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WTC6208ASI 8 CHANNELS TOUCH SENSING BUTTON CHIP

SPECIFICATION(V1.8)

1 Product Introduction

1.1 Brief Introduction

WTC6208ASI is the Touch Sensing integrated cirdésigned to realize the human touch interface. dy m
substitute the mechanical key to achieve the openaterface with waterproof, dustproof, sealingparation, solid
and good-looking performances. One WTC6208ASI ganige 3-8 independent keys and the users canhese t
flexibly as per the actual requirements.

1.2 Technology

WTC6208ASI product applies 16-bit high-precision CQcapacitor digital converter) to identify the ¢bu
movement of human fingers via the capacitance asog the IC detecting sense element (capacitamsms.
The data outputted from CDC will be processed leylhilt-in RISC processor with highly efficient aneliable
algorithm, then BCD code output from the ports 8/ TC6208ASI to indicate the key status .

The internal block diagram of WTC6208ASI is shoverbalow:
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1: internal figure 1:block diagram of WTC6208ASI

1.3 Sensibility Adjustment
The sensibility of all channels may be adjuste@ihy capacitor Csel.
1.4 Csel Value and Pannel Thickness

By adjusting the capacitance value of Csel and #nea of sense element properly,
WTC6208ASI can apply to the insulation panels vdifierent thickness spanning from 0 to
20mm.

1.5 The Package Of WTC6208ASI

The WTC6208ASI is packaged with the standard MERSOP (150mil).

2 Features and Parameters

2.1 Key Features

2.1.1 Simple application circuit and fewer external Compments

WTC6208ASI is built in dedicated metrical circusilf-calibration circuit and RISC processor,
designed by Wincom Technology independently, watlidr external components.

2.1.2  High Stability

Production commissioning-free and excellent lorrgateperation stability

It's unnecessary to calibrate the system aftes#resibility is determined after the capacitor Csel
value is pre-set. The system can automatically coree the disturbances caused by the
electrostatic discharge, electromagnetic interfeeentemperature variation, humidity and

i
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pollutants piled on the surface, so as to providend precision and operation consistency in
various environments. It may be transported famag ldistance and used in various conditions.
The unique compensation algorithm and high-intgnaitti-interference design can ensure the
product free from accidental operation in caseoglterm operation.

2.1.3 Compact Keyboard with small Space

The users can use the compact keyboard with spades
The adjacent key suppression function can prevenatcidental operation of adjacent keys. The
users can use the compact keyboard with fewer sgapace less than 2mm).

2.1.4 Excellent Waterproof

It's designed with special waterproof feature. TR&TC6208ASI can not only resist splash and
water overflow, but also can be used normally alfteing flooded, different with the general
products of other company sold on the market etgme those may be operated accidently upon
water splash and overflow and operate slowly afigierlogging, or may be operated accidently
after being pressed by fingers.

2.1.5 Excellent Anti-electromagentic Interference

It may be used for the home appliance and prodippitied in general application conditions. The
products can be good anti- RF signal interferererépnance even use the one layer PCBs, it can
resist the interference of most RF interferencecmupon the IC, including GSM cell phones.
Upon application for military purpose and other @gkcase, it's recommended to use the two
layers PCBs and design it as per the layout reopging offered by this datasheet.

2.1.6 Unigue Wire Length Self-adjustable Technology

The identical products sold on the market at presea involved with the problems of great
discrepancy of induction sensibility as the conioecline from the sense element to IC pin varies.
While the line length self-adjustable feature inmmd by us may automatically correct the
discrepancy. The users can obtain the almost densisensibility of all keys on the whole sense
panel, without bothering with complicated adjustinen
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2.1.7 Satisfying the requirements of industrial applicatbn

The product can provide more reliable performanocese expansive application scope for the
users.

2.2 Parameters

2.2.1 Operating Voltage

Single power 3.3<Vcc<5.5V
2.2.2 Level Of Output

GND<Vout<Vcc
2.2.3 Panel (Insulated Media) Thickness
0-20mm
2.2.4 Effective Response Time Of Touch
: less than 150ms

2.2.5 Operating Temperature
-40°C-+85°C
2.2.6 Storage Temperature

-50°C-+125C

e, 90
éﬁs
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3 Min Applications

The product applies to various kitchen applianoes]ia players, air conditioners, sanitary electric
appliances, lighting switches, security, instrumantl meters, game pads, mobile phones, sport
machines , educational machines, etc.

4 Pin Assignment

; SRS SR %
3 aArd AT 1

P R DATAZ T
= SATE DATAL 1
; AT Voo BT
= SAT ROGC BT
2 CREL DATAND g

G OUT_FLAG

Figure 2 Figure of WTCG6208ASI Pin assignment

Table 1: WTC6208ASI Pin Assignment

Pin Pin Name Usage Function Description
Number
1 SW5 I Button(Sense Element)5 input
2 SwW4 I Button(Sense Element)4 input
3 SW3 I Button(Sense Element)3 input
4 SW2 I Button(Sense Element)2 input
5 Swi I Button(Sense Element)1 input
6 SWo I Button(Sense Element)0 input
7 CSEL I Sensibility Setting Capacitor Port
8 GND I Power GND
9

OUT FLAG | O L . .
- Button Status Indication , effective touch is "0” , no

- &
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A
"
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effective touch is “1”
10 DATAO 0] BCD Code DATAO OUTPUT
11 ROSC I 10K pull-up resistor
12 VCC I Power input
13 DATA1l @] BCD Code DATA1 output
14 DATA2 @) BCD Code DATAZ2 output
15 SW7 I Button(Sense Element)6 input
16 SW6 I Button(Sense Element)6 input

5 Output Output Indication

5.1 Thetiming sequence chart

When WTC6208ASI judges that any button( sense el&shés touched, it will output a low level signal
within 100 ms fronDUT_ FLAG pin and the BCD code of touched button will be oufpain
DATAOQO,DATA1,DATAZ2 in the same time, HOST MCU caractthe BCD code of touched button wi@dT _
FLAG signal is low.

Note: OUT_FLAG serves as flag of any key is touchmestead of indicating the time of key is touch€de
signal of OUT_FLAG and the BCD code of touched &l be retained till the finger leaves it, we cpst
read the BCD code while the OUT_FLAG signal is Idwe reading program shall be query mode.

The timing sequence chart of WTC6208ASI show dmwe

OUT FLAG

e U

keyn

The initializing level of output is high

keyl

N/

keyy

N/

DATAZ
DATAL

0

1

7

DATAD
BCD

Figure 3: The timing sequence chart of WTC6208ASI
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5.2 The truth table of WTC6208ASI
utput OUT_FLAG BCD code

Inpu DATAO DATA1 DATA2
Initial H H H H

SWO0 | Touch L L L L
Leave H

SW1| Touch L H L L
Leave H

SW2| Touch L L H L
Leave H

SW3| Touch L H H L
Leave H

SW4 | Touch L L L H
Leave H

SW5| Touch L H L H
Leave H

SW6 | Touch L L H H
Leave H

SW7 | Touch L H H H
Leave H

|

6 Typical Application Circuit

6.1 The Application Circuit

The application schematic of WTC6208ASI is very @ien with only several resistance and capacita@ects p
The key components are Csel and 1K resistor group.
The application circuit of WTC6208ASI operatingriarmal mechanical button mode is shown as below

e, 90
éﬁf@

ot Lt
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KEYT
1E*S 5%
16 1
15 — 2
| 1 — 3 1 SwIs W6 16
13 s 3 15
| 12 — O b i 14 Vo
. — " i) DATAS =
— Sw2 DATA]
| 10 S 1 T
5 — - sw1 oo 1 1
— = SWI0 ROSC T
./ 5 CSEL DATAD [— B 10K
BT GHD OTT_FLAG o2
CSEL

104

Figure 4: Application Circuit of WTC6208ASI

RP1 and RP2 are the matching resistors, please soa&do put them closer to IC.
CSEL are the 10% dacron capacitor 0.0047UF- 0.022UF0% X7R capacitor 0.0047UF- 0.022UF

6.2 The Requirement Of External components

Csel is sensibility adjusting capacitor, It's remugi to use the terylene capaci®¥R material surface mount
capacitoror NPO material surface mountcapacitor with the precision of 10% or above forECS1K resistor
groups are for impedance matching of each caposehannel. 1K resistance group may provide thé dres most
stable measurement effect for WTC6208ASI. Noteagdemake sure to put CSEL and matching resistsecko
IC as much as possible when PCB layout.

7 Sensibility Setting

With the sensibility setting of WTC6208ASI, the ts&an use the spacer media with various thickseise
reliable and flexible touch functions.
The sensibility setting of WTC6208ASI is donedayecting CSEL value.

7.1 Select A Suitable Csel

Firstly, the users shall select the suitable capacisel pursuant to their actual application. Tieker is the spacer
media and the bigger is the capacity of Csel, thbdr is the sensibility. Generally it's recommeddo select the
suitable capacitors between 0.0047UF and 0.022téim fdown to up. It's recommended to apply terylene
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capacitor with the precision of 5% with small temgiare coefficient for Csel, or the terylene capmacwith the
precision of 10%. If surface mounted capacitorsumed, please select X7R material surface mourgctiap or
NPO material surface mount capacitor with the isres of 10% or above for CSEL.

7.2 The area of sense element

Increasing the area of sense element may helppwira the penetrating ability of touch sense.

8 Power Supply

WTC6208ASI is used to measure the tiny change padtance, requiring small ripples and noise of @ow
supply, free from the external strong disturbanteawer supply penetration, especially when it'plagd to
induction cooker and microwave furnace, the exlemgerference and abrupt change of voltage shddd
effectively separated. So the power supply is meguiwith higher stability. It's recommended to apphe
stabilized pressure line composed of 78L05 as stmmiow.

EEVT
1E*S 5%
16 1
13 — 2
I =l P sws |10
| 12 — E Wi S 14 Vo
I — " 5V DATAZ E
— 59T DATAL
| 10 7 5 1
5 — - 591 Vo o 1
— = S0 ROSC T
./ - CSEL DATAD . r1 10K
BET0 GHD OUT_FLAG ca
104
C5SEL
WTCHEZ208A5T
PLUGS0CKEET
P11 75105 WO

11 1MH

-

Ui +5W 4 T
* 3
+Hr Ch

.1
£
4+ 4
— 104
Pl 104 100TIF/L6

> .

GHD

o $TUF/L6V
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Figure 7: The Simple Operation Circuit With Voltalgegulator

8.1 Voltage Regulator

When PCB LAYOUT, the components of 78L05 power paek must be put close to VCC pins of
WTC6208ASI.

8.2 The Place Of Regulator And External Components

78L05, peripheral components and WTC104BLSI mustdieon the same llectively, toidvo
much noise caused by the extra long power suppdy li &\
8.3 Grounding
The common grounds of components sh in the afiguee must be separately connected into an
independent group and then connect a separate ommen ground of whole unit. (The astrat-point

grounding shall be applied.) ,

8.4 The Value Of C2

C2 capacity would impact the
in circles are the recomm

time aftevgr fail, higher capacity requires longer reseeti The values
useradjast the values as per the different applioghiarposes.

When ied in the environment vkih noise, just avoid to stack the main board wigh
voltage (22 rrent and high frequencgrapon and the touch circuit boards. When it'sitable, just
put them far the components with hightage and large current or add shielding devicehenntain
board.

8.6 Power Filter

Upon PCB typesetting, it's recommended to resamdedtive L1(1MH) bonding pad, which may be not resedh
some special applications. Input the power supply8h05, pay attention to the ripples and make sheswave
hollow of ripples not lower than DC 8V.

12
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8.7 Use +5V Power Of The Main System

If the power supply of touch panel is from mairsteyn, just add power filter circuit before the VOEC
WTC6208ASI. The requirements for PCB layout aresdme with those for the foregoing circuit.
The power filter Circuit show in the following figel

+ 57 WD
L1

1mH

+ oz + ca

o3
—_—c1 M TUF
COoMz 104 100UF
A GHD 104

Figure 8: Power Supply Filter Cirguit \

The power supplies of analog and digital sectidrgrouit shall epar connected with astosnection
method and the sequence of capacitors shall begeuaas p n in the schematic diagranslaatnot
be arranged randomly.

Note:

This circuit bears sound capacity re
connected to higher load. It's reco
chip set. The loads like relays and other
added to it.

9 Sense Ele Sensor) Used For WTC6208ASI

9.1 The Shape Of Sense Element

The sense element (cap. sensor)may be the dondaocany shapes, but it shall bear some planea.dt’s
recommended to use the round sheet metal or otmeluctors whose diameter is above 3fBmm. The sense

elements usually used include copper foil on P@BnNg, membrane circuit and ITO glass, etc...

13
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4

Figure 9: PCB Copper Foil Sense Elegent v
The sense elements may be solid or hollow rectan@andnem&\

9.2 The Area Of Sense Element

Make sure to keep the area of every sense en e much as possible to ensure the consiste
sensibility.

9.3 The Interface Must Be Gapléss
The air gap between the top su ense gteamenpanel back surface will cause the sensililitcrease

e
sharply ,so the interface betwegéh.them must beedinlosely ,make sure no gap between them .ThHacagr of
sense elements shall be clearanth the panel.

al

9.4 The Elastic io% Methods
Commonly
A To use'the sense elements with springs

B Tomake tic connection with cylindricahductive rubber
C  Affix the sense elements with imported highaigty double sticky tape onto the panel and thebtbosticky
tape shall be not too thick.
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Figure 10: Spring Sense Element

10 Treatment of Vacant Sensor Channel

It's required to use at least 3 touch keysor WTC6208AS] o ise, dules would not operate
normally. When applied in the occasions less than 8 keyse thie sensor input channels among
SWO0-SW7.The vacant input channels cannot be suspendegu e vacant input channels together

and then connect them with a piill high resistor connect

11 Packing and Outline Dimensio TC62085I
SIONS LIMETER
SYMBOLS

MIN NOM MAX

.35 1.60 1.75

0.10 — 0.25

— 1.45 —

B 0.33 — 0.51
C 0.19 — 0.25
D 9.80 — 10.00
E 3.80 — 4.00

NCOM
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— 1.27 —
5.80 — 6.20
0.40 — 1.27
0.00 — 8.00
di..
g 1 -
i ' —|o -
|
1 |[ _- — )
= — =N
i | — )
[y ! | — —
- |
2o | —] =
o |
;I | —] ]
= -

Figurel0 :

i
il
|

-

WTC6208ASI Outline Dimensions

&
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12 Annex & E
12.1 Appendix 1: Attentions of PCB Layout %

1: Use WTC series of touch chips. Upon Ma K measurement matching resistance gnodip
sensibility adjusting capacitors of Csel close@ak much as possible.
2: Upon PCB layout, please make sue t WStance from the touch chip to the senseegiershown

as below:

y

®
WH

Touch Chip

V Figure 13: Rational PCB Layout

Touch Chip
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Figure 14: Irrational PCB Layout

3: The connection line between the sense elematt@ch chip shall be as thin and short as possitie
recommended to apply 5 mil line width as much assjtibe if it's allowed by PCB technique.
4: The connection line between the sense elemeahtarch chip shall not span over the signal wiréhviigh

distance and high frequency.
5: No other signal wires shall be connected withBmm scope of the connection line between theeselesnent

and touch chip.

6: If the users apply the copper foil patternsfuen RCB directly as the touch sense e
layers PCBs. The connection line between the tahgh, sense element and i
sense element copper foil (BOTTOM). The sense aléstell be put closg.to the

7: The copper laid on the copper surface of seleseent shall be don%th id pa
the grids shall not exceed 40% of the total areaopper in gridg.vCopper shall be laid with morantl®.5mm
distance from the sense element and touch chiprificiple, i ppew c?the back of connectline
between the sense element and IC, just apply tterps i s shown in Figure 15, and tippeparea
shall not exceed 40% of the total area of copperiits.

ent, thaly ste the two

erns and tha afeopper in

X

L)

+ 40
R
*e e

LJ
¢

0;0'0'0'0

AWAAANAN
\J

\AJ

XX

PSS

2
h
*

lesadnt

S,

4
: (K7 ¢
7

v

o, 4

B r o
RN - P K
PUARASSEHNASE Sttt

Bottom of PCB

r shall be laid outside thg $@nse element on top of PCB
er shall not be laid underndélaghkey sense element at the bottom of PCB

rid co

Figure 1
Figure 17:

8: Copper to be laid on the back of sense elenwpyer (BOTTOM) shall apply the sold copper sheet. Bopper
shall be laid with more than 0.5mm distance fromdbnse element and touch chip. The back direpppsite to

the sense element shall be not be laid with copgr]arge-area copper foil and other signal wéresnot allowed
on the back directly opposite to the sense element.

9: Apply the connection method for the hole conioecbetween the connection line and sense elerhemirsin
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/D

Figure 17. Figure 18: Poor Connection

Figure 19: Sound Cortjection

Figure 20: Sound Wiring Method

10:
PCB LAYOUT Example:
The copper foil of sense element shall be paintél

n oil|so t copper is not exposed.
||

\

V Figure 22: Example

WINCOM
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12.2 Appendix 1: The Example Operating Program of 8051 and

WTCG6208ASI Interface

The function of example realized by this examplecpdure i
read the code of touched button of BCD bus of tosensing chip
with LED. Each LED would display the status of esponding

2\

VDD
)
(o)
=t
m
DATAD 1 39
Ll L S L]
Tarar 2 | B o] PO0 =g
DATAL 2 1oy 4 ol
TATAZ = 37
PAM 2 bz |—3
— 3 b3 —o
—— P14 T
Pls s
Ut FL‘g":’ Pl6 06 ii
P17 07
- %o HTL 20 3;
22 o mm a1
P 22
; 201 W6 E ﬁ I poz g;
U4 a2 L T
3 14 DATAY 3
P DATAS o F Tl 31 | =— P23 a7
T s DaTAl (— 2 DAL Eanm L
=—| 5wl Ve " 2t
7| 3 EOSC 05 aTan 1w |2
1 CoEL DaTAD — e ¥
BHD OUT FLAG . "
RESET R (7
v | = T
2L A ALET
WITCE208 45T 6 o hventell I

2051

-IHL GHD

The Example Operating Program of 8051 and WTC6208A3nterface
#include <reg51.h>
#define uchar unsigned char




A
-4

A Professional Touch Sensing Chip Supplier

http://www.wincomtech.com

WTC6208ASI
#define uint unsigned int
1l WTC6208ASI interface
#define DaPort P1
shit Out_Flag = P176;
shit OUT_DA2 P172;
shit OUT_DA1 P17,
shit OUT_DAO P170;
Il LED display interface
shit LED7 = PONT;
shit LED6 = P0"6;
shit LED5 = PON5;
shit LED4 = POM;
shit LED3 = PO"3;
shit LED2 = PO"2;
shit LED1 = POM;
shit LEDO = PO"O;
1
void delay_loop(uchar i);
void led_on(uchar LedC
void
1
uchar /IWTC6208ASI output BCD code
uchar /Imiddle variable
1
1
1---
voidymain(voi
{
while(1)
{

DaPort = Oxff;

if(~Out_Flag)

{ /fthe indicating LED on when the button is touched

GetKey = DaPort;
GetKey &= 0x07,
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led_on(GetKey);
}
else
{ /l the indicating LED off after finger left the button
led_off(GetKey);
}
}
}
1l
void delay_loop(uchar i)
{
while(i)
{
i}
}
}
1 -

voidled_on(uchar LedControler)

{

switch(LedControler)

{

0; break;
= 0; break;
ED6 =0; break;
LED7 =0; break;

1
void led_off(uchar LedControler)

{

switch(LedControler)

{
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case 0: LEDO =1; break;
case 1. LED1 =1, break;
case 2. LED2 =1, break;
case 3: LED3 =1, break;
case 4. LED4 =1, break;
case 5. LED5 =1; break;
case 6: LED6 =1, break;
case 7. LED7 =1, break;

} NS
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