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RECORDS OF REVISION

RECORDS OF REVISION

SUMMARY
REVISION DATE SAGE
1 06.NOV.03 1% Issue
1.2 25.NOV.03 | 54 | corrected page numbering D.Testing - Branko
1.3 23.DEC.03 packaging dimensions and weights - Mare
14 3.MAY.04 change names from TouchMe in to FREE/FREE+ - Mare
15 4.MAY .04 added Ergonomic issues chapter — Mare
1.6 27.DEC.04 common technical data, new modules: IRA, pole - Mare
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INTRODUCTION

A. INTRODUCTION

A.1. GENERAL

A new family of Tipro products also brings new materials and new technology. This
document provides information about materials and components used for all modules of the
new FREE/FREE+ family.

A.2. TYPICAL APPLICATION

Retail/POS system

Hospitality; in hotels, bars, restaurant, tourist offices
Banking; trade boards, tellers

Call center, dispatch and information points
Electronic catalog

Office automation

Multimedia marketing

A.3. GENERAL TECHNICAL DATA

Power supply: 5V+5% (except for Touch modules 12V £5%)
Operating ambient temperature range: 10°C to +40°C
Storage ambient temperature range: -10° C to +60°C
Relative humidity range: 20% to 85% (non-condensing)

A.4. FEATURES

TFT display in combination with touch screen

Angle adjustment mechanism for larger viewing angles of the TFT display
Fully programmabl e keyboards with excellent tactile feedback

Numerous keyboard modules, different by size and functionality
Predefined keyboard with national layout in combination with programmable keys
Special keyboards with colored LCD keyswitches

User identification modules

Cable connectors secure attached and hidden

Simple mechanical and electrical joining of modules

PS/2 standard communication protocol for keyboard and pointing devices
USB, PS/2 and RS232 communication protocols

User friendly interface for programming keyboards

Various colors, color combinations and patterns

A-5



INTRODUCTION

A.5. HOW TO READ THIS DOCUMENT

Technical specification is written first of all for people with experience in this kind of
equipment. This document is intended for people who need detailed information as well as for
sales people or others who need general information about a certain product.

This document can be read from the beginning, or you can read just the chapter you are
interested in.

The first chapter is an introduction to the FREE/FREE+ family. Technical data of all modules,
such as dimensions, weight, module parts, construction, as well as the variations and ordering
codes are in chapter 2. In chapter 3 all integrated parts, which are mentioned in chapter 2, are
described in detail. The fourth chapter contains gathered approvals and testing results.

In the appendix are a glossary, explanations of certain standards and important links to web
pages.
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TECHNICAL DATA OF ALL MODULES

B. TECHNICAL DATA OF ALL MODULES

B.1. TOUCH MODULES

The Touch module is a combination of three human
interface devices within one single unit: display,
pointing device and keyboard.

The Touch module is basically a simple output device,
a LCD flat monitor, with a specia display screen — a
touch screen. It enables simply positioning of the
mouse cursor by touching the display screen with a
finger or other objects. The Touch module also has
shortcut keys close to the display, which you can
program for your needs.

B.1.1. VARIATIONSAND ORDERING CODES

The most common Touch module is the one with atouch screen, Tipro controller and shortcut
keys, however there are also other variations. There can be a Touch module without a touch
screen if there is another pointing device such as a trackball or atouch pad. Different types of
LCD display can be chosen and audio devices can be built in.

There are two screen sizes available: 12" and 15”.

Below are the ordering codes that define what options are included for a specific module.

Touch module 12,1”

T M - TVR - AR JCH -
7

1 2 3 4 5 6

T: 12,1” touch module (VGA resolution)
Video input
V: VGA analog
3. Touch screen output
0: without touch screen (with protective glass)
P: RS232
U:USB
4. TFT LCD display type
A : Sanyo TM121SV-02L01D, 800 x 600
B : LG Philips LB121S1-A2, 800 x 600
C : Hyundai 1024 x 746 150 cd/m?
D
F

NP

: Samsung TFT LTM121SI-T01 800 x 600 300 cd/m?
: Optrex 51512AB-121SL.01, 800 x 600, 350cd/m?
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TECHNICAL DATA OF ALL MODULES

5. Shortcut keys along the sides
0: no shortcut keys
1: mechanical shortcut keys
2: short travel shortcut keys
3 : short travel shortcut keys (right side only)
6. Integrated Audio
0: no audio
1: stereo loudspeakers and microphone
Color
Custom version (optional)

o N

Touch module 15,0”

T M - XIVIR - [ELORO) - -

1 2 3 4 5 6 8
1 X: 15,0” touch module (XGA resolution)
2. Videoinput
V: VGA anaog

3. Touch screen output
0: without touch screen (with protective glass)
R: RS232
U:USB
4. TFT LCD display type
E : Samsung TFT LTM 150X H-L06, 1024 x 768, 430 cd/m?, rotated
5. Shortcut keys along the sides
0: no shortcut keys
6. Integrated Audio
0: no audio
1: stereo loudspeakers and microphone
Color
Custom version (optional)

0 N

B-8



TECHNICAL DATA OF ALL MODULES

B.1.2. DIMENSIONS, WEIGHT

B.1.2.1. 12" Touch module:

Gross dimensions 390x270x95 (WxDxH) [mm]
Net dimensions 376x270x95 (WxDxH) [mm]
Pack dimensions 650%307%135 (WxDxH) [mm]
Weight 2,95 kg

Pack weight (max) 5,15 kg

376

(E=—x ‘
] T
270

222

|
—
[

390

B-9



TECHNICAL DATA OF ALL MODULES

B.1.2.2. 15" Touch module:

Net dimensions
Pack dimensions

389%x312x109 (WxDxH) [mm]
665x357x150 (WxDxH) [mm]

Weight 5,00 kg.
Pack weight (max) 6,95 kg
109
I ] ‘
S
™
g
I i
~J ‘
389

B.1.3. CABLE CONNECTORS

All cables are connected via connectors that are mounted on a metal plate on the bottom side
of the main frame. Cables can be lead down through a hole in the table or can exit at the back
through a precut opening in the cover. The following types of connectors are present in case

of amodule with PS/2-RS232 interface:
D-SUB 9
D-SUB 15
DC power jack
MiniDIN8
MiniDING
MiniDIN5
RJ 45 - Optional

In case of an USB Touch:
. D-SUB 15
USB - B
USB - A
DC power jack
MiniDIN5

output for the touch screen

RGB input for the display

+12V power supply for the display
connection to the PC

connection to a secondary keyboard
external Tipro keyboard connection
Connection to soundcard

RGB input for the display
downstream USB connection to PC
upstream connection to integrated hub
+12V power supply for the display
external Tipro keyboard connection

Specifications and pin assignments for all cables are in chapter C.2.4.
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TECHNICAL DATA OF ALL MODULES

B.1.4. PARTSDRAWING

Foil keyboard
Top housing
Middle housing
Light pipes
Touch screen
TFT display
Main frame
Video controller
Loudspeaker
Touch controller
Backlight inverter
EMI shield

OSD

Audio

Buzzer

Tipro controller
Connection cover
Bottom housing

note: 12" Touch shown

The construction of the 12" and 15" Touch is basically the same, though all individual parts
are different. Mgjor differences, apart from the size, are the position of LEDs and the fact that
the 15" model doesn’'t have foil keyboards for the shortcut keys.

The Touch module consists of three major parts; a display with touch screen, electronics and
the housing.

The display and touch screen are joined together on the main frame which presents the base
and provides mechanical stability of al components built in.

The following items are fixed on the main frame: controllers for display and touch screen, a
backlight inverter and the Tipro controller for shortcut keys or other modules that can be
added to the Touch module. The main frame also supports all the connectors.

All electronic equipment is covered with another metal casing, which together with the main
frame presents the Faraday cage against electromagnetic waves.
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TECHNICAL DATA OF ALL MODULES

The housing is made of three parts: top face part, middle part, which holds the main frame and
other components, and the bottom part with the cover for the connectors.

The Touch module stands on four rubber feet and it has guide canals for the cables from the
connector room to all four sides of module.

More information about parts can be found in chapter C.
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TECHNICAL DATA OF ALL MODULES

B.2. CUSTOMER LCD

This module is a graphic LCD, which can replace and enhance
the standard a phanumeric display. It can show both the price and
the picture of the purchased or offered item. Besides its
elementary function it can be used aso for advertisement
puUrposes.

B.2.1. ORDERING CODES

T M - DILEO) - H B

1 2 3 4 5 6 7 8

D: keyboard
Video input
L: LVDSdigita
V:VGA analog
S: passive STN input (D SUB 44)
3. Touch screen output
0: without touch screen
P:PS2
R: RS232
U:USB
4. LCD display type
A: TFT, 640x480
P: passive STN, 320 x 240
5. Basetype
0: without
1: with abase
9 : keyboard mount
Reserved
Color
Custom version (optional)

NP

0N
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TECHNICAL DATA OF ALL MODULES

B.2.2. DIMENSIONS, WEIGHT

Dimensions 210%158x56 (WxDxH) [mm]
Weight 485 g. (without pole, without base)

B.2.3. CABLE CONNECTORS

The video cable runs through the pole and is directly connected to the TFT display. The cable
for power supply is connected to a power jack connector on the base of the Customer display.
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TECHNICAL DATA OF ALL MODULES

B.3. KEYBOARD MODULES

Keyboard modules with their excellent tactile feedback enable
quick and efficient data entry. They can complement the touch
screen input when used in combination with Touch module.
Keyboards can also be used without a Touch module. In this case
the keyboard carries the controller and acts as a base for other
modules.

Keyboards modules appear in two major groups. The first one
consists of the standard expandable keyboards with a fully
programmable xy-matrix layout or with a combination of a gwerty
predefined and afully programmable layout.

The second group contains the front keyboards. They can be either with a predefined qwerty
layout, or with afully programmable xy-matrix layout.

All Keyboards modules are put together of
keyswitches, a metal plate, PCB, plastic
housing and supplements. There are
differences for the two groups, which are
written down in a detailed description at the
end of this chapter.

B.3.1. VARIATIONSAND ORDERING CODES

Numerous Keyboards modules, different by sizes and functionality can be combined in
different configurations.

The Keyboards modules, especially small 32-keys ones, can be added to the Touch module at
the left or right hand side. Front keyboards can be connected through the external Tipro cable
in front of the Touch module.

The Keyboards modules can also work as stand-al one keyboards.

Keyboards modules can have a programmable xy-matrix or a combination of a qwerty
predefined aphanumeric section and a free programmable section. Below are the ordering
codes for al keyboard module combinations.
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TECHNICAL DATA OF ALL MODULES

- Xy-matrix keyboard modules

T M - K MX -

1 2 3 4

1. K: keyboard
2. Keyswitch type
M: long travel keyswitches
B: short travel keyswitches
F: front keyboard (full travel)
3. Matrix alignment
X: Xy matrix

Q: qwerty layout down (5 rows)

P. qwerty layout up (5 rows)
4. Housing size
032: max. 32 keyswitches
064: max. 64 keyswitches
095: max. 95 keyswitches
096: max. 96 keyswitches
128: max. 128 keyswitches
5. Moduletype
A: standard module
E: external module
R: PS/2 + RS232 output
Color
Custom version (optional)

No

- gwerty keyboard modules and front keyboard (optional)

T M - K MO -2 8l - IDE| - ICH -
8

8. National layout (for TM-KMQ-128A- , TM-KMQ-128A- and TM-KMQ-128A-)

US: USEnglish
DE : German
UK : UK English
ES: Spanish
SE : Swedish

8. National layout (for TM-KMX-032A-)
US: USEnglish
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TECHNICAL DATA OF ALL MODULES

B.3.2. DIMENSIONS, WEIGHTS

module ordering code net dimensions | grossdimensions | weight
(W1xDxH) [mm] | (W2xDxH) [mm] [ka]
xy-matrix keyboard | TM-KMX-032A 100%x222x42 100%222x42 0,35
TM-KMX-064A 176x222x42 176x222x42 0,65
TM-KMX-096A 253x222x42 253x222x42 0,90
TM-KMX-128A 329x222x42 329x222x42 1,20
gwerty keyboard TM-KMQ-128A 329x222x42 329x222x42 1,20
TM-KMP-128A 329x222x42 329x222x42 1,20
front keyboard TM-KFX-095 410x130%29 410x130x29 0,90
module ordering code pack dimensions pack weight
(WxDxH) [mm] [kal
xy-matrix keyboard | TM-KMX-032A 156x255%85 0,49
TM-KMX-064A 310%255x85 0,82
TM-KMX-096A 310x255%85 1,07
TM-KMX-128A 395x255%85 1,46
gwerty keyboard TM-KMQ-128A 395x255%85 1,52
TM-KMP-128A 395x255%85 1,52
front keyboard TM-KFX-095 430%195%45 1,10
- Xy-matrix and gwerty keybogrd modules »

- front keyboard
L

1

W2

410

130
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TECHNICAL DATA OF ALL MODULES

B.3.3. CABLE CONNECTORS

If the keyboard is part of a configuration with a Touch module, it uses the controller that is
already instaled in the Touch module and is electrically connected through the internal Tipro
bus.

If the keyboard is standalone, it has its own controller with three connectors that is placed on
the bottom side behind a metal mask. More information about controllersisin chapter B.8.

3
In chapter C.2.4 are specifications and pin assignments for all cables.

B.3.4. PARTSDRAWING

Masked stripe
Light pipe

Top housing

Metal plate - mask
Keyswitches

PCB

Controller

Bottom housing
Rubber feet

All major parts are fixed to the top housing. A metal plate that holds the keys is snapped from
the bottom. This metal plate is a mask for the keys and provides mechanica strength. Seven
LED pipes are inserted from the top side and are covered with a self-adhesive masked stripe.
The keyswitches are soldered on the PCB, which also holds the electronics for scanning the
keys and sending commands through the Tipro bus.

If the keyboard is stand-alone, it has its own controller. Otherwise it is connected to neighbor
modules via the internal Tipro bus. Each Keyboard has 2 internal Tipro bus connectors, one
on the |eft- and one one the right side of the PCB.

The Keyboard controller has connectors for outside cable connections and one inside
connector for the connection to the keyboard PCB.

The bottom housing closes the entire keyboard. It has guide canals for cables, four rubber feet
and a hole for the connectors. If the module doesn’t have a controller, the hole is closed with
blank metal plate, otherwise it has holes for the external connectors.

More information about certain partsisin chapter C.
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TECHNICAL DATA OF ALL MODULES

B.4. CHAMELEON

—
Ly

B.4.1. ORDERING CODES

T M - L RS- JCN -
1 2 3 4 5
L : LCD keys
2. LCD Keytype
R : resolution 32 x 16
3. Matrix alignment
X 1 Xy matrix 138
Color (see page 26 for details)
Custom version (optional)

B.4.2. DIMENSIONS, WEIGHT %

The Chameleon combines standard mechanical keyswitches
with LCD keyswitches. It can be pictured as a keyboard that
dynamically changes its appearance and function. The
resolution of each LCD keyswitch is 32x16 pixels, which
allows two lines of text or detailed graphics.

Loy

a &

222

Gross dimensions 152x222x45 (WxDxH) [mm]
Net dimensions 138x222x45 (WxDxH) [mm]
Pack dimensions 310%255x85 (WxDxH) [mm]
Weight 0,55 kg
Pack weight 0,72 kg

152

B.4.3. CABLE CONNECTORS

The cable is connected at the bottom part directly through the plastic cable holder which can
be guided through the canals on the left, top and right hand side of the module. If the
chameleon is not stand-alone and it's part of a FREE/FREE+ configuration it can be
connected via the Tipro bus. In this case the PS/2 cable from the Touch to the PC has
additiona 5V power supply. A RJ-45 connector instead of direct cable connections is optional
(not available yet).

In chapter C.2.4 are specifications and pin assignments for all cables.
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TECHNICAL DATA OF ALL MODULES

B.4.4. PARTSDRAWING

Masked stripe
Light pipe
Top housing
LCD keys
Controller
o Metal plate - mask
o keyswitches
=-‘£§ o PCB
== S
- N 0 e holder
\\\\\%\\\\\\\\M\\\\\\\\\\\s\\\\\\\\\\\\\\\\\ﬁé\% ii-\§ o Bottom hOUSi ng

——0 Rubber feet

The Chameleon consists of four maor parts: housing, standard keyswitches, LCD
keyswitches and a controller. Standard keyswitches are put in a masked metal plate and
soldered on the PCB. This metal plateis fixed to the top housing.

The LCD keyswitches are soldered on a separate PCB and also fixed to the top housing. The
PCB with LCD keyswitches is connected via a flat cable to the PCB with standard
keyswitches and to the controller through a6 pin “header” connector.

The chameleon controller is mounted between the PCB and the top housing. It can have a RJ-
45 connector or it is connected directly to the chameleon cable. The cable is fixed in the
bottom housing with a plastic cable holder.

The entire Chameleon is closed with the bottom housing. On the bottom housing are: four
rubber feet, guided canals for cables and a hole for the cable holder or connector.

There are seven light pipes covered with a masked stripe glued into a recession on the top part
of the housing.

More information about certain part are in chapter C.
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TECHNICAL DATA OF ALL MODULES

B.5. CARD READERS

The card reader module retrieves information from a card that is
swiped through the reader. Information can be read from a magnetic
card or from a bar code printed on the card. Each medium has a
different card reader, however they have all the same housing.

B.5.1. ORDERING CODES

[T M - |[RIANAN - [CR1 -
1 2 3 4 5
R : reader
Reader type
: MCR track 1+2
: MCR track 2+3
: MCR track 1+2+3
: BCR
:MCRJS-II
: MCR AAMVA TRACK 1+2+3 82 o
3. Moduletype na
A : standard module n
E : external module ![ &

A

cC«onwm>»

Color
Custom version (optional)

a k&

222

B.5.2. DIMENSIONS, WEIGHT ﬂ
Gross dimensions 68x222x52 (WxDxH) [mm]
Net dimensions 54x222x52 (WxDxH) [mm] 68
Pack dimensions 156x255%85 (WxDxH) [mm]
Weight 0,18 kg
Pack weight 0,32 kg
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TECHNICAL DATA OF ALL MODULES

B.5.3. CABLE CONNECTORS

The card reader modules cannot have the Tipro controller and must be part of a configuration
with a Touch or a Keyboards module. The card reader is connected via the internal Tipro bus
cable.

Tipro bus IE
\E | 4 %
o P

il

In chapter C.2.4 are specifications and pin assignments for all cables.

~

B.5.4. PARTSDRAWING

Top housing

Card reader

Tipro bus connector
PCB

Bottom housing
Rubber feet

The card reader housing consists of atop and a bottom part.

The card reader device is fixed on the bottom part. On the bottom part are aso four rubber
feet and guided canals for cables.

On the top part isaslot for swiping cards.

More information about certain partsisin chapter C.
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TECHNICAL DATA OF ALL MODULES

B.6. IDENTIFICATION MODULES

Identification modules are used for user identification and for restriction
of some functions and rights. Two additiona short travel keys are fully
programmable and can be used for instance as Loc on/LoG oFF Keys.

They are three types of identification modules: the keylock, the iButton
and RF module. All modules have equa housing, which can be connected
only to the rightmost position in a FREE /FREE+ configuration.

The iButton sends his code when placed on the socket. The Keylock sends
out a programmable code whenever the position is changed. The RF sends

tag's code when the tag isin detection area.

B.6.1. ORDERING CODES
- 1D modules

T M - KA - O -

1 2 3 4 5

1. 1:1D module
2. Unit type

K : keylock

B : iButton

R:RFID
3. Reserved
4. Color

5. Custom version (optional)

- Identification keys

T M - VDAY -

1 2 3 4
1. V:Varous
2. D : Identification keys
3. Unittype
A : DC1990A iButton in plastic fob
C: RFID card

K : RFID key holder
W : RFID wrist band
4. Custom version (optional)
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B.6.2. DIMENSIONS, WEIGHT

Gross dimensions
Net dimensions
Pack dimensions
Weight

Pack weight

B.6.3. CABLE CONNECTORS

70x222%x42 (WxDxH) [mm]
62x222x42 (WxDxH) [mm]
156x255x85 (WxDxH) [mm]
0,12 kg
0,26 kg

62

1 (—1)

222

I

70

The identification module is the rightmost module in configuration. It is connected to the rest
of the configuration viathe interna Tipro bus cable.

Tipro bus g
Q\E S

In chapter C.2.4 are specifications and pin assignments for all cables.

B.6.4. PARTSDRAWING

iButton module

iButton socket

Top housing
Actuator

Nut

keyswitch

PCB

Tipro bus connector
Bottom housing

B-24



TECHNICAL DATA OF ALL MODULES

Keylock module L abel

Top housing
Actuator

Keylock

keyswitch

PCB

Tipro bus connector
Bottom housing

RF module Top housing

Label

Actuator

RF reader
keyswitch

PCB

Tipro bus connector
Bottom housing

The housing is made of a top part and a bottom part. The top part holds the identification
component and the PCB with two keyswitches. The iButton socket is fixed through top part
with washer and nut, meanwhile the keylock and RF are mounted just from a bottom side to
top housing.

The bottom part closes the module and has guide canals for cables and holes for cable holder
or a connector.

More information about certain part are in chapter C.
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B.7. POINTING DEVICES

A trackball or touchpad can be used as an alternative for the classic
mouse.

Pointing devices are built into equal housing as the identification
modules and can be also positioned only on the rightmost position in a
FREE/FREE+ configuration. It can be used for instance in a
configuration without a touch screen.

The two keys above the pointing device represent left and right mouse
button.

B.7.1. ORDERING CODE

T M - PBIA - OO -

1 2 3 4 5

P : pointing device
Unit type

B : track ball 16 mm

G : touch pad (glide point)
3. Interface

A :PS/2

4. Color
5. Custom version (optional)

A

62

] {——

222

B.7.2. DIMENSIONS, WEIGHT

—{d

Gross dimensions 70x222%x42 (WxDxH) [mm] u

Net dimensions 62x222x42 (WxDxH) [mm] ’

Pack dimensions 156x%255%85 (WxDxH) [mm] -0
Weight 0,12 kg

Pack weight 0,26 kg

B.7.3. CABLE CONNECTORS

The pointing device module must be the rightmost module and must be part of a whole
configuration. The pointing device has its own cable, connected through a plastic cable holder
on the bottom side. Preliminary option is a RJ45 connector instead of direct cable
connections.

In chapter C.2.4 are specifications and pin assignments for all cables.
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B.7.4. PARTSDRAWING

Top housing
Actuator
Trackball or
touchpad device
keyswitch

PCB

Bottom housing

The housing has a top and a bottom part. The top part holds the trackball or a touch pad and
the PCB with two keyswitches. The bottom part, which closes the module, has guide canals
for cables and holes for a cable holder or connector.

More information about certain partsisin chapter C.
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B.8. TIPRO CONTROLLER

Though the Tipro Controller is not a module like other modules, it is listed here because it’s
an important and integral part of a configuration. Each configuration needs one Controller.
The Controller provides control over the connected modules and is the primary
communication interface toward a host system. Therefore it acts as a communication bridge
between the modules and the host system.

The FREE/FREE+ family has three types of Controllers: for FREE+ modules, FREE modules
and for the Chameleon. Except the Chameleon, that currently only supports PS/2-RS232, the
controllers can have either PS/2-RS232 or USB interface.

1. Touch controller is used for controlling shortcut keys and LED indicators on the
Touch module and controlling other FREE modules connected to it. It has also a sound
indicator -a buzzer- for special functions. The buzzer and LED indicators are mounted
on the casing and are connected to the controller viaflat cables.

The PS/2 controller has on the outer side four miniDIN connectors, one for the
connection to the PC, the second for the connection to a secondary -IBM compatible-
keyboard and two connectors for an additional external Tipro module which is not
mechanically connected to the Touch module, for instance a front keyboard.

The USB Controller has 2 miniDIN connectors for external Tipro modules, 2 USB
type A connectors to connect external USB devices to the integrated hub and one
USB - B connector for the connection to the PC.

The internal connection to other modules is made via Tipro bus connection.

PS/2 & RS232 interface USB interface

)J Tipro bus connector \) Tipro bus
connector
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2. Keyboard controller; the shape of the controller enables building it into every
Keyboard module except a front keyboard, which is aways connected as an external
module.

LEDs and a buzzer are mounted on the Controller.

The Controller is connected directly to keyboard PCB by a 6 pin connector.

In case of the PS/2-RS232 Controller, there are only three connectors on the outer
side: the connections to the PC, to a secondary -IBM compatible- keyboard and one an
external Tipro keyboard.

In Case of an USB Controller, there are 4 connectors: One USB type B connector, 2
USB type A to the hub and one miniDIN for and external Tipro module.

PS/2 & RS232 interface USB interface

3. Chameleon controller can only be built into the Chameleon module. However the

Chameleon can be also controlled by other controllers. The Chameleon controller is
connected directly to the chameleon's PCB by a 6 pin connector. LED’s and the
buzzer are already built-on.
The connection to the PC is made through a JAE-10 connector. The cableis fixed with
aplastic cable holder to the bottom housing. Optionally, the connection can be carried
out with a RJ-45 connector which is accessible from the bottom of the module (not
available yet).

Common properties:

Power input from PS/2 or USB port or externa 5V
Memory 8KB or 32K (USB)
Level of sound indicator 72dB
LED indicator for CapsLock, NumLock, ScrollLock, Layerl, 2, 3, 4
Operating temperature -20 to +40°C
USB specific:
Hub Intergrated, 2 external connections
Power consumption max. 100 mA. per USB port
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B.8.1. ORDERING CODE

T M - M IREQ - B0 -
5

1 2 3 4 6
1. M : Controller (Master)
2. Protocol
R : PS2 + RS232
U:USB
3. Integration part
K : Keyboard
L : Chameleon
T : Touch
4. Connection for externa modules
0 : without
1: one miniDIN5 connector
2 : two miniDIN5 connectors
5. Integrated RS232 pass through port
0 : without
1 : integrated one RS232 port
6. Reserved
module pack pack
controller code dimensions dimensions weight | weight
(WxDxH) [mm] | (WxDxH) [mm] [kd] [kd]
Touch TM-MRT 126x62x17 156x255%x85 0,05 0,19
TM-MUT 126x62x19 156x255%85 0,05 0,19
Keyboards TM-MRK 86x45%17 156x255%x85 0,03 0,17
TM-MUK 86x45x17 156x255x85 0,03 0,17
Chameleon TM-MRL 124x41x10 156x255x85 0,02 0,16
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B.9. MECHANICAL SUPPORT

B.9.1. ANGLE ADJUSTMENT MECHANISM

Using this special mechanism you can adjust the angle of the
Touch module. The initia angle between the screen and the
table is 15°, while using this mechanism you can change it in
two different ranges depending on which of the 2 legs are
used. In both cases the plastic base is the same.

Different legs represent different angle adjustment range:

Short legs - Longlegs
35° - 50° 55° —75°
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B.9.1.1. Ordering code

T M _-|SIMES - [ -

1 2 3 4 5

S mechanical support mechanism
Type
M : Mechanical Angle Adjustment Mechanism

3. Adjustment range

5: Anglesfrom 35 - 50°

7 : Anglesfrom 55 - 70°
4. Color
5. Custom version (optional)

NP

B.9.1.2. Dimensions, weight

Gross dimensions 358%267x14 (WxDxH) [mm]
Pack dimensions 408x325x43 (WxDxH) [mm]
Weight 0,42 kg
Pack weight (max) 0,61 kg

358
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B.9.2. PoLE

Pole angle adjustment enables the screen to incline to any
position up to vertical. Pole is mounted on a desktop
through precut whole dimension @20cm. All the cables are
guided through the pole under the desktop.

Angle adjustment range: 15° —60°
Table thickness: 20 —80 mm

B.9.2.1. Ordering code

T M - S PHN - [CF -

1 2 3 4 5

Loy

S mechanical support mechanism
2. Type
P : Support pole
3. Adjustment range
1: Polefor 15” touch module
2 : Polefor 12,1 touch module
3: Polefor 10,4” TFT display, length 260mm
4: Polefor 10,4” TFT display, length 460mm
Color
Custom version (optional)

ok
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B.9.2.2.

Dimensions, weight

Gross dimensions
Pack dimensions
Weight

Pack weight (max)

300x115x185 (WxDxH) [mm]
343%252x122 (WxDxH) [mm]
1,15 kg

1,4kg
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C. SPECIFICATION OF INTEGRATED PARTS

C.1. ACTIVE PARTS

C.1.1. TFT DIsPLAYS

The TFT display is an active matrix LCD with better resolution, sharper screen display and
broader viewing angle compared to passive matrix screens. 12,1” and 15,0” displays are used
in Touch modules, while smaller 6,4” are used in the Customer displays.

See Table 1 on the next page for descriptions of all TFT panels that can be built in Touch
modules.

C.1.2. TOUCH SCREEN

A resistive touch screen is made of a glass plate, covered with a polyester sheet and coated
with additional layers that make an electrical contact on the pressed spot. It uses the five-wire
AccuTouch technology, which has a high touchpoint density and afast response. Activation is
possible with the hand, stylus or other objects. The surface of the touch screen is resistant to
acetone, methylene, isopropyl-acohol, ammonia and others.

General information:

Accuracy 2mm

Response time <10ms

Resolution 4096x4096 touchpoints

Light transmission 80% 5% at 550 nm wavelength
Operating temperature -10to +50 °C

Storage temperature -40to +71°C

Sealabillity P65 (NEMA 4/4X]12)
Lifetime 35x10° touches on one spot
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SPECIFICATION OF INTEGRATED PARTS

C.1.3. KEYSWITCH

The FREE/FREE+ family uses different types of keyswitches depending on functionality,
design and purpose of the application. It uses long and short travel key switches, LCD

keyswitches and foil switches.

C.1.31. Longtravel key switches

Type

Key travel

Lifetime

Actuating force
Operating temperature
Humidity

Contact material

C.1.3.2. Short travel key switches

Type

Key travel

Lifetime

Actuating force
Operating temperature
Humidity

Cherry MX

4 +0'0/_0,4mm

1x10° operationsryp
60 20cN

-10to +70 °C
5t095 %

AUuAgl0

B3F-4005

0,3 +0’2/_0,1mm

1x10° operations (typical)
255 69cN

-25t0 +70 °C (with no icing)
351085 %
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C.1.3.3. Foil keyboard

Each foil has 8 keys integrated. There are 2 different (mirror) shapes for the left and right
hand side shortcut keys on the 12" Touch module. The foil is made of a high quality, textured,
screen printable polyester film AUTOTEX®. The foil is chemically resistant (testing method
DIN42115) to the following materials, acohols, diluted acids, diluted alkalis, esters,
hydrocarbons, ketones, household cleaning agents

Foil keyboard properties:

Key travel 0,6mm 0,05mm

Lifetime 1x10° operations

Actuating force 300cN

Contacts material X12 CrNi 17 7 band 0,09mm
Foil materia AUTOTEX V150

Thickness 150 mm (plus glue 150 mm)
Operating temperature -30to +70 °C

C.1.34. LCDKeys

The LCD key, known as ScreenKey, is a small graphical LCD
combined with a multi-color backlight integrated on top of a
keyswitch. All together is closed in a plastic housing. ScreenKeys
can change function and display text or graphics under software
control.

An LCD key switch has following properties:

Resolution 32x16 pixels

Screen size 19,5x16,0 (WxH) [mm]

Backlight green, dark green, red, dark red, orange, dark
orange, reddish orange, greenish orange

Key travel 2,4mm

Lifetime 1x10° operations

Actuating force 30-40cN

Operating temperature Oto+40°C
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C.1.4. MAGNETIC CARD READER

The magnetic card reader (MCR) reads magnetic cards that are
compliant with the ISO 7811 standard. Each track on the
magnetic card can be identified through a programmable header
and terminator.Besides that, there are two other programmable
event descriptions for identifying successful/failed readings.

M aj or property of magnetic reader:
Conformance standard ISO7811

Card feeding speed
Card thickness range
Head operating life

5-150 cm/s
0,18 mm - 0,84 mm
>1x10° card passes with 1SO7810/7811 conformed

cards

Strip media coercitivity range  Lo-Co and Hi-Co (more than 42000€)
Operating temperature -30to +70 °C

Storage temperature -40to +80 °C

Humidity 10t0 90 %

C.1.5. BAR CODE SLOT READER

The Bar Code slot Reader (BCR) accepts a large variety of bar
code cards while supporting diverse types of printed bar code.
The module aso provides appending of fully programmable
header and terminator to the bar code read, as well as two other
programmable event descriptions  for identifying
successful/failed readings.

M ajor property of bar code reader [1]:

Light source 660 nm red LED

Resolution 0,15 mm (6 mils)

Height of scan line 10,5 mm

Card feeding speed 100 — 1000 mm/s (3,9 — 39,0 inch/s)

Card thickness <1,8 mm

Supported bar codes - by default: al types of UPC/EAN/JAN, Code 3 of
9, Code 128, Codabar
- on request: Code 3 of 9 full ASCII, Code 93,
Interleaved 2 of 5, Industrial 2 of 5, Matrix 2 of 5,
MSI/Plessey, Code 11

Ambient light <3000 lux

Operating temperature Oto+40°C

Storage temperature -20to +60 °C

Humidity 20t0 85 %
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C.1.6.

TRACKBALL

Trackball properties:

C.1.7.

Touch

Type

Bal size

Resolution (nominal)
Lifetime

A 16mm trackball with two mouse buttons can be used as a
pointing device. The trackball module is connected directly to
the PS/2 mouse port on the PC.

P16-140210-6100

@16mm

120PPR (X and Y direction)
5x10° ball rotations

Case materia Flame retardant ABS

Ball material Phenolic (metal core)

Operating temperature 0° to +50 °C

Storage temperature -20°to+70 °C

Humidity 5t095%

TOUCH PAD
A touchpad is another aternative for a mouse. The touchpad is
based on electrica capacitance system which allows smooth
cursor control without finger pressure. The touchpad is
connected directly to the PS/2 port and it is fully compatible with
standard Windows 95, 98, NT, 2000 and XP mouse drivers.

pad properties:

Type TSM9910

Dimension 34,80%28,25%4,00 (WxDxH) [mm]

Max. bezel opening 33,0x26,4 (WxD) [mm]

Resolution 40 counts/mm

Samplerate 100 samples/s

Lifetime 1x10" strokes (500km)

Operating temperature 0°to +60 °C

Storage temperature -40° to +65 °C

Humidity 510 100 %
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C.1.8. KEYLOCK
The keylock can change the active layer or ssmply send a content
sequence to the PC. It has 8 positions and comes with 7 different
keys, which provide different levels of access.
Key | Insertedin KeyLock in position 0 | Inserted in KeyLock in position 1
T |0S 1
R |01 0,1
REG | 0,1,2 0,12
X 101,23 0,123
P (01234 01234
S 10,1,2345S 0,12345,S
MA |0,1,234,5,6,S 0,12345,6,S
Table 2 - key access
Keylock properties:
- Type ST-9R series (low-profile keyswitch)
Product N° JY S0121-1301
Circuit SP8T
Step angles 45° and 30°
Rating 12Vpc, 30mMA
Operation life 25x10° cycles
Dielectric strength 15kV
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C.1.9. IBUTTON SOCKET

The iButton reader DS9092T can read 64-bit numbers that are
permanently stored on different types of iButtons. A magnetized
socket holds the iButton in firm position.

iButton properties:
Operating/storage temperature
Contact Durability
Supported iButtons

Programmable event descriptions

-40° to +85 °C

1x10° insertions/withdrawals

DS 1990A (Seria Number iButton),

DS 1992 (1 Kbit Memory iButton),

DS 1993 (4 Kbhit Memory iButton)

insertion header, insertion terminator, removal
header

Programmable insertion/removal debouncetime 0,3-2,0s (default 0,69)

C.1.10.RFID mMODULE

The RF 1D module enables sending programmable header
and terminator key sequence together with tag ID upon
approaching the tag.

RF ID properties:
- Type
Reading distance
Frequency
Supported tags

Operating/storage temperature
Types of RFID tags

MS-2b (interna antenna)

<7.cm

125kHz

EM400x compatible read-only tags
V4050 compatible read/write tags
-20°to +70 °C

card, key holder, wrist band
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AUDIO AMPLIFIER

Some versions of Touch modules have an audio amplifier. The whole electronic circuit is
placed on one PCB, which is mounted on the main frame for the TFT display, just between
the OSD control panel and the Tipro controller.

The speakers are mounted with metal carriers on the middle part of the housing, on the top
left and right hand side of the module. The microphone is placed in the middle of the bottom
side of Touch.

The housing already has holes for the speakers and the microphone.

In case of an USB Touch, USB Audio is used. This means that the PC doesn’'t need a
soundcard, thisis built in the Touch module.

Technical specification for the audio amplifier:

Output power 2 x 700mwW
Speakers output power (max.) 2x10W
Amplification 5,4dB
Frequency response 450 Hz — 15 KHz
Microphone sensitivity -60 3dB
Connectors - RJ45 on the touch side
- 2 x stereo jack (3,5 mm) on the device (PC) side
Connection in case of USB -viamain USB connection
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C.2.

PASSIVE PARTS

C.2.1. PLASTIC PARTS

C.211. Housing

The plastic material is normally a variation of ABS (a copolymer of acrylonitrile, butadiene and
styrene) or PBT (Polybutylene Terephthalate). The plastic is a standard injection molding

grade, easy flow, high gloss, hard and antistatic. We are using the following materials:

N° | housing for material

1 | al FREE/FREE+ modules ABS Novodur® P2H-AT
2 | mechanism on customer display Hostaform C9021 Neutral
3 | chameleon, connection cover on Touch module Sinkra® L320 ABS

4 | light pipes Copolyester 26004
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SPECIFICATION OF INTEGRATED PARTS

C.21.2. Keycaps
Keycaps are made of two parts: a bottom, called body, made from ABS and a top cap part made
from PBT.
1. Key Cap Body is made from ABS type DafnelL.ac SN/A in various colors.
2. Key Cap Cover is either made from PBT, type DafneLoy VB, in different colors or from
DafneStil for transparent caps.

\o Key cap cover

T Keycapbody

—0 Transparent key cap cover

C.2.1.3. Light pipesfor LED indicators

The light pipes are used to transmit light from the LED’s on the PCB to the outside housing.
There are three types of light pipes. for the Touch housing, for the Front keyboard and for other
Keyboard modules and the Chameleon. All light pipes are made from Copolyester, which
properties are shown in Table 3 on the previous page.

@ @ g\o Front keyboard light pipes

0 Keyboard module light pipes
~ 0 Touch module light pipes
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C.2.2. METAL PARTS

C.221. Keyboard mask

The keyboard mask is a piece of metal sheet with holes for keyswitches. Together with the PCB
it makes the base for the keyboard' s stability.

The meta sheet is made of 1,5mm. thick soft steel EN10152/91or EN10130/99 with black
coating. A keyboard mask is built in every module that contains long travel keyswitches.

6 Stamped bolt
M3x10 mm
0 Holefor keyswitch
14x14 mm
- ——————0 Soft sted
1,5mm

C.2.2.2. Mainframe

The main frame holds on one side the TFT display and on the other side the PCBs of the display,
inverter and touch controller.

All PCBs are covered with another piece of metal - the EMI shield, which, together with the
main frame, presents a cage for electromagnetic waves. The cover carries the Tipro controller
and any other devices such as the OSD keyboard or audio amplifier. Also al panel connectors
are mounted on a metal plate or they are just masked with it. These types of metal parts are made
of 1,0mm thick soft steel EN10152 DCO1 which has already protection additives in the material.
The location of the main frame can also be seen in chapter B.1.4 (Parts drawing for Touch
module).

Connector plate
Stamped bolt
EMI shield

—o0 Main frame
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C.2.3. PRINTED CIRCUIT BOARDS (PCB)

All PCBs, except the one that carries LEDs, are made of a double
sided 1,6mm FR4 with 18 m layer of copper. The PCB that
carries the LEDs in the Touch module is made of a single sided
CEM 1 with the same thickness as FR4. All PCBs have HASL (hot
air solder leveling) finishing and they can be used with flow
solder technol ogy.
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C.2.4. CABLES

All the custom made cables have the same color, RAL 7016, and they are UL2464 approved.
Connectors on the cable are colored in standard colors, depending on the type of connections.

C.24.1. Ordering code

-
1 2 3 4
1. C:cable
2. Cable connector — Outer side
S: MINI DIN 6 male+ D SUB 9 female
W: MINI DIN 6 male + D SUB 9 female + DC Power Socket 2.1 mm
: MINI DIN 6 male+ MINI DIN 5 male
: D SUB 9 mde
: D SUB 9 male+ MINI DIN 6 female
: MINI DIN 5 male
: VGA 15 cable male
: D SUB 9 female
: 2 X 3.5 mm stereo jack
: D SUB 15 male

ZI_G)<rI'|7<cD'n

2 : power supply cable (see below)
U: USB cable (see below)
3. Cable connector — FREE/FREE+ side
A : MINI DIN 8 male
B : MINI DIN 6 male
E : MINI DIN 5 male
J: JAE 10 connector
V : VGA 15 cable male
H:D SUB 9 male
L : 2x 3.5 mm stereo jack
D : DC power plug 2.1mm
R : RJ45 plug
F: D SUB 15 female
4. Custom version (optional)
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SPECIFICATION OF INTEGRATED PARTS

Power supply cables

-
1 2 3 4

1. C:cable
2. Power supply side connector

2 : IEC 320/C13 socket
Country power mains connector

E : Centra Europe

U : North America
4. Custom version (optional)

w

USB cables

1 2 3

1. C:cable
2. Cable connectors

U : USB connection

3. Cabletype

1: USB connector type A — USB connector type B, RAL 9002 color
4. Custom version (optional)

Table4: List of cables

N° | cable purpose connector type connector type Tipro code
FREE/FREE+ side | outer side
1 | keyboard MiniDIN8 male MiniDING6 male, TM-CSA
DSUB9 female
2 | video D-SUB 15 male D-SUB 15 male TM-CVV
3 | touch screen D-SUB 9 male D-SUB 9 mae TM-CGH
4 | keyboard, MiniDIN8 mae MiniDIN6 male, TM-CWA
chameleon D-SUB9 female,
DC power jack
5 | chameleon JAE 10 MiniDIN6 male, TM-CWJ
D-SUB9 female,
DC power jack
6 | front keyboard JAE 10 MiniDIN5 male TM-CEJ
7 | pointing device JAE 10 MiniDIN6 male
8 | audio RJ-45 2 x 3,5 stereo jack TM-CLR
9 | power supply Central Europe main | IEC320/C13 socket TM-C2E
socket
10 | USB cable Type B Type A TM-CU1
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C.24.2

miniDIN8

miniDING

miniDIN5

USB-B

Pin assignmentson Tipro Controller

connection to PC

connection to secondary
keyboard

externa Tipro keyboard

connection to PC

TXD
CLK
GND
+5V
DATA
RXD

CLK
GND
+5V
DATA
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C.24.3. Drawings

DB 9P(F)
2200£20mm 300+£10mm
1 6
= o
3
o
o
o
C2 Mﬂﬂﬂﬂ D es||l P2
OO
- o
8 p ¢l THUMBSCREW: #4—40x2
b () MR
TGt 1 TEAL /TURQUOISE (PANTONE 322C) PVC MOLDED
643
RAL 7016 RAL 7016 PVC MOLDED
8P MINIDIN(M)
RAL 7016 PVC MOLDED P3
SHELL
P2 300£10mm ‘ 6P MINIDIN(M)
o1 PURPLE (PANTONE 2715C) PVC MOLDED
P3
REMARK:
C1: CABLE:6C 28AWG INSULATION: SR=PVC+AL/MYLAR FOIL+DRAIN WIRE 26AWG
JACKET: PVC OD: 4.5+£0.15mm COLOR:RAL 7016 UL2464 APPROVED
C2, C3: CABLE:4C 28AWG INSULATION: SR—PVC+AL/MYLAR FOIL+DRAIN WIRE 268AWG
JACKET: PVC OD: 4.0£0.15mm COLOR:RAL 7016 UL2464 APPROVED Mod.:
Tolerance @ Scale:
Lin: E Name Date
ELECTRICAL TEST: o Drawnby | A LOGAR|03.072002 [ TIP RGO |
1) 100% TEST OPEN SHORT MISWIRE o Approved by File: K22585 2.DWG
;v (!:\IONDUCTONR RESISTANNCE 100 OH1MMS MM MIN e Shoet 1 O;l
. INSULATION RESISTANCE: 5V CD OHMS (MI eet:
/ (MIN) KABEL D-2500-06-01 | i
NACRT KABLA 22585/2
Figure 1: Keyboard cable TM — CSA
2500mm 20
35mm 35mm
PANTONE 661C (BLUE PANTONE 661C (BLUE
DB 15P (MALE) PVC MOLDED ) PVC MOLDED ) DB 15P (MALE)
o~ (TC—0003) RAL 7016 (TC—0003) m
[l . .
P1 ] [ . P2
I
RAL 7016 C1 RAL 7016
45mm_MAX F1 F2 45mm MAX
THUMBSCREW: 4—47MM (4#—40UNC) THUMBSCREW: 4—47MM (4#74OUNC)
SHELL
REMARK:
C1 : JACKET PVC 8.5mm, Color: RAL 7016, UL2990 28AWG 300AX+7C+AEB 1 RED /COAX 1 o~
No, of conductor: 3 coaxial cable + 7 wire 5 [RED/GROUND 5 P
COAX.: Conductor structure: 28AWG (7/0.12mm) stranded tinned copper 2 GREEN/COAX 2 H
Insulation: cellular polyethelene, Impedance; 75ohm 7 GREEN/GROUND 7 c
WIRE: Conductor structure: 24AWG (7,/0.20mm) stranded tinned copper P1| 5 [BLUE/COAX 3 P2 £
Insulation: SR—PVC g [BLUE/GROUND 3 5
Conductor shield: each coxial cable shilded with spiral tinned copper 5 WHITE 5 G
Overall shield: aluminum/mylar foil +85% tinned copper braid 10 qu
YELLOW
9 BROWN °
F1, F2: FERRITE CORE (28.5%14.2%6.35mm), COLOR: RAL 7016 PVC MOLDED 4 PINK 4
Impedance (ohm): 275 min./@100MHz 12] 12
| BLACK 13
14 YELLOW 14
{2 CREY 12l [voa:
| Tolerance @ Scale:
Lin: E Name Date
ELECTRICAL TEST: " Drawnby | A.LOGAR|23.102002 [ TIP RO |
1). 100% TEST OPEN SHORT MISWIRE 9 Approved by File: K24592_1DWG
2;, CONDUCTOR RESISTANCE: 100 OyMS (MAX) ) = Sheet 1 0;1
3). INSULATION RESISTANCE: 5V CD/1M OHMS (MIN !
¢ KABEL D-2500-10-01 Codever
NACRT KABLA 24592/1

Figure 2: Video cable TM —CVV
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2500mm
DB 9P MALE
somm MAX  25mm 25Mm  42mm MAX DB 9P FEMALE
1 6
(TC—0003) RAL 7016 (TC-0003) = \o/
|| o4
[ | I ml) | () -
RAL 7016 RAL 7016 F
C1 5 o)
Fi F2
THUMBSCREW: #4—40x2 THUMBSCREW: #4—40x2 5 9
TEAL/TURQUO\SE (PANTONE 322C> PVC MOLDED TEAL/TURQUO\SE (PANTONE BZZC) PVC MOLDED
SHELL

REMARK:

C1: 9C 2BAWG(7,/0.127)TC+A/MY+DRAIN
OD: 5mm COLOR:RAL7016 UL2464 APPROVED

1
2
3
4
5
6
7
8
9

F1, F2: FERRITE CORE (28.5*14.2%6.35mm), COLOR: RAL 7016 PVC MOLDED

Impedance (ohm): 275 min./@00MHz

ELECTRICAL TEST:

OO0 ~NOU &~ W —

=He

(D& # (( TIPRO )
EWE 100% TEST OPEN SHORT MISWIRE EEE T
2). CONDUCTOR RESISTANCE: 100 OHMS (M
. INSULATION RESISTANCE: 5V CD/1M OHMS (M\N) KABEL D-2500-09-01 $
NACRT KABLA 1"## $

Figure 3: Touch cable TM — CGH

TEAL/TURQUOISE (PANTONE 322C) PVC MOLDED
DB 9P(F)

1

00000 °
0000

1500+10mm 1000+10mm
50+5mm
. Cl  (1c-0003)
[e3
2

@, F
74 o2 o o

\QD 1 HHHHO

643 RAL 7016

FERRITE CORE: RAL 7016 PVC MOL[ED
RAL 7016 PVC MOLDED

&P MINIDINGM) (28.5+14.2#6.35mm)

Impedance (ohm): 275 min./@100MHz

6

P4

RAL 7016 PVC MOLDED

REMARK:

1 : [2C 24AWG(7/0.203)TC+AL/MY] +4C 28AWG(7/0.127)TC+A/MY+DRAIN
0D: 4.5mm(max) COLOR:RAL7016 UL2464 APPROVED

C2 : 4C 28AWG(7,/0.203)TC+ AL/MY +DRAIN WIRE
0D: 4.0£0.15mm COLOR:RAL7016  UL2464 APPROVED
C3 : 4C 28AWG(7/0.127)TC+AL/MY +DRAIN WIRE ol
0D: 4.0£0.15mm COLOR:RAL7016  UL2464 APPROVED
C4 : 4C 28AWG(7,/0.127)TC+AL/MY +DRAIN WIRE
OD: 4.0£0.15mm COLOR:RAL7016  UL2464 APPROVED
MAX. OUTER DIAMETER OF CABLE C1 IS 4,5mm !}

ELECTRICAL TEST:
1) 100% TEST OPEN SHORT MISWIRE
. CONDUCTOR RESISTANCE: 100 OHMS (MAX)
3, INSULATION RESISTANCE: 5V CD/1M OHMS  (MIN)

1000£30mm

6P MINIDIN(M)
PURPLE (PANTONE 2715C) PVC MOLDED

Mod

Tolerance Scale /

=e

Name Date

Drawn by A.LOGAR

03.07.2002 ( FIPEO |

Approved by

File: K23376_2.DWG

KABEL D-2500-06-02
NACRT KABLA

Sheet: 1 Of: 1

Code / ver.

2337612

Figure 4. Chameleon cable TM — CWA
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TEAL/TURQUOISE (PANTONE 322C)

15+5mm 1200+30mm 1000+10mm
1 50+5mm
b1 CT  (7c-0003)
[e3
[ o]
10 4 HHHH
o
RAL 7016
FERRITE CORE:
JAE HEAT SHRINKING TUBE (38,544,246 35mm) - 7016 PVE MOLPED RAL 7016 PVC MOLDED

IL-Z-10S-5-125C3
IL-Z-C3-A-15000

Housing part #
Crimp pins part #

REMARK:

Impedance (ohm): 275 min./@100MHz

SHELL

1000+30mm

6P MINIDIN(M)

PURPLE (PANTONE 2715C)

PVC MOLDED
DB 9P(F)

1 6

©0000
Q000
o
IN

PVC MOLDED

11 [2C 24AWG(7,/0.203)TC+AL/MY] +4C 28AWG(7/0.127)TC+A/MY+DRAIN [7
0D: 4.5mm(max) COLOR:RAL7016 UL2464 APPROVED 9 M’i5 P4
C2 : 4C 2BAWG(7/0.203)TC+ AL/MY +DRAIN WIRE 10 Eé%
0D: 4.0+£0.15mm COLOR:RAL7016  UL2464 APPROVED 3
€3 : 4C 28AWG(7,/0.127)TC+AL/MY +DRAIN WIRE b1 |altsy Py | P3
0D:4.0+0.15mm COLOR:RAL7016  UL2464 APPROVED
C4 : 4C 28AWG(7/0.127)TC+AL/MY +DRAIN WIRE 5 [DATA
0D: 4.040.15mm COLOR:RAL7016  UL2464 APPROVED g [CLK P2
Mod.
Tolerance Scale:
MAX. OUTER DIAMETER OF CABLE C1 IS 4,5mm !l! Tin. E@ o ! S
ELECTRICAL TEST: Ang: Drawn by A. LOGAR|03.07.2002| ( ?‘DRCD) 1
1). 100% TEST OPEN SHORT MISWIRE ;
Ez)} CONDUCTOR RESISTANCE: 100 O/HMS (MAX)( ' e Approved by :e :(212762;1[’%
3). INSULATION RESISTANCE: 5V CD/1M OHMS  (MIN eet: 1 Of:
KABEL D-2215-06-01 Code / ver.:
NACRT KABLA 22762/2
Figure 5: Chameleon cable TM — CWJ
15+5mm 1000+10mm
1
B h 5P MINIDIN MALE (M)
E fi
P 1B RAL /7016
=} —
=} -
E | @E P2
10 % [D:B:@Z’J
42
C1
HEAT SHRINKING TUBE RAL 9002 PVC MOLDED
2
. P2
P1
7
REMARK: 8
C1: CABLE:5C 28AWG INSULATION: SR—PVC+AL/MYLAR FOIL+DRAIN WIRE 2BAWG !
JACKET:PVC 0D:4.0+0.15mm COLOR:RAL 7016 UL2464 APPROVED
Mod.:
I le:
ELECTRICAL TEST: s S@ seaer
1 . 100% TEST OPEN SHORT MISWIRE ) Name Date
. CONDUCTOR RESISTANCE: 100 OHMS (MAX Ang Drawnby | A LOGAR|03.07.2002| [ TTIP RO |
. INSULATION RESISTANCE: 5V CD/1M OHMS (MIN) ‘Approved by File: K22576_2.DWG
Title: Sheet: 1 Of: 1
KABEL D-1015-05-01 Code /ver,
NACRT KABLA 22576/2

Figure 6: Front keyboard cable TM — CEJ
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JAE
Housing part # IL—Z-105-S-125C3
Crimp pins part # IL—Z-C3-A-15000

15+5mm 2200£10mm

el 6P MINIDIN MALE (M)
=i
8 | RAL 7016 6 4
=i v ° 2
m i o 5 P2
7 Bl

C1 5 3

HEAT SHRINKING TUBE GREEN (PANTONE 3395C) PVC MOLDED

P2

P1

[ RN N

REMARK:

C1; CABLE:4C 28AWG INSULATION: SR—=PVC+AL/MYLAR FOIL+DRAIN WIRE 26AWG
JACKET:PVC 0OD:4.0+£0.15mm COLOR:RAL 7016 UL2464 APPROVED

ELECTRICAL TEST: 76@

1). 100% TEST OPEN SHORT MISWIRE
2). CONDUCTOR RESISTANCE: 100 OHMS (MAX) - ' ## #H O TIPRO |
3). INSULATION RESISTANCE: 5V CD/1M OHMS™ (MIN) x4

KABEL D-2215-04-02

NACRT KABLA - $
Figure 7: Mouse cable TM — CEJ
03.5 STEREO PLUG (FOR MICROPHONE)
PINK (PANTONE 701C)
PVC MOLDED
C RJ45 MODULAR PLUG
8P 8C WITHOUT SHELL
Pl RAL 7016 PVC MOLDED
RAL 7016 PVC
03.5 STEREO PLUG (FOR AUDIO) i i 8
LIME (PANTONE 577C) !l! ! ! I I --I P3
PVC MOLDED 1
C2 PLASTIC BOOT
100mm 1900mm
TTAUDIO 1 .
5 [AUDIO 2 P
P2 3 [DRAIN WRE %
REMARK: .
C1, C2: 2C 28AWG, INSULATION SR—PVC + AL/MYLAR FOIL TIMIC 1 6
+ DRAIN WIRE 2BAWG 5 [MIC 2 7
P11 2 [DRAIN WIRE
COLOR: RAL 7016 UL 2464 APPROVED 3 38
NOTE: AFTER 100mm, CABLES ARE JOINT TOGETHER
Mod.
ELECTRICAL TEST: Tolerance Scale: |
1). 100% TEST OPEN SHORT MISWIRE in- E@ Name | Date i
2). CONDUCTOR RESISTANCE: 100 OHMS (MAX) e Drawnby | A.LOGAR|18.06.2002| [ TIE RO |
3). INSULATION RESISTANCE: 5V CD/IM OHMS  (MIN) "9 Approved by Filo. K23567 1.DWG
Title: Sheet: 1 Of:1
KABEL D-2000-06-01 [ coge ver:
NACRT KABLA 23567/1

Figure 8: Audio cable TM — CLR
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200+1mm
\ |
i i
v !
P1 3 SCL 3 Pe P1 pe
4 GND 4
6 SHIELD 6
MALE-ON-WIRE CONNECTOR MALE-ON-WIRE CONNECTOR
Part Number: 215083-6 Port Number: 215083-6
Figure 9: Tipro bus cable
2000 £20mm
P1
j ==
0 |
| 0
RAL 7016
PVC MOLDED C1 e . PVC MOLDED
RAL 7016 Reok WL o PovErper RAL 7016
Black: GND S PVC Jacket

Outer shield

SHELL (shield - drain wire) Inner shield

J —Twisted signalling pair:
White: D-
VCC (RED Green: D+
D- (WHITED
D+ (GREEND Copper drain wire
GND (BLACK>
REMARK:
CABLE IS FOR USB 2.0 STANDARD
C1 : JACKET PVC max: 4.0mm, Color: RAL 7016, UL CM
Outer shield: > 65% tinned copper braided shield
Inner shield: Aluminium metallized polyester
Copper drain wire: 28 AWG Tinned
Twisted signalling pair: Color White (D—), Green (D+), 2 x 28 AWG stranded tinned cooper
On—Twisted power pair: Color: RED (VCC), Black (GND), 2 x 24 AWG stranded tinned cooper
P1 : USB Overmolded series A plug, Color: RAL 7016, UL CM
P2 : USB Overmolded series B plug, Color: RAL 7016, UL CM E@
3#%8& %l
52 #)| TIPRO )
384 * 2)5l+
$ $
* 10 12##H H$
NA RT KABLA 2) 5!

Figure 10: USB Cable TM - CU1
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C.25. CoLOoR

The colors are produced by an Italian manufacturer who has several types of colors as well as
specia painting techniques. One family of colors is Metallic Jewels. This color is appropriate
for spraying dry and clean materials such as ABS, Polycarbonate or Bayblend. The color is
tested for humidity, resistance, temperature, adhesion, solar radiation and is resistant to the
following Chemical agents: benzyl acohol, isopropina solvent, nicotine staining, polish (car),
sodium carbonate, citric acid, cleaning fluid, sunflower oil, methylated spirit, polish metal,
surgical spirit, isopropyl alcohol, salt water, coffee, diesel, coke, white spirit, tea, engine ail,
hand cream, lipstick, artificial swest.

The FREE/FREE+ family is painted with 1k base coat titan alternative spray ready, which is
one of the colors from the Metalic Jewels group.

Name titan alternative (M071231392)
Density 0,903g/ml
Film thickness 5-15 m
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Table 5: Color table

Color code Color description | Picture Surface finishing
Q
©
?
Q0
o
c4 pattern semi matte
grey blocks
C5 aluminum gloss
pattern
6 cross diagonals gloss
C7 wood imitation gloss
pattern grey
9 blocks gloss
Epson Cooal .
C10 White molded plastic
dark grey
C13 (same as C3) matte
C15 black molded plastic
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D. TESTING AND APPROVALS

D.1. Declaration of conformity with EMC requirements

Modules of the FREE/FREE+™ family and configurations of them:

TM-TXX-XXX 12,1" Touch modules
TM-XXX-XXX 15" Touch modules
TM-DXX-XXX 6,4" Customer display
TM-Mxx Controllers

TM-TXX-XXX 12,1" Touch modules
TM-KMX-XXXX Keyboard modules
TM-KFX-XXXX Front keyboard modules
TM-RxX Card reader modules
TM-Ixx Identification modules
TM-Pxx Pointing device modules

comply with the following relevant directives:
Directive 89/336/EEC “ Electromagnetic Compatibility®, procedure of article 10-1
and with the requirements of the following generic or specific harmonized standards:

EN 50081-1 (1992) and
EN 50082-1 (1997)

Grosuplje, September 01, 2003
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D.2. FCC approvals

Model: TMC-TMCV + TMC-KCV + TMC-RCV
Tested by: Bay Area Compliance Laboratory Corp.
Product: Touch monitor with external units
Report Number: R0212132

Issuance Date: December 30, 2002

Equipment Class. FCC Class B, ITE

Model: TM C-RCV-XxX-XX

Tested by: Bay Area Compliance Laboratory Corp.
Product: Card reader

Report Number: R0212133

Issuance Date: December 30, 2002

Equipment Class. FCC Class B, ITE

Model: TM C-K CV -XXX-XX

Tested by: Bay Area Compliance Laboratory Corp.
Product: Keyboard, Periphera

Report Number: R0212134

Issuance Date: December 30, 2002

Equipment Class. FCC Class B, ITE

Model: TM C-TM CV-XXXX-XX

Tested by: Bay Area Compliance Laboratory Corp.
Product: Touch monitor

Report Number: R0212135

Issuance Date: December 30, 2002

Equipment Class. FCC Class B, ITE
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D.3. Testing of the keyboard modules
D.3.1. GENERAL TESTING DATA

D.3.1.1. Description of EUT

table-top EUT [ ] floor-standing EUT

EUT Type
Keyboard module with integrated controller | TMC-KMX096-MRT-xx

Figure 11: Keyboard module under test

Personal computer used for testing: Toshiba notebook
Operating system: Windows 98
Testing software: Notepad

D.3.1.2. Description of configuration
Tipro Keyboard (EUT) was connected to personal computer with TIPRO PS/2 cable.

D.3.1.3. Place of measurement

I— | ovenian Institute for Quality

S| (=22 EMC Laboratory o )
messsssss———— [ aSkacesta 2, 1000 Ljubljana, Slovenija

D.3.1.4. Cablesused for testing

Cable Length Shielded
TIPRO keyboard cable 1,8m YES
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D.3.2. RADIATED EmMISSION 30MHZz —1000M HZz

D.3.2.1. Normativereferences

Limit equivalent Generic Standard:

D.3.22. EN50081-1
Methods of Measurement equivalent Basic Standard:

D.3.23. EN55022
D.3.24. Test requirement
Frequency range 30 Mhz + 1000 Mhz
Distance: Antennato EUT |10m
Class B
Class B limits: 30 Mhz + 230 Mhz 30dB( V/m)

230 Mhz + 1000 Mhz 37dB( V/Im)

D.3.25. Measurement device
M easur ement equipment Type Manufacturer
RFI receiver PMM 9000 PMM
Antenna model 3142 EMCO
Antennatower MA 240.00 Heinrich Deisdl
Controller for turn table and antenna HD 100.00 Heinrich Deisdl
tower
Anechoic chamber ETS

D.3.26. Testresults
passed [ ] not passed

D.3.2.7. Testresults

Figure 12 - Emission at worst polarisation and height of the antenna
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D.3.3. ELECTROSTATIC DISCHARGE — ESD

D.3.3.1. Normativereferences

Limit equivaent Generic Standard: EN 50081 -2
Methods of Measurement equivalent Basic Standard: |EN 61 000 —4—2

D.3.3.2. EUT Monitoring During Immunity Test

During the immunity tests LEDs »NumLock«, »CapsLock« and »ScrollLock« were controlled
by the keyboard and computer. Change of their states was initiated after each test to check if the
performance criteria are fulfilled.

D.3.3.3. Description of Testing Procedure

The static electricity discharges were applied on the different points on the EUT, which are
accessible to the personnel during the normal usage. The test was performed with single
discharges on preselected points. At least 10 single discharges were applied to each point with a
1s interval between them. This interval was used for determining possible failure. Only air
discharge method was used because there are no metal parts accessible during the normal
operation.

D.3.34. Test requirement

Leve 1 Leve 2 Leve 3 Leve 4
Test voltage - Contact dischage: | |2kV | |4kv | |6kV 8 kV
Test voltage + Air discharge: 2kV 4kV 8kV 15 kV
| Performance criteria B \
Performance criteria B: The apparatus shall continue to operate as intended after the test. No

degradation of performance or loss of function is allowed below a
performance level specified by the manufacturer, when the apparatus

is used as intended.

D.3.3.5. Measurement device
M easur ement equipment Type Manufacturer
ESD + Generator ESD 30 EM - TEST
D.3.3.6. Testresults
Air discharge Testlevel 1 | Testlevel2 | Testlevel 3 | Testlevel 4
Discharge points 2kV 4kV 8 kV 15kV

+ - + - + - + -
1.Layer LEDs Pass | Pass | Pass | Pass
2.Standard LEDs Pass | Pass | Pass | Pass
3.Matrix Pass | Pass | Pass | Pass
4.Bottom edge Pass | Pass | Pass | Pass
5.Top edge Pass | Pass | Pass | Pass
Pass: performance criteria fulfilled
Fail : performance criteria not fulfilled
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D.3.3.7. Pointswherethe ESD testswere applicated

Figure 13: ESD Discharge points
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D.4. Testing of the touchscreen module
D.4.1. GENERAL TESTING DATA

D.4.1.1. Description of EUT

table-top EUT [ ] floor-standing EUT
EUT Type
TouchScreen module TM-XVU
Personal computer used for testing: Toshiba notebook
Operating system: Windows 98
Testing software: none

D.4.1.2. Description of configuration:

Display unit (TM-XVU) was connected to the VGA ouput of the PC with TIPRO VGA cable.
Touch controller was connected to the USB port of the PC with standard USB cable. AC Adapter
was connected with standard cable to mains outlet (230V AC). Output from the AC adapter was
connected to the display unit.

D.4.1.3. Placeof measurement:

II—— | gvenian Institute for Quality
S <0 emcLaboraory o )
sesssss————— T aSkacesta 2, 1000 Ljubljana, Slovenija

D.4.1.4. Peripheral Devices Used For Testing:

Device Type
AC Adapter 12V LI SHIN INT. LSE0107A1240

D.4.1.5. Cablesused for testing:

Cable Length Shielded Non
shielded

TIPRO VGA cable 1,8m X

Standard USB cable 1,8m X

Power supply cable 1,5m X
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D.4.2. ELECTROSTATIC DISCHARGE — ESD

D.4.2.1. Normativereferences:

Limit  equivalent  Generic| EN 50 081 — 2
Standard:
Methods of Measurement| EN 61000—-4—-2
equivalent Basic Standard:

D.4.2.2. EUT Monitoring During Immunity Test:

During the immunity tests responsiveness of the touch panel was observed. The cursor on screen
should always follow the position of the finger pressed on the panel after the application of the
ESD.

D.4.2.3. Description of Testing Procedure:

The static electricity discharges were applied on the different points on the EUT, which are
accessible to the personnel during the normal usage. The test was performed with single
discharges on preselected points. At least 10 single discharges were applied to each point with a
1s interval between them. This interval was used for determining possible failure. Only air
discharge method was used because there are no metal parts accessible during the normal
operation.

D.4.24. Test requirement:

Level 1 Level 2 Level 3 Level 4
Test voltage - Contact dischage: | |2 kV 4kV | |6kV | 8kv
Test voltage + Air discharge: 2kV 4kV 8kV 15 kV
| Performance criteria B |
Performance criteria B: The apparatus shall continue to operate as intended after the test. No

degradation of performance or loss of function is alowed below a
performance level specified by the manufacturer, when the apparatus
is used asintended.

D.4.25. Measurement device:

M easur ement equipment Type Manufacturer
ESD + Generator ESD 30 EM - TEST
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D.5. Testing of the FREE+ and FREE modules
D.5.1. GENERAL TESTING DATA

D.5.1.1. Description of EUT

table-top EUT [ ] floor-standing EUT
EUT Type
Touch module with additional TMC-TVR20-MRT-RAA-KMX032-KFQO095-IK A-xx
keyboard and card reader modules

Figure 14: Configuration under test

Personal computer used for testing: Toshiba notebook
Operating system: Windows 98
Testing software: Notepad

D.5.1.2. Description of configuration

Tipro configuration (EUT) was connected to personal computer with TIPRO PS/2 cable. Display
unit (TM-TVR20) was connected to the VGA ouput of the PC with TIPRO VGA cable. Touch
controller was connected to the RS232 port of the PC with TIPRO RS232 cable. AC Adapter
was connected with standard cable to mains outlet (230V AC). Output from the AC adapter was
connected to the display unit.

D.5.1.3. Place of measurement
II— | gvenian Institute for Quality

S <0 emcLaboraory o )
essss—————— T aSkacesta 2, 1000 Ljubljana, Slovenija
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D.5.1.4. Peripheral Devices Used For Testing

Device

Type

AC Adapter 12V

LI SHIN INT. LSE0107A1240

D.5.1.5. Cablesused for testing

Cable Length Shielded Non
shielded

TIPRO keyboard cable 1,8m X

TIPRO VGA cable 1,8m X

TIPRO RS232 cable 1,8m X

Power supply cable 1,5m X
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D.5.2. RADIATED EmMISSION 30MHZz —1000M HZz

D.5.2.1. Normativereferences

Limit equivalent Generic Standard: EN50081-1

Methods of Measurement equivalent Basic Standard: EN 55 022

D.5.2.2. Test requirement

Frequency range 30 Mhz + 1000 Mhz

Distance: Antennato EUT 10 m

Class B

Class B limits: 30 Mhz + 230 Mhz 30dB( V/m)
230 Mhz + 1000 Mhz 37dB( V/Im)

D.5.23. Measurement device

M easur ement equipment Type Manufacturer

RFI receiver PMM 9000 PMM

Antenna model 3142 EMCO

Antennatower MA 240.00 Heinrich Deise

Controller for turn table and antenna HD 100.00 Heinrich Deisel

tower

Anechoic chamber ETS

D.524. Testresults

x | passed [ ] not passed

Figure 15 - Emission at worst polarisation and height of the antenna
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REFERENCES

E. REFERENCES

Table 6: Dimension and weight of all modules

module ordering code dimension weight
(W D H)[mm] [ka.]
Touch 12° TM-TVR-00 376 270 97 2,95
Touch 15° TM-XVR-00 389 312 109 5,00
Keyboard TM-KMX-032A 100 222 42 0,35
TM-KMX-064A 176 222 42 0,65
TM-KMX-096A 253 222 42 0,90
TM-KMX-128A 329 222 42 1,20
front keyboard TM-KFX-095 410 130 29 0,90
chameleon TM-LRX 138 222 45 0,55
card readers TM-RAA 54 222 52 0,20
keylock TM-IKA 62 222 42 0,10
iButton reader TM-IBA 62 222 42 0,10
RFID TM-IRA 62 222 42 0,10
trackball TM-PBA 62 222 42 0,10
touchpad TM-PGA 62 222 42 0,10
customer display TM-DLO-10 210 158 56 0,49
blind side covers TM-VL (TM-VR) 31 222 42 0,05

Table7: MID & Keycap Color names

Color code Color description Nord Color name
CN13 light grey light grey
CN14 dark grey dark grey
CN15 black black

CN21 dark red dark red
CN101 light violet light violet
CN102 rose rose

CN103 light green light green
CN104 dark violet dark violet
CN201 white bianco 9002
CN203 yellow RAL1002
CN204 red RAL3020
CN205 green RAL6024
CN206 blue RAL5005
CN207 light blue celeste
CN209 dark green-blue PANT.547
CN210 light green-blue PANT.5483U
CN217 light green RAL6033
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E.1. GLOSSARY
see document “ TouchM eGlossary.doc®
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E.2. UL 94 Overview

Test for flammability of plastic materials for parts in devices and appliances
(Summary obtain from http://www.boedeker.com/bpi-ul94.htm)

UL intends this standard to serve as a preliminary indication of plastics acceptability for use as part of a
device or appliance with respect to its flammability. It is not intended to reflect the hazards of a material
under actual fire conditions.

UL 94 flammability testing is the first step toward obtaining a plastic recognition and subsequent listing in
the "Plastics Recognized Component Directory" (former known as "Yellow Cards"). UL 94 contains the
following tests: 94HB, 94V, 94VTM, 94-5V, 94HBF, 94HF and Radiant Panel.

The 94HB test describes the Horizontal Burn method. Methods 94V and 94VTM are used for Vertical
Burn, a more stringent test than 94HB. The 94-5V test is for enclosures for products that are not easily
moved or are attached to a conduit system. The 94HBF and HF are used for non-structural foam
materials i.e., acoustical foam. Radiant panel test is an ASTM (E162) test to determine the flame spread
of a material that may be exposed to fire.

The following is a brief description of three tests that apply to stock shape products (sheet, rod, tube and
film) and how the rating system works. This is not meant as a procedure for running the tests nor as a
way of determining the acceptability of a material for a particular application. Those who would like more
details should contact UL or obtain a copy of this and other UL Standards by visiting the UL's Standards
Department web site, at http://ulstandardsinfonet.ul.com.

UL 94 Flammability Ratings Summary

5VA | Burning stops within 60 seconds after five applications of five seconds each
Surface Burn | of aflame (larger than that used in Vertical Burn testing) to atest bar. Test
specimens MAY NOT have a burn-through (no hole).
Thisisthehighest (most flame retardant) UL 94 rating.

5VB | Burning stops within 60 seconds after five applications of five seconds each
Surface Burn | of aflame (larger than that used in Vertical Burn testing) to atest bar. Test
specimens MAY HAVE a burn-through (a hole).

V-0 | Burning stops within 10 seconds after two applications of ten seconds each
Vertical Burn | of aflameto atest bar. NO flaming drips are alowed.

V-1 | Burning stops within 60 seconds after two applications of ten seconds each
Vertical Burn | of aflameto atest bar. NO flaming drips are alowed.

V-2 | Burning stops within 60 seconds after two applications of ten seconds each
Vertical Burn | of aflameto atest bar. Flaming drips ARE alowed.
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Horizontal | lessthan 3"/min or stops burning before the 5" mark. H-B rated materials
Burn | areconsidered "self-extinguishing”.
Thisisthelowest (least flameretardant) UL 94 rating.

E.3. Fragment from ZH1/618 - safety rules of the trade unions

It must be possible to set up the keyboards separately from the monitor, so that the keyboard can
be moved around according to the different working conditions. The bearing points of the
keyboard must be antislipping, so that the keyboard can not be moved unintentionally while using
it. Only with compact devices and compact stations these settlings may not be considered.

The height of the keyboard, compared with the middle row of letters, should not go over 30 mm.
The inclination of the keyboard should be as low as possible, preferably lower than 15 degrees.

The gloss rate of the keyboard and the keyboard casing should be at the most semimatt to silky
matt.

E.4. Some articles about VbF classification

Storage classes http://www.tf.uni-kiel .de/matwis/ionik/sicherhe/lgk.htm

Industry-wide initiative “ Solvents in Offset Printing® - A new concept to promote the use
of less hazardous solvents in printing plants
http://www.iwh.on.ca/Pages/99/Papers/P_1A3 2.html
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