProductID =
ee.LoadVCP = true;

ee.Manufact

urer

0x6001;

= "FTDI";

ee.Product = "FT232R";
ee.SerialNumber
ee.SerialNumberEnable = true;
ee.UsbVersion =
ee.SelfPowered = false;
ee.RemoteWakeupEnable = false;
ee.PullDownEnable = false;

= "FT7654321";

USB_VERSION.USB_20;

ee.MaxPower = 500;

ee.InvertTXD = false;
ee.InvertRXD = false;
ee.InvertRTS = false;
ee.InvertRI = false;
ee.InvertDTR = false;
ee.InvertDSR = false;
ee.InvertDCD = false;
ee.InvertCTS = false;

ee.HighIO = false;
ee.ExternalOscillatorEnable = false;

ee.CBus4 =
ee.CBus3 =
ee.CBus2 =
ee.CBusl =
ee.CBuso =

FTDI
FTDI
FTDI
FTDI
FTDI

.D2xx.WinRT.Device.
.D2xx.WinRT.Device.
.D2xx.WinRT.Device.
.D2xx.WinRT.Device.
.D2xx.WinRT.Device.

EEPROM
EEPROM
EEPROM
EEPROM
EEPROM

await myDevice.EepromProgramAsync(ee);

.FT232R
.FT232R
.FT232R
.FT232R
.FT232R

. CBUS_SIGNALS.TXDEN;
. CBUS_SIGNALS.TXDEN;
. CBUS_SIGNALS.TXDEN;
. CBUS_SIGNALS.TXDEN;
. CBUS_SIGNALS.TXDEN;
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Head Office - Glasgow, UK Branch Office — Tigard, Oregon, USA

Future Technology Devices International Limited

Future Technology Devices International Limited (USA)

Unit 1, 2 Seaward Place, Centurion Business Park 7130 SW Fir Loop

Glasgow G41 1HH Tigard, OR 97223

United Kingdom USA

E-mail (Sales) sales1@ftdichip.com E-Mail (Sales) us.sales@ftdichip.com
E-mail (Support) support1@ftdichip.com E-Mail (Support) us.support@ftdichip.com

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

E-Mail (General Enquiries) us.admin@ftdichip.com

Branch Office - Taipei, Taiwan Branch Office - Shanghai, China

Future Technology Devices International Limited

Future Technology Devices International Limited (China)
(Taiwan) Room 1103, No. 666 West Huaihai Road
2F{ Ng. 516, Sec. 1, NeiHu Road Shanghai, 200052
Taipei 114 China
Taiwan , R.O.C.

’ Tel: +86 21 62351596
Tel: +886 (0) 2 8791 3570 Fax: +86 21 62351595
Fax: +886 (0) 2 8791 3576

. . E-mail (Sales) cn.sales@ftdichip.com
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Web Site

http://ftdichip.com

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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5 Appendix A - References
Document References

Acronyms and Abbreviations

Terms Description

API Application Programming Interface.

0s Operating System.

PID USB Product ID - part of the USB device descriptor.

VID USB Vendor ID - part of the USB device descriptor.

WinRT Windows RunTime — A set of API calls that sits on top of the Windows 8 OS -
used by Windows Store Apps to communicate with the OS.

Windows RT An ARM based version of the Windows 8 OS.

DM Combined Driver Model - the name given to the virtual COM port and D2xx

combined driver for Windows.
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7 Appendix C - Code Listing

7.1 Package.appxmanifest

<?xml version="1.0" encoding="utf-8"?>
<Package xmlns="http://schemas.microsoft.com/appx/2010/manifest"
xmlns:m2="http://schemas.microsoft.com/appx/2013/manifest">
<Identity Name="0©3f55a05-25cb-4310-9d66-97535calfed9" Publisher="CN=FTDI"
Version="0.9.0.2" />
<Properties>
<DisplayName>TestApp</DisplayName>
<PublisherDisplayName>FTDI</PublisherDisplayName>
<Logo>Assets\StorelLogo.png</Logo>
</Properties>
<Prerequisites>
<0SMinVersion>6.3.0</0SMinVersion>
<OSMaxVersionTested>6.3.0</0SMaxVersionTested>
</Prerequisites>
<Resources>
<Resource Language="x-generate" />
</Resources>
<Applications>
<Application Id="App" Executable="$targetnametoken$.exe" EntryPoint="TestApp.App">
<m2:VisualElements DisplayName="TestApp" Squarel50x150Logo="Assets\Logo.png"
Square30x30Logo="Assets\SmallLogo.png" Description="TestApp" ForegroundText="light"
BackgroundColor="#464646">
<m2:SplashScreen Image="Assets\SplashScreen.png" />
</m2:VisualElements>
</Application>
</Applications>
<Capabilities>
<m2:DeviceCapability Name="usb">
<!-My Custom Device-->
<m2:Device Id="vidpid:1234 4321">
<m2:Function Type="name:vendorSpecific" />
</m2:Device>
<!—FT232BM, FT232R-->
<m2:Device Id="vidpid:0403 6001">
<m2:Function Type="name:vendorSpecific" />
</m2:Device>
</m2:DeviceCapability>
</Capabilities>
</Package>
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7.2 MainPage.xaml.cs

using FTDI.D2xx.WinRT;

using FTDI.D2xx.WinRT.Device;

using FTDI.D2xx.WinRT.Device.EEPROM;
using System;

using System.Collections.Generic;
using System.Diagnostics;

using System.Threading;

using Windows.System.Threading;
using Windows.UI.Xaml;

using Windows.UI.Xaml.Controls;

namespace TestApp
{
/// <summary>
/// An empty page that can be used on its own or navigated to within a Frame.
/// </summary>
public sealed partial class MainPage : Page
{
private FTManager ftManager;
private IFTDevice myDevice = null;
private CancellationTokenSource cancellationTokenSource = new
CancellationTokenSource();

public MainPage()

{
this.InitializeComponent();
ftManager = InitializeDriver();

}

private FTManager InitializeDriver()
{
#if CUSTOM_VID_PID
bool result = FTManager.AddVIDPID(©x1234, 0x4321);
result = FTManager.RemoveVIDPID(0x0403, 0x6001);
result = FTManager.RemoveVIDPID(0x0403, 0x6010);
result = FTManager.RemoveVIDPID(0x0403, 0x6011);
result = FTManager.RemoveVIDPID(0Ox0403, 0x6014);
result = FTManager.RemoveVIDPID(0x0403, 0x6015);
#endif
return new FTManager();

}

public async void StartDevice()

{

IList<IFTDeviceInfoNode> devicelist = ftManager.GetDevicelList();

foreach (IFTDeviceInfoNode deviceInfo in devicelist)
{
Debug.WriteLine("Device Type: {0}\r\nSerial Number: {1}\r\nDescription:
{2}\r\n\r\n ",
deviceInfo.DeviceType.ToString(),
deviceInfo.SerialNumber,
deviceInfo.Description);
if (deviceInfo.DeviceType == DEVICE_ TYPE.FT232R)
{

myDevice = ftManager.OpenByDescription(deviceInfo.Description);

await myDevice.SetBaudRateAsync(96090);
await myDevice.SetFlowControlAsync(FLOW CONTROL.RTS_CTS, ©x00, ©x00);
await myDevice.SetDataCharacteristicsAsync(WORD LENGTH.BITS_8,
STOP_BITS.BITS_1,
PARITY.NONE);
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await myDevice.SetLatencyTimerAsync(16);

var action = ThreadPool.RunAsync(async (source) =>

{
byte[] dataTx = new byte[10];
for (int i = @; i < dataTx.Length; i++)
dataTx[i] = (byte)i;

while (!cancellationTokenSource.Token.IsCancellationRequested)

byte[] dataRx = new byte[10];
await myDevice.WriteAsync(dataTx, 10);
myDevice.ReadAsync(dataRx, 10);

}
}, WorkItemPriority.Normal);

private async void ReadEEPROM()

if (myDevice != null)

}
¥
{

{

}
¥

IFT_EEPROM ee = await myDevice.EepromReadAsync();

if (myDevice.DeviceInfoNode.DeviceType == DEVICE_TYPE.FT232R)
{
// Cast to the type that corresponds to the device type.
FT232R_EEPROM eeData = ee as FT232R_EEPROM;

if (eeData == null)
return;

Debug.WriteLine(@"Manufacturer: {@}\r\nSerial Number: {1}\r\nProduct
Description: {2}\r\n\r\n ",
eeData.Manufacturer,
eeData.SerialNumber,
eeData.Product);

private async void ProgramEEPROM()

{

if (myDevice == null)

return;

if (myDevice.DeviceInfoNode.DeviceType != DEVICE TYPE.FT232R)

return;

FT232R_EEPROM ee = new FT232R_EEPROM();

ee

ee
ee
ee

ee.
ee.
ee.
ee.
ee.
ee.
.MaxPower = 500;

ee

.VendorID = 0x0403;
ee.
.LoadVCP = true;
.Manufacturer = "FTDI";
.Product = "FT232R";

ProductID = 0x6001;

SerialNumber = "FT7654321";
SerialNumberEnable = true;
UsbVersion = USB_VERSION.USB_20;
SelfPowered = false;
RemoteWakeupEnable = false;
PullDownEnable = false;
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ee.
ee.
ee.
ee.
ee.
ee.
ee.

ee

ee.
.ExternalOscillatorEnable = false;
.WinRT.Device.
.WinRT.Device.
.WinRT.Device.
.WinRT.Device.
.WinRT.Device.

ee

ee.
ee.
ee.
ee.
ee.

CBus4 =
CBus3 =
CBus2 =
CBusl =
CBus@ =

FTDI
FTDI
FTDI
FTDI
FTDI

.D2xx
.D2xx
.D2xx
.D2xx
.D2xx

InvertTXD = false;
InvertRXD = false;
InvertRTS = false;
InvertRI = false;
InvertDTR = false;
InvertDSR = false;
InvertDCD = false;
.InvertCTS = false;
HighIO = false;

EEPROM
EEPROM
EEPROM
EEPROM
EEPROM

await myDevice.EepromProgramAsync(ee);

}

.FT232R.CBUS_SIGNALS.
.FT232R.CBUS_SIGNALS.
.FT232R.CBUS_SIGNALS.
.FT232R.CBUS_SIGNALS.
.FT232R.CBUS_SIGNALS.

private void btnListDevices_Click(object sender, RoutedEventArgs

{

StartDevice();

}

TXDEN;
TXDEN;
TXDEN;
TXDEN;
TXDEN;

e)

private void btnReadEEPROM_Click(object sender, RoutedEventArgs e)

{

ReadEEPROM() ;

}

private void btnProgramEEPROM_Click(object sender, RoutedEventArgs e)

{

ProgramEEPROM( ) ;

}
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7.3 MainPage.xaml

<Page
x:Class="TestApp.MainPage"
xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation”
xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml"
xmlns:local="using:TestApp"
xmlns:d="http://schemas.microsoft.com/expression/blend/2008"
xmlns:mc="http://schemas.openxmlformats.org/markup-compatibility/2006"
mc:Ignorable="d">

<StackPanel Background="#FF49C4F1">
<Button x:Name="btnStartDevice" Content="Start Device" Click="btnlListDevices_Click" />
<Button x:Name="btnReadEEPROM" Content="Read EEPROM" Click="btnReadEEPROM_Click" />
<Button x:Name="btnProgramEEPROM" Content="Program EEPROM"
Click="btnProgrameEPROM_Click" />
</StackPanel>
</Page>

Copyright © 2014 Future Technology Devices International Limited 24



FTDI Application Note
AN_271D2xx WinRT Guide

Chi Version 1.0
p Clearance No.: FTDI# 395

Document Reference No.: FT_000928

8 Appendix D - Revision History

Document Title: D2xx WinRT Guide AN_271
Document Reference No: FT_000928
Clearance No: FTDI# 395
Product Page: http://www.ftdichip.com/FTProducts.htm
Document Feedback: Send Feedback
Version 1.0 Initial Release 01/07/2014

Copyright © 2014 Future Technology Devices International Limited 25


http://www.ftdichip.com/FTProducts.htm
mailto:docufeedback@ftdichip.com?subject=AN_271%20D2xx%20WinRT%20Guide

