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Our UPDD driver supports 100’s of touch controllers, mainly USB, serial and PS/2 devices and we try to keep support
current with new controllers as they are released or made available.

Technical information
To support a controller we either need access to a controller or technical details needed to configure support for the
controller.

A separate document is available to advise how to identify a device connected to a system.

In some cases we work directly with the manufacturer and are supplied all the information we need to be able to fully
support the device. In other cases it might be distributors, integrators or end uses that need to use our driver on a device
that is not supported. We document here the information required to support a controller and also advise how to obtain
that information if technical documents are not readily available.

The two most common touch controller types are USB or Serial. Adding controller support is normally undertaken free of
charge as we are keen to ensure UPDD supports as many pointer devices as possible. Once a controller is configured in our
production system we can generate the full range of drivers for the new controller.

It is important to understand that any technical information supplied to us which is not in the public domain
will be treated with the utmost confidentiality and never disclosed. If required we will enter into a joint NDA
agreement to formalize this undertaking.

The minimum information needed to support a controller is a follows:

+ Controller name as listed in UPDD
We use three components in the naming of the controllers, company name, controller id and interface, e.g if we created
our own USB controller, called the TCO01 then the controller would be named Touch-Base, TC001, USB.

« Interface settings
UsB Vendor identification (VID) USB identification unique to each vendor.

Product identification (PID) Allocated by the vendor and unique to each USB controller within the
vendor's product range.

Drivers register vendor and product ids that they support. When a USB device is connected the vendor id
and product id is used by the PnP sub-system to select the driver responsible for the device.

Endpoint usage Most USB controllers deliver touch data on endpoint 1, interface 0.

Serial Communication parameters Baud rate, parity, data bits, stop bits e.g. 9600,N,8,1

For new controllers under development we have the following recommendation for USB:
1) If HID compatible the controller has the advantage of being used both UPDD and alternatively with the HID driver
supplied in many OS where some touch utilities are also available, such as calibration etc.
2) Interrupt transfer mode on endpoint 1 is recommended.
3) We would also recommend that the controller be designed so that it is not necessary to send vendor specific requests
to activate it. This means that the controller can be verified easily using 3rd party tools to examine the data stream.
4)The controller must not make assumptions about the order of commands seen from Windows, but instead comply to
the USB spec, otherwise it is likely not to work with future Windows versions and very likely not to work with non
Windows systems.
5) We recommend that you execute the Winqual tests for pointer devices as these check various aspects of the
controller. You will need to have HID, UPDD or another touch driver installed to make these checks. These tests can be
undertaken by Touch-Base if requested. See WHQL documentation of more information.
6) It is recommended that each controller should carry a unique serial number in the string descriptor indexed by
iSerialNumber. This allows for predicatble association of touch devices with monitors in a multi monitor environment.
SString descriptors are explained at http://www.beyondlogic.org/usbnutshell/usb5.htm#StringDescriptors

« Single touch data packet format
When a single pointer device is in use it delivers a data packet to the system that carries co-ordinate information (X and
Y and sometimes Z - pressure data) along with other device information, such as lift off trigger indicator. We need to
know the EXACT structure of this packet.

e Multi touch data packet format
When a multi pointer device is in use it delivers data packets to the system that carries co-ordinate information (X and Y
and sometimes Z - pressure data) along with other device information, such as lift off trigger and stylus information.
We need to know the EXACT structure of this packet.

For new controllers under development we have the following comments regarding packet structure:

Generally speaking we are able to configure any given packet structure within our driver as we are able to define the packet
structure at individual bit level so normally we expect to be informed of the packet structure implemented in the controller
and we then define it as appropriate. However, for readers wanting advice as to a suitable packet structure, here is a
example 12 bit packet structure that offers a status byte and 2 bytes per x and Y co-ordinate:

Bit 1 2 3 4 5 6 7 8

file://D:\webs\touch-base.com\htdocs\documentation\Controller Support.htm



Controller support Page 2 of 5

Byte 0 1 0 T 0 0 0 0 0

Byte 1 0 X6 X5 X4 X3 X2 X1 X0
Byte 2 0 0 0 X11 X10 X9 X8 X7
Byte 3 0 Y6 Y5 Y4 Y3 Y2 Y1 YO
Byte 4 0 0 0 Y11 Y10 Y9 Y8 Y7

Where T =1 when touching and 0 when untouch is detected.

This packet offers unique sync pattern (15t bit of each byte) such that lost bytes (say during transmission) will allow the
driver to discard incomplete packets and resync on the 15t byte of the next packet (bit 1 = 1)

Notes:

HID may dictate packet structure format.

Ensure sync bits are defined, especially in serial devices.

Use unsigned integers for co-ordinate data (avoid FFFF = -11!).

Report (to Touch-Base) the exact numbers of co-ord bits used in the packet as UPDD definition relies on the correct
definition to aid ‘auto-calibration’. E.g 8 bits = 256 co-ord range, 9 bits = 512, 10 bits = 1024, 11 bits = 2048, 12bits =
4096 etc.

For multi-touch some of the other status bits can be used to indicate stylus id, e.g. bits 7 and 8 :- 00 = stylus 1, 01 = stylus
2, 10 = stylus 3 and 11 = stylus 4.

Generally the above information is all we need to add support for a controller. However, there is some
additional information that we made need to complete support or that allows us to implement support beyond
mouse emulation as discussed below:

* Firmware commands

Some controllers have a command set to adjust internal controller settings or to define settings that define a controller's
functionality, which could be needed to work with our definition of the controller (e.g. some controllers can generate
different data packet formats and UPDD would need to send the code to set the packet structure expected by UPDD)

The UPDD Console program could also expose firmware settings to the end user so that they can be adjusted as
required. The console could, for example, also show the version of the firmware if it is available along with any other
information considered relevant.

For USB devices we also need to know the end point used to send the firmware commands and the end point used to
return the data.
- EEPROM storage

UPDD normally stores calibration data locally in the computer but there can be times when it is advantageous to store
calibration data in the controller and if a controller supports EEPROM or other forms of storage we need technical details
to implement this functionality.

Information sources

Official Documentation

In most cases we would hope we could be supplied the official technical information relating to the information above and
controller against which to test the newly configured controller. However, we acknowledge this is not always possible.

Failing that a technical contact within the company able to assist with our queries is very useful.

If neither of these is available then, if you have the controller to hand, here are ways to determine some of the required
information:

Information gathering

Where official technical information is not readily available here are some approaches to identifying the required information
if you have the controller to hand.

Serial

Given that the minimum information required is the serial interface parameters and the data packet format there are two
approaches we can suggest, serial port data scope or UPDD capture tool.

Data scope

We have written a Windows serial port data scope that can be used to connect to a serial port and display the serial data.
The data can then be saved to a file for analysis. We request that the data from a touch in each corner be saved in separate
files and sent to us for further analysis.

The data scope program is available in the utilities section of our support page along with full documentation.

The following example shows a touch screen on com 3, connected at 9600,n,8,1 and the data displayed from a prolonged
touch on the screen:
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UPDD capture tool

We can configure a UPDD serial driver that can be installed and used to capture data packet information. The TBcalib
program is used in ‘test’ mode to capture incoming data to a file that is sent to us for further analysis. See TBcalib test
parameter details for more information.

See example below.
USB

Given that the minimum information required is the Vendor and product identification and the data packet format we

document ways to identify the VID and PID and two approaches to viewing the USB data via a USB analysis and UPDD data
capture tool.

Vendor and Product id

There are numerous ways to _identify a USB device’s vendor and product id as documented in our ‘Identifying touchscreen
controllers” document.

USB analysis tools

Various USB hardware and software USB data analysis tools are available, such as SnoopyPro, USBlyzer and Device
Monitoring Studio from HDD Software. These tools can be used to select the USB device, record transfers and show transfer
data, as seen below:

In this example a customer has captured a log using SnoopyPro from touching a touch screen USB device 22B9\0008
(eTurboTouch) and sending the log for analysis. From this we can see a 6 byte data packet, the sync byte = 03, the pen
down / up byte is 03 / 00 and the X and Y co-ords follow in the next 4 bytes:
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= SnoopyPro - [USBLog1.usblog]

E Flle Edit \"IBW Tools  Window Help = (E1] €
FH 2R S 2 F%’_

116 packets ‘:j :] USBAWID Z2B98PID N008LAEY 0000 Device I~ Relative Timestamps
* ] o ] Diir I H J Time] Functioh J Ciata J Result | #
23777 down Rfa  17.145 BULK_OR_INTERRUPT TRANSFER . |
272 up nfa  17.176 BULK_OR_INTERRUPT_TRANSFER 03103 30 0F 3d 00 (0000000
24 777 down nta 17175 BULE_DOF_INTERRLFT_TRANSFER 5

2397 up mia 17.223 BULK_DOF_INTERRUPT_TRANSFER 03073 9a 0F 3900 (100000000
25 777 down nfa  17.223 BULK_OR_INTERRUPT_TRANSFER =

24 777 up nfa 17,254 BULK_DR_INTERRUPT_TRANSFER 030395073300 g 000000000
26 777 down Wia  17.254 BULK_DR_INTERRUPT_TRANSFER = Packets -

25 77 up hfa  17.285 BULK_OR INTERRUPT TRANSFER 0303 9a 0F 33 00 (00000000
27 777 down nla  17.285 BULK_OR_INTERRUPT_TRANSFER c ' -

26 772 up n/a  17.316 BULK_OR_INTERRUPT_TRANSFER 0302 9a 0F 39 00 000000000
28 777 down nfa 17316 BULK_DR_INTERRUPT TRANSFER =

=l

D el

URE Header (__len,gth: 72) =
Sequencelunber: 27

Function: 0009 (BULK OR INTERRUFT TRANSFER)

TransterFlags: 0=00000003 -
Trar}sfer_Bﬁf_fE_:r . .UxUU_DDE!UDE (6) length
gpog: 03 00 Sa 0f 39 00 - L
29 722 down rita 17.394 BUL_K_UF!_INTEF!F!UF'T_TF!ANSFEF! =
28 7 up nda 168.533 BULK_OR_INTERRUPT_TRANSFER 03 0396 0f cd De 000000000
30 777 down néa 18,533 BULK_DR_INTERRUPT_TRaNSFER -
287 up nta 18533 BULK._DR_INTERRUPT_TRANSFER 030356 0fcd O 000000000 .,
fReady |%-- Snpys status goes here —-= | | =i = A

In this example we are capturing traffic on an ELO USB touch controller being handled by UPDD driver:

@ Device Monitoring Studio - [Elo, Smartset 2500 IntelliTouch, USB (UPDD) - Packet Yiew]
: m’ File Edit Wiew Tools. ‘Window Help

DFF® wx@E& HEE __ f B8 B OO0 X WA e

Elo; Smartset 2500 InteliTouch, USE (UPDD) - Statistics  Elo, Smartset 2500 ;

@50und, video and game controllers e Packar || Time Ditection | Skatus
USBE Audio Device 00002663 05.12,2008 12:30:41.544 +0.0 DOWHN 000000000
WoIPYoice LISB Phone 00002664 08,12,2008 12:30:41.560 +0.015 up 000000000
(Generic LISE: Audic) 00002665 OF, 12,2008 12:30:41.560 40,0 DOWH  Ox00000000
- — - 00002666 0F.12,2008 12:30:41,560 40,0 P 000000000
EDM'CE and other pointing devices 00002667 05.12,2008 12:30:41,560 +0.0 DO ‘000000000
Elo, Smartset 2500 IntelliTouch, USE (UPDD) 00002665 08,12,2003 12:30:41.576 +0.015 P 000000000
' Elo Touchystems InteliTouch 250001 : 00002669 0F.12,2008 12:30:41,576 40,0 Data WM 0x00000000
Touch-Basa Reviae 00002670 0F.12.2008 12:30:41.576 +0.0  packets 000000000
- 00002671 05.12,2008 12:30:41.576 +0.0 o 000000000
E"EJI'D -r;:::St:::mzs‘r;n"t':";’;ﬂ'gU"ULL':h' UsB (UPDD) 00002672 0B.12,2008 12:30:41,576 +0,0 UR 0500000000
Touck B 00002673 08.12,2008 12:30:41.576 +0.0 DOWN 000000000
00002674 08,12,2008 12:30:41.591 +0.015 P 000000000

00002675 000000000

[EgHuman Interface Devices

USB Human Interface Device 00002677 000000000

LISE KNI Switch <
(Standard systern dewices) =

‘Complete Y,

USB Human Interface Device
LISB KMM Switch 002676: Bulk or Interrupt Transfer (UP), 08, 12 2008 12:30:41
(Ztandard system devices) Fipe Handle: i0%8%e55359¢c (Endpoint Address: Ox&1 %

USB Human Interface Device Get 0x8 bytes from the device

VoIPWoice USE Phone 54 84 8D 07 63 06 00 00
(Standand systern dewices) E

USB Human Interface Device Packet content
LISE Dewice
(Standard systermn dewices)

USB Human Interface Device
Dall USE Mouze
(Standard systern devices)

€

_(_ il |

e |T}]Playback|£}Serial | Metwiork| [ Serisl Bridae [ & URB view | [@HID view [T} Mass Storage View | [EBSHI image TP view | o

|HID Descriptor

|Usage Page: 1 {(Generic Desktop Controls)
!Usage: 1 {Pointer)

|Collection

Usage Page: 1 {Generic Desktop Controls)
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We request that the data from a touch in each corner be recorded and sent to us for further analysis.

UPDD capture tool

We can configure a UPDD USB driver that will interface to a defined ‘vendor and product id’ that can be installed and used to
capture data packet information. The TBcalib program is used in ‘test’ mode to capture incoming data to a file that is sent to
us for further analysis. See TBcalib test parameter details for more information.

In this example, TBcalib test has been run against the same ELO USB controller as above and the calibration crosses
touched. The log is shown in Windows Notepad:

& thcalib.log - Notepad

§[CN Edit Format

View Help

starting
534 B2 2C
54 81 30

54 8L 30
54 84 2F

starting

54 82 32

Contact

point
OF 71
OF 71

OF 71
OF 71

point

OF &b

1 of 4
OF 0C 00
OF S0 Q0

OF 7C 00
OF 00 00

2 of 4
Q0 0B 00

54 81 2C OF 71 OF 17 0O
54 Bl 30 OF 71 OF 92 00
54 Bl 2F OF 71 OF 48 00

54 B1 32 OF S0 00 13 00

For further information or technical assistance please email the technical support team at technical@touch-base.com
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