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IMPORTANT NOTICE AND DISCLAIMER

Use of the Touch Control Technology (TCT) 15 Key Evaluation Board is subject to the following
conditions:

While Tyco Electronics Corporation and its affiliates referenced herein have made
every reasonable effort to ensure the accuracy of the information in this guide, Tyco
Electronics does not guarantee that it is error-free, nor does Tyco Electronics make
any other representation, warranty or guarantee that the information is accurate,
correct, reliable or current.

The TCT Evaluation Board is provided solely for the purpose of development and/or
evaluation. The TCT Evaluation Board may be incomplete in terms of design and/or
manufacturing protective considerations, such as safety measures found in the final
product incorporating the TCT Chip. It is the developer’s and/or user’s responsibility
to ensure that all precautions with regard to electrostatic discharge are taken into
consideration.

Adequate design and operational procedures must be taken into account to minimize
the risks and hazards associated with the customer’s application. For any concerns,
contact Tyco Electronics Sales and Technical Support Services.

This Evaluation Board may not meet the European Union directive on
electromagnetic compatibility, and it may not meet agency certification or be
regulatory compliant. This is a prototype and should be treated as such.

The TCT Evaluation Board is intended to provide development engineers a fully
functional TCT Chip breadboard and the ability to qualify design ideas, test out
features of the TCT Chip and drive loads. This Evaluation Board is not intended to
represent a final design idea for any application but, rather is a guideline to assist
designers in developing Touch Control Technology in their application.

Tyco Electronics reserves the right to make any adjustments to the information
contained herein at any time without notice. Tyco Electronics expressly disclaims all
implied warranties regarding the information contained herein, including, but not
limited to, any implied warranties of merchantability or fithness for a particular
purpose. Tyco Electronics’ only obligations are those in the Tyco Electronics
Standard Terms and Conditions of Sale, and in no case will Tyco Electronics be
responsible for any incidental, indirect, or consequential damages arising from the
sale, resale, use, or misuse of its products. Users should independently evaluate the
suitability of, and test each product for, their application.

The dimensions, illustrations, specifications, designs, construction, materials and
processes in this guide are for reference purposes only and are subject to change
without notice. Please consult Tyco Electronics for the most current product
information.

If this Evaluation Board does not meet the intended specifications as outlined

in Tyco Product Specification 108-47010, it may be returned within 30 days
from date of delivery for a new replacement.
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1. Scope

This document will describe the set-up of the Touch Control Technology (TCT) Evaluation Board. It
will provide the user detailed instructions on how to operate and interface the Evaluation Board to any
application. This document will NOT explain the technical details of the technology. For further
information refer to the following Tyco documentation:

0 Application Specification 114-47010
o0 Product Specification 108-47010.

Included in this kit you will find:

o TCT Evaluation Board
0 9V DC Wall Mount Power Supply
0 TCT Application Specification.

2. Introduction
The TCT Evaluation Board is a double-sided FR-4 board; its user interface consists of

15 Keypads

2 Independent output connectors for user selectable output formats (Binary or Matrix),
Slider switch to select Binary or Matrix output format

5 LED indicators to display the corresponding Binary or Matrix code

1 Earth ground connector

Variable resistor for sensitivity adjustment.

O0OO0OO0OO0O0

See Figures 1 and 2 for details.

The following sections will detail the set-up and operation for the TCT Evaluation Board.
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3. TCT Evaluation Board At-A-Glance

Key Control
K1-K15
15 Keys

Sensitivity Adjust

P1

10K Pot adjusts
Sensitivity for Specific
Dielectric Thickness

Mode Selector

S1

Selects Binary or
Matrix Output Format.

TCT Chip

u12

Tyco P/N 1710084-1
Refer to DWG 1710084

REV D

Isolation Line

Circuit Ground

Opto Isolators
U1-U5

Isolates Earth Ground
from Circuit Ground

Figure 1: Back View of TCT Evaluation Board

Earth Ground

LED Indicator

D1-D5

Displays Output in
Binary or Matrix Format.

Power ON Indicator
D7

Power Connector

Ja

9-20VDC input
2.1mm, Center Positive

DC-DC Converter
U1l

Binary Output
Connector

J2

5 Position 0.10” Pitch
Friction Lock Header
Tyco P/N: 647166-5

Matrix Output Connector
J1

8 Position 0.10” Pitch
Friction Lock Header

Tyco P/N: 647166-8
Mating P/N: 644312-8

Earth Connector

J3

2 Position 0.10” Pitch
Friction Lock Header
Tyco P/N: 647166-2
Mating P/N: 644312-2

8 Channel Multiplexer
U9 & U10

Used in Matrix Output
Format
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LED Indicator
D1-D5

Displays Output in
Binary or Matrix
Format Based on
Mode Selector

Power ON Indicator
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ON BOARD

Figure 2: Front View of TCT Evaluation Board

Key Pads

0.375” Diameter
0.075” Clearance to
Circuit Ground

Circuit Ground

Mounting Holes
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4. TCT Evaluation Board Set-Up

4.1. Earth Ground Loop

The principle of operation of the TCT is based on transmitting a known generated signal through
earth creating a true earth ground loop. For the Evaluation Board to operate properly, Earth
Connector J3 must therefore be connected to Earth Ground to complete the Earth Ground loop. The
TCT Evaluation Board may not operate properly if Earth Connector J3 is left floating.

IMPORTANT

For the Evaluation Board to operate properly, the Earth
Connector J3 MUST be tied to Earth Ground, and NOT to
Circuit Ground.

4.2, Mode Selection

TCT is designed to provide 2 output data formats to accommodate Binary or Matrix interface options.
Switch S1 determines the output data format. When S1 is moved to the left, Binary mode is set, and
to the right, Matrix mode is set. The TCT Evaluation Board cannot provide both formats
simultaneously. For Binary and Matrix Truth Tables, refer to Sections 5.1 and 5.2.

S1
Mode Select
— e
Binary Matrix

4.3. Sensitivity Adjustment

The TCT Evaluation Board is also designed to accommodate various dielectric thicknesses.
Potentiometer P1 provides a threshold level corresponding to a specific dielectric thickness. As the
dielectric thickness increases, P1 is reduced to lower the threshold level and, therefore, increase the
sensitivity of the Keypad.

Counter Clockwis

< >

e Decreased Voltage e Increased Voltage
Threshold. Threshold.

e Increased Sensitivity. e Decreased Sensitivity.

e Thicker Dielectric. e Thinner Dielectric.
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5. Output Connectors

5.1. Binary Output Connector J2

When the Mode Select switch S1 is moved to the left, it selects the Binary mode. The output at J2
represents the Binary code corresponding to the key press. The Truth Table below shows all the
“Touch States”, a “No Touch” and an “Error” (multiple key press).

Tyco Friction Lock Header P/N: 647166-5
Tyco Friction Lock Header Mate P/N: 644312-5

KEY J2 OUTPUT PINS

1 5 4 3 2
1 Ground 0 0 0 1
2 Ground 0 0 1 0
3 Ground 0 0 1 1
4 Ground 0 1 0 0
5 Ground 0 1 0 1
6 Ground 0 1 1 0
7 Ground 0 1 1 1
8 Ground 1 0 0 0
9 Ground 1 0 0 1
10 Ground 1 0 1 0
11 Ground 1 0 1 1
12 Ground 1 1 0 0
13 Ground 1 1 0 1
14 Ground 1 1 1 0
15 Ground 1 1 1 1
NoKey! Grownd | 0 | 0 | 0 | 0

Table 1: Binary Output Truth Table
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5.2. Matrix Output Connector J1

Usually Matrix output is preferred when direct interface to a membrane keyboard is required. Moving
the Mode Select switch S1 to the right sets the TCT Evaluation Board to Matrix output. The Truth
Table below illustrates the output at J1.

Tyco Friction Lock Header P/N: 647166-8
Tyco Friction Lock Header Mate P/N: 644312-8

KEY J1 OUTPUT PINS

1 2 3 4 5
Row5 | Row4 | Row3 | Row2 | Rowl
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No Key
| Error

o |o|o|lOo|rRr|P|PF|OJlO|O|lO|O|O|O|O|O
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o
o

Table 2: Matrix Output Truth Table

5.3.  Earth Ground Connector J3
Both pins of this connector must be connected to Earth Ground.

Tyco Friction Lock Header P/N: 647166-2
Tyco Friction Lock Header Mate P/N: 644312-2

5.4. Power Supply Connector J4

2.1mm, Center Positive.
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6. Board Layout Recommendation

The figure below illustrates the keypad geometry. For best results, maintain the same dimensions.
During layout of the board, special considerations have to be taken into account, especially the
Circuit Ground plane and Earth Ground plane cannot be placed on opposite sides of the Board. The
known generated signal injected into the Earth Ground will couple to the Circuit Ground.

.025 TR TRANSISTOR
(STELIRARS 3
[ 0.63 J SRIELLEERIRRRZ, B BASE
e
XK R S
YP. 45558 A
[Sete3s% RN
KRR AR
8 RS
[ $30%0% Roesesesetels|
IR LI
RRLRK RIERIEK
SSRERRIRR RIS
TRELKIZER LR
LR R KRR RUERRKRI SKIRIRRKRA
LXK KKK K XRAK LR SRR KRR
. R 3 TSRIELLAIRAR
LK o IR o ®.325 [88.25] TYP.,
R B R g
%% 0! o
LERZARIIIIBIIKS || LRREIIELIRILELES || & SQOLID COPPER
LR RIS IR X
- IZF L @ L S 4 PAD SIZE
4 N R 4
RS R2ets]
KRR RERREK]
PRRIRK osstosstotstd
KRR SSEEIKS
RS fodoseteselss]
RRUEIKES Sotetotetodel
4 [ eletotetedel!
5 KA
X o
LR o .a*t*t‘i*t&:t'zgt‘
RSertZSIRIRIKS R TR
RRIRRIBK DO atatetess e
0000050905402 %: % %, 000000000 e
RIS KRR 6 475 [ 212 07 J P
. . YP.,
SRR R I 7S AR RIRIRRIIZ DIMENSIONS: INCH [m m]
R R R R R R IRIIILIIIN
LRSRSKKEE KKK KK KKK SRS I8 SR B K XK XK X2 .
BRI RRIIIIIIISIIIIRLRIRISKIILIKIII] SCALE: NTS
KRR R R I RRLRLKIKY ‘
R IR R R SRR AL RRRRRRILKY
: B ;
RILKY

% .':
X %A
x5
KR A X
IR

Figure 3: PCB Layout Recommended Dimensions
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7. Schematic

The schematic contained in this Section illustrates a general 15 key application and is provided as an
example. Care should be taken when designing for specific applications.
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Figure 4: TCT Evaluation Board Schematic
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