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8 KEYS Capacitive Touch Key

Descriptions of Product

Provides 8 touch keys with one-to-one direct output. The open drain type of
output is suitable for the AD key. It has excellent performance in waterproof and
anti-interference!

Features of the Product

Operating Voltage: 3.1V - 5.5V

Operating current: 3mA@5V

8 touch control keys

Provides one-to-one direct output, with output in an open drain type when there is
no key pressed and at low voltage level when a key is pressed

Sensitivity is adjustable through adjustment of the external capacitor. Sensitivity
is higher with larger capacitance

Waterproof and immersion proof. Key function is still effective even with water
droplets covering the touch key panel

The built-in LDO enhances the anti-interference capability of the power supply

Product Applications

Various types of small and large appliances and entertainment products

Pin diagram of packaging

DO 1 20 | TP7
D1 2 19 | TP6
VSS 3 18 | TP5
D2 4 17 | TP4

D3 5 16 | CAPN

D4 6 15 | VREG
D5 7 14 | TP3
VDD 8 13 | TP2
D6 9 12 | TP1
D7 10 11 | TPO

20-TSSOP
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Pin Definition

Pin | Pin Name | Type Descriptions of Function
1 DO 0 Pin of TPO status direct output
2 D1 0 Pin of TP1 status direct output
3 VSS P Negative terminal of power supply
4 D2 0 Pin of TP2 status direct output
5 D3 0 Pin of TP3 status direct output
6 D4 0 Pin of TP4 status direct output
7 D5 0 Pin of TP5 status direct output
8 VDD P Positive terminal of power supply
9 D6 0 Pin of TP6 status direct output
10 D7 0 Pin of TP7 status direct output
Pin of touch key, connected in series with resistors of
11 TPO I 100-1000 ohms, to enable high resistance to interference
and electrostatics
Pin of touch key, connected in series with resistors of
12 TP1 I 100-1000 ohms, to enable high resistance to interference
and electrostatics
Pin of touch key, connected in series with resistors of
13 TP2 I 100-1000 ohms, to enable high resistance to interference
and electrostatics
Pin of touch key, connected in series with resistors of
14 TP3 I 100-1000 ohms, to enable high resistance to interference
and electrostatics
15 VREG P LDO power output, connected to 1uF filter capacitor
Capacitor used must be made of NPO material or X7R
material
16 CAPN | Range of use: 10,000pF-47,000pF, the larger the
capacitance the higher the sensitivity
Pin of touch key, connected in series with resistors of
17 TP4 I 100-1000 ohms, to enable high resistance to interference
and electrostatics
Pin of touch key, connected in series with resistors of
18 TP5 I 100-1000 ohms, to enable high resistance to interference
and electrostatics
Pin of touch key, connected in series with resistors of
19 TP6 I 100-1000 ohms, to enable high resistance to interference
and electrostatics
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Pin of touch key, connected in series with resistors of
20 TP7 I 100-1000 ohms, to enable high resistance to interference
and electrostatics

I: Input
0: Output
P: Power supply
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 AC/DC Characteristics
1 Absolutely max. Ratings
ITEM SYMBOL RATING UNIT
Operating Temperature Top -20- +70 °C
Storage Temperature Tsto -50- +125 °C
Supply Voltate VDD 5.5 V
Voltage to input terminal Vin Vss-0.3V to Vdd+0.3 V

2 D.C. Characteristics
(Condition: Ta=25+ 3 °C, RH = 65% , VDD = +5V, Vss=0V)

Symbol Condition: Min. | Typ.| Max. | Unit
ltem
Operating Voltage VDD 31 | 5 | 55 V
Operating Current loPr1 VDD=5V 3 mA
Input low voltage for Vi1 0 0.3vD| V
input and /O port D
Input low voltage for| Va1 0.7vD VDD | V
input and /O port D
Output port source loH1 Vor=0.9VDD, mA
current @5V
Output port sink loL1 Vo.=0.1VDD, mA
current @5V
3 A.C. Characteristics
Item Symb Condition: Min. | Typ. [Max.| Unit
ol
System clock | fsys: OSC @5V 4 MHz
Low Voltage Viur 20 |22 |24 V
Reset
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e OQutput Indicator

Provides 8 key capacitive touch keys, with one-to-one direct output and output is
an open drain type when there is no key is pressed and at low voltage level when
a key is pressed.

* Descriptions of Function

1

The state of the corresponding key output is within 100ms when the TTY6108
touch pad is pressed by a finger.

Output of the pressing of a single key is processed first. If TP1 has
acknowledged, other keys can only be acknowledged when TP1 is released.
Output of only one key can be sent out at the same time.

The idle-free function restores the system status if the effective output of
pressed key remains on for over 10 seconds.

Function of environmental adaption changes the reference value according to
the changes in ambient temperature and humidity to ensure normal key
operation.

Capable of identifying water and finger touch. Key function is still effective

even when immersed in water and with water droplets covering the touch pad.
However, if a "water column” is formed on the touch pad, it has the equivalent
effect of a finger touch and will cause output from key press acknowledgment.

The built-in LDO and the processing procedure for anti-power noise have very
good resistance to interference from power ripples.

Please ground all unused keys in TPO~TP7 to avoid false actions due to
overly sensitive responses.

Please ground all unused keys in DO~D7 to avoid leakage current if left
floating.
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e Notes of Caution

1. Relation of Cs capacitance and sensitivity:
The smaller the Cs capacitance, the lower the touch sensitivity
The larger the Cs capacitance, the higher the touch sensitivity

Capacitance of Cs ranges from 10,000pF (103) to 47,000pF (473)

A

Capacitor materials with small temperature coefficient and stable
capacitance are needed for measurement of Cs capacitance. As a result,
capacitors made of NPO or X7R are needed

2. In the power layout, one has to divide the design by circuit blocks, where the
touch IC has independent wiring connected to the positive terminal of the
power supply. If there is no independent wiring, connect the touch circuit first
before forming connections with other circuits. The same rule applies to the
ground part, where there is independent wiring connected to the ground of the
power supply. Namely, star grounding is used. Such method can avoid
interference by other circuits and significantly improve the stability of the touch
circuit.

3. One side PCB design. It is recommended to use a sensing spring as the touch
pad. It is best to use a spring with a cap and a larger cap enables better
sensitivity.

4. If the double side PCB design is used, the touch pad can be circular or square
by design. The common size is 12mm x 12mm. The IC wiring should be
arranged on the other side of the touch pad. Meanwhile, thinner wire should
be used and do not create excessively long wiring.

5. The PCB and the external cover must be sealed together securely. Otherwise,
the capacitor dielectric will change, which affects the capacitance
measurement and leads to instability. It is recommended to apply
nonconductive glue such as 3M HBM series acrylic between the cover and
PAD.

6. The overall stray capacitance must be minimized to increase the sensitivity.
The wiring area between the touch IC pins and touch pad is not grounded on
either the front or back. However, touch areas in the area outside to the sides
of PCB must be covered by ground wiring as fences to isolate the capacitive
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interference from the sides. Only capacitance changes on top of the touch

pad are accepted. The ground wire must be away from the touch area by at
least 2mm. The distance between touch pads also needs to be at least 2mm
to prevent parallel wiring of different pads from getting too close. This way the
stray capacitance between the touch PAD and ground can be minimized,
which helps improve the sensitivity of the product.

7. The principle of capacitive touch sensing works with treating the finger as the
conductor. When the finger approaches the touch pad, it will increase the
grounding paths and increase the stray capacitance. By checking the
changes of capacitance, one can determine whether there is any finger touch.
The change of the capacitance formed between the touch pad and finger is
inversely proportional to the thickness of the touch cover and is proportional to
the area of touch pad covered by the finger.

8. The cover material can also affect the sensitivity. Panels made of different
materials have different dielectric constants. For example, the dielectric
constant of glass is greater than that of organic glass (acrylic), which is
greater than plastic. Given the same thickness, the larger the dielectric
constant, the larger the capacitance formed between the finger and touch pad.
Larger changes of capacitance in the measurement means easier press key
acknowledgment and higher sensitivity.

9. When used as an AD KEY, please connect a C1/0.1uF capacitor to the intput
terminal of AD.

VDD R
R2Z R3Z R4S R5 R6S R7< R8Z R9 o
DO DI D2 D3 D4 D5 D6 D7 IO'mF

TTY6108
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e Diagram of Application Circuits

TTY6108
TPO OUTPUT 1 20 W TP7
-
TP1 OUTPUT 2 19 Lcmiﬁ/\/\/—é:l TP6
R7
-
VvSS 3 18 ﬂTPSClZ \/\/—eﬁ TP5
/7} R6
D2 el
TP2 OUTPUT 4 17 WT\/\/\/—D P4
R5
D3 CAPN 7+
TP3 OUTPUT 5 16 o )
D4 VREG Cl_& C2 (for sensitivity fine tuning)
TP4 OUTPUT 6 15 631 }1 = >
u
D5 TP3
vee TP5 OUTPUT 7 14 WD TP3
VDD el
L l LDO I 8 13 %i—V\/\/—é:l TP2
ca ﬁf + ce D6 P15 RS
; 104 1005% ; 104 TP6 OUTPUT 9 12 W TP1
u R2
D7 &
TP7 oUTPUT <D7——-10 11 PO % A~ ] TPO
Cc7 R1
-
psl. C7-C14=1-5P , for reducing sensitivity if needed; the larger the capacitance, the lower the sensitivity
2. When used for waterproof applications, maintain at least 20mm of spacing between TOUCH KEYs
3. R1-R8=100-1000Q
4. The larger the capacitance of CS(C1+C2), the better the sensitivity; the initial default values are
CS=333 » CS=103-473
5. When using the keys, follow the order of TP1, TP2, TP3, TP4, TP5, TP6, TP7, and TPO and ground
unused keys.
6. The process time for key pressing is 100ms
7. When a key is pressed and held for over 10 seconds, the IC will automatically resume its state.
8. Single key output, assuming that TP1 is acknowledged, other keys do not work until TP1 is released

* Relation of Cs external capacitor and acrylic thickness:

*  For a sensing spring with an iron cap and 12MM in diameter, the relation of
acrylic thickness and CS capacitor is described below:

Acrylic CS TPO TP1~TP5
thickness (mm) Sensitivity  [Sensitivity
setting setting

1 103 60 70

2 223 60 70

3 223 60 70

4 333 60 70

5 333 60 70

10 473 60 70

This table is for reference only and subject to changes caused by PAD size and
PCB layout.
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e Descriptions of Packaging
(20-TSSOP)

VARIATIONS (ALL DIMEMSIONS SHOWN 1M hiM)

SYMBOLS | MIN. NOM. MAX,
20 n_ & - - 1.20
fnnnnnnnnf ﬂ RESE=E
- a2 0.80 0.80 1.05
3 0.19 - 0.30
c 0.09 - 0.20
o 6.40 6.50 5.60
o w El 430 440 450
E 6.40 BSC
N 0.65 BSC
ej L1 1.00_REF
N 0.50 0.60 0.75
TTTTTTITTT m e
1 I o] B B [ o - 3
B b THERMALLY ENHANCED DIMENSIONS(SHOWN I W)
) E2 D1
Pl Sl T HOM.] Max. | MIN. | NOM ax
b 118X16E |2.60 [2.80[3.00[3.79 [ 399 [4.19
NOTES:
1.JEDEC OUTLINE :

STANDARD : MO—153 AC REV.F
THERMALLY ENHANCED : MO—133 ACT REV.F

2.DIMENSION ‘D' DOES NOT INCLUDE MOLD FLASH,
PROTRUSIONS OR GATE BURRS, MOLD FLASH, PROTRUSIONS
OR GATE BURRS SHALL NOT EXCEED 0.15 PER SIDE

3.0IMENSION 'E1" DOES NOT INCLUDE INTERLEAD FLA:

SH OR
D1 PROTRUSION. INTERLEAD FLASH OR PROTRUSION SHALL
NOT EXCEED 0.25 PER SIDE.

4.DIMENSION_ b DOES NOT INCLUDE DAMBAR PROTRUSION
L O ABLE DAMBAR PROTRUSION SHALL BE 0.08
CESS OF THE 'b’ DIMENSION AT MAX\HUM
MATERI»«L CONDITION DAl HE‘AR CANNOT BE LOCATED ON THE

- LOWER RADIUS OF THE FOOT. MIMIMUM SPACE BETWEEN
“’—l_f 5 FROTRUSION AND ADJACENT LEAD IS D.07 MM.

5.0IMENSIONS 'D" AND 'E1" TO BE DETERMINED AT DATUM
PLANE H .

E2

\ / - GAUGE PLANE

TTTTTTTTTT

THERMALLY ENHANCED WARIATIONS ONLY

Information of Purchasing

. TTY6108
Packaging Model Number: TTP252C-NTDA

L

History of Revisions

=

2013/11/22 - Original Version: Version: 1.00

2. 2014/05/15 - page 1, working current 3mA
page 6, AD terminal needs to connect with a 0.1uF capacitor when used
as AD KEY

3. 2014/05/26 - descriptions of packaging revision

4. 2014/05/27 - page 4, Please ground all unused keys in DO~D7 to avoid leakage current
if left floating

5. 2014/06/06 - page 2, Revisions of pins 9 and 10, with original D4 and D5 changed to D6
and D7

6. 2015/05/08 — Modify Operating Voltage: 3.1V - 5.5V
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