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The Classic of Touch Solution!

1. Touch Sensing Principle

- Capacitance(Ct) increases when a finger tip touches on sensing pattern

- Touch sensor IC detects all capacitance changing on touch sensing pattern of PCB

- Internal touch algorithm (GreenTouchE Engine) collects all information for correct touch decision

and deserts capacitance variation caused by noise

- Touch detection results can be obtained through output ports or 12C register.

Sensing Pattern _

PCB |
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2. Noise Model of Touch System

- System noise caused by AC line drift or other AC loads will act as a noise source on touch pattern
- Radiation noise of mobile system also

- PCB artwork and other electrical concerns is needed for better application

-GT108M has best noi s@eenTouchEnEintgyi ntenbanks to 0
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3. Benefit of GreenTouch™ Engi ne

- Best noise immunity than any others - Intelligent Ref calibration speed control
Value Sense
20V GT108M Ref.
Competitor Ref.
15V
. (ot |
10MHz 20MHz 30MHz 40MHz GT108M Competitor Time

- Low current consumption

GT108M
Competitors
400uA
130uA
100uA
90uA

Stand By Period Touch Operation
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4. Design Guide for Mechanical Structures

4.1 Mechanical Design Guide for Touch Applications

# Material selection for touch front panels

- Good selection : Poly-carbonate (PC), ABS, Acrylic panels, Grass panels, Plastic panels, E.T.C.(Dielectric panels)
- Bad selection : Not isolated metal or conductive material panels

- Careful selection : Mirror coating panels, Half mirror coating panels, Conductive cluster painted panels

# Panel thickness
- Up to 4.0 mm of panel thickness is recommended in such as plastic, PC, acryl panel case (Epane © 3.0)
- Up to 6.0 mm of grass panel thickness is recommended

# Air gap needs to be eliminated by conductive gasket , bracket, or adhesive tape
- Flat attaching surface between panel and electrodes is recommended for stable adhesion
- Position fluctuation of any conductive material at near or rear side of sensing electrodes is not allowed

# Prevention sensitivity reduction design
- Low impedance plate near sensing electrodes may cut down detection sensitivity
- Excessive small sensing electrodes pattern size is not good for proper detection sensitivity
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4. Design Guide for Mechanical Structures

4.2 Panel Sheet Resistance & Capacitance Limit
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Valid Panel Sheet Resistance & Panel Capacitance Area

Invalid Area
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Panel Sheet Resistance [Mq]
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4. Design Guide for Mechanical Structures

4.3 Mechanical Design Examples for Touch Applications
(Ex1 : Using conductive gasket applications)

# In case of single layer PCB or using components

Touch Touch with leads, conductive gasket can be best solution for
Surface Surface Non Conductive Front extension touch electrodes to touch surface of front
Panel $"”“”g panel without air gap
' ! # Lead components or any metallic fixture must be
2 laid as far as possible for better detection sensitivity
# Position fluctuation of any conductive material at
near or rear side of sensing electrodes is not allowed
Conductive
Gasket Front Panel
 —
?"
Touch
Electrodes PCB O
Pattern Touch Sensor IC

& Lead Components
Screw for fix

Spacing of L .
Touch Pattern ATouch Pattern Area: The sensitivity will
AreaR PN be_ optimal in approximately an hal_f of the _
first knuckle silbe) (ijtdés about 10
Tip of Tip of . )
" Finger Finger ASpacing of Pattern: Enough space not to
disturb neighbor touch detection

[Top View]
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4. Design Guide for Mechanical Structures

4.4 Mechanical Design Examples for Touch Applications
(Ex2 : Using double-side adhesive tape)

Touch Touch
T h .
Surface Surface Non Conductive Front Suorlfjgce Non Conductive Front
Panel Painting Panel Painting
[ ] [ ]
Touch T 1‘
Double-side PCB or
e | A A |
ecirode PCB or ,jhesive tape  TrontPanel Touch  'epcp adhesive tape Touch Sensor IC and
Pattern  FpCB Touch Sensor IC and Electrode
i SMT C t
Fixture Pattern omponents
Fixture SMT Components Front Panel
[Both Side PCB] [Single Side PCB]

# For slim thickness applications, fixing with double-side adhesive tape and
mechanical fixture is proper.

# Up to 0.1 mm double-side adhesive tape (ex, 3M467MP) is recommended
# Air bubbles on adhesive surface may can affect detection sensitivity
# Please remove air bubbles on adhesive surface

# Position fluctuation of any conductive material at near or rear side of sensing
electrodes is not allowed

# This adhesion method is not proper in lead components used application PCB
(But, this adhesion method is also valid in single layer PCB)
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4. Design Guide for Mechanical Structures

4.5 Mechanical Design Examples for Touch Applications
(Ex3 : Using LED and double-side adhesive tape)

LED (Reverse type, on bottom side)

PCB Hole
Touch
Electrode
Pattern
Touch Surface and Touch Surface and
LED Window LED Window
Light spread painting or sheet
e — I &— Non Conductive Front
€— Front Panel
Double-side

Adhesive Tape

-

Touch PCB Hole PCB LED (Reverse Type)
Electrode

Pattern Touch Sensor IC and

Fixture SMT Components
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4. Design Guide for Mechanical Structures

4.6 Mechanical Design Examples for Touch Applications
(Ex4 : Using LED and conductive gasket for better light spreading)

LED

Touch Surface and Touch Surface and Light spread painting or sheet

LED Window LED Window ) Conductive
Non Conductive Front Gasket

Panel Painting
/ .
Conductive
? / Gasket Hole

Front Panel Touch

pr— K Electrodes
q [ patiern

e
Touch T

Electrodes PCB LED Touch Sensor IC
Pattern & Lead Components

Screw for fix

Touch Icon

[Top View]
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4. Design Guide for Mechanical Structures

4.7 Mechanical Design Examples for Touch Applications
(Ex5 : Using conductive bar and conductive gasket for application with tall LCD, FND module)

Non Conductive Front
Panel Painting

Touch Touch
Surface Surface LCD,FND Window

]
€ Front Panel

Conductive
Gasket

Conductive Touch

/ Extension Bar

T Tall Components

Lead (Ex, LCD, FND Module)
Components Touch Pattern PCB Touch

(Soldering) Sensor IC

# Large touch pattern for soldering can cause unexpected rear touch
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5. Design Guide for PCB & Line Pattern

5.1 Component Placement / Routing & GND Pattern(1)
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# Touch sensor IC and other components is recommended to be laid as close as possible to touch sensing pattern

# Connection line between touch sensor IC and touch sensing pattern must be composed as bottom side metal

# GND pattern on vacant space is helpful for noise blocking but may cause detection sensitivity reduction

# 2.0 mm space is recommended between above GND pattern and all touch sensing patterns and touch connection lines
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5. Design Guide for PCB & Line Pattern

5.2 Component Placement / Routing & GND Pattern(2)

Design Points Design Note

- Using separated power line from LED driver power line or digital switching circuit power line
Power Line - Capacitor for Vpp is recommended to be laid as close as possible to touch sensor IC

- Low frequency ripple up to a few kHz and has over 50mV amplitude can cause bad detection

- Connection line must be routed as short as possible
- Connection line must be routed using bottom side metal (opposite side of touch surface side)
- Connection line width must be as narrow as possible

Touch Sensing
- To prevent from sensitivity reduction, connection line is recommended to be routed separate from other

Pattern R . .
channel 6s connection | ine

- The sensitivity will be optimal when touch sensing pattern size is approximately an half of the first knuckle

(itds abauy) 10

- Fill the vacant PCB space as GND metal

GND Pattern Shield - 2.0 mm space is recommended between above GND pattern and all touch sensing patterns and touch
connection lines

- Capacitor for V, is recommended to be laid as close as possible to touch sensor IC
Component Placement ) i i
- Pull-up(or down) components can be laid on any space of PCB but disturbed touch sensing place
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5. Design Guide for PCB & Line Pattern
5.3 QFN Foot Print & Caution Points

# Exposed Pad : Soldering pattern for IC substrate GND

4 I I II I I I I # This pattern should not be blocked by passivation
/ # Signal pattern or via on this pattern is forbidden (except GND)

‘/""* Via inside of IC foot print area is forbidden

# Other copper pattern inside of IC foot print area is forbidden

y/& Up to 2mm straight extension line is recommended
—
Y

N
S~

HitH,

TITITIT

# For control solder paste, this pattern for exposed pad can-have modified shape

GreenChip Inc. Confidential Information G RE E N c H I P



The Classic of Touch Solution!

5. Design Guide for PCB & Line Pattern

5.4 Shape for Sense Detection Pattern
# The corner angle of sense pattern should be round
(not to be angulated)
# Mesh & Donut types is recommended for big size
sense pattern
# Connection line pattern is recommended to be

General Size Sense Pattern Big Size Sense Pattern routed by opposite metal of sense pattern
(Small Area Up to 150 mm?) (Large Area Over 200mm?)

Sense Pattern for Matrix Application
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5. Design Guide for PCB & Line Pattern

5.5 Patterns Around Sense Pattern

o

sense pattern

pattern is 2mm

GND

Sense Pattern

Minimum Distance
from GND (2mm)

Y

component and sense pattern

A

Noisy
Component
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5. Design Guide for PCB & Line Pattern

5.6 Patterns Around Sense Connection Line Touch Key Signal

~ # Signal line need space from sense connection line

\ 4 % # Sense connection line cross sense pattern is forbidden

# Sense connection line cross sense connection line is forbidden

# Signal line cross sense connection line is OK!

Touch Sensor IC
GT108M

Sense Pattern Sense
Connection Line

# To prevent from sensitivity reduction, connection line is recommended to be routed
separate from other channel s connection | ine

F”'} - - \V
"4 ‘?f*
»ﬁ A |
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6. Touch PAD vs Capacitance

6.1 Simulation Model for Touch Capacitance

# Simulation Basic Assumptions

- Capacitance causedby 0 Fr i ngi msageglectefl e ct 6

- Dielectric constant of free space is &}, = 8.854 x 10-12¢F/m] Relative coefficient of Poly Carbonateis 6,8 2. 56
- Thickness of dielectric material(PC) 6 DAéea of touch rod 6 ATouch pad area is bigger than that of touch rod

Touch Rod
{Connected to GND)

Dielectric Maternial
(PC, Glass, etc)

Touch Rod
(-’_\ Touch PCB _ Ilconnec.tEd to GND'
x.____/ & Touch Pad Dielectric Material

Touch PCB (PC, Glass, etc)
& Touch Pad

GreenChip Inc. Confidential Information G RE E N c H I P



6. Touch PAD vs Capacitance

6.2 Simulation Results of Touch Capacitance

4+ Simulation for Touch Rod from 0 = 2mm to 0 = 8mm and Thickness of Dielectric Material from 1mm to 8mm

_e@

- Simulated capacitance of touch Ciq ey D

- These results have some difference from real touch capacitance because of initial assumption and other parasitic effects

Touch Capacitance Simulation Results

[Unit pF]

Touch Rod Thickness of Dielectric Material [mm]

® [mm] Area [mm?] 3 4 5 6
2.0 3.14 0.07 0.03 0.02 0.02 0.01 0.01 0.01 0.01
2.5 4,91 011 0.05 0.04 0.03 0.02 0.02 0.02 0.01
3.0 7.07 0.16 0.08 0.05 0.04 0.03 0.03 0.02 0.02
3.5 9.62 0.21 0.11 0.07 0.05 0.04 0.04 0.03 0.03
4.0 12.56 0.28 0.14 0.09 0.07 0.06 0.05 0.04 0.03
4.5 15.90 0.35 0.18 0.12 0.09 0.07 0.06 0.05 0.04
5.0 19.63 043 0.22 0.14 011 0.09 0.07 0.06 0.05
5.5 23.75 0.53 0.26 0.18 0.13 0.11 0.09 0.08 0.07
6.0 28.26 0.63 0.31 0.21 0.16 013 0.10 0.09 0.08
6.5 33.17 0.73 0.37 0.24 0.18 0.15 0.12 0.10 0.09
7.0 38.47 0.85 0.43 0.28 0.21 0.17 0.14 012 011
7.5 44.16 0.98 0.49 0.33 0.24 0.20 0.16 0.14 012
8.0 50.24 111 0.56 0.37 0.28 0.22 0.19 0.16 0.14
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7. Design Guide for Power Supply

7.1 Not Recommended Power Line Design
(Not split power line)

VDD

M J

Digital Circuit
(LED, LCD, Mi-com)

%GND

Main Board Key & Display Board

VIN

Touch Sensor

| ay é)

# All the noise that is generated by AC loads can be loaded on V, line

# In case of too long power cable used as connection line between 6 Ma B o a radddd K e&y Display B 0 a r a kg,
inductance might be appeared on power cable and this inductance can be source of power ripple

# 0n 0 K &isplay B o a madtliional power line ripple can be caused by digital circuit
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7. Design Guide for Power Supply

7.2 Recommended Power Line Design
(Split power line)

VIN Voo Vpp A

> Regulator p  Touch Sensor i
J7 GND A
GND

Digital Circuit
|l ay é) (LED, LCD, Mi-com) |
~ GNDB
I Eene Key & Display Board
7.3 Strongly Recommended Power Line Design
(Separated Vpp regulator)
VIN Vb Vop A I
Regulator A »  Touch Sensor %
GND A
GND A
Voo Voo_B , Digital Circuit
l ayée Regulator B (LED, LCD, Mi-com) |
= GND B
Main Board = GNDB

Key & Display Board
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