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General Description
The TTP223 is a touch pad detector IC which offers 1 touch key. The

touching detection IC is designed for replacing traditional direct «
button key with diverse pad size. Low power consumption and wide *’
operating voltage are the contact key features for DC or AC Z
application. SSOP16

Features

1 Key Touch PAD Detector IC

Operating voltage 2.0V~5.5V
Operating current @VDD=3V, no load, SLRFTB=1

SOT23-6

At low power mode typical 1.5uA, maximum 3.0uA
At fast mode typical 3.5uA, maximum 7.0uA
@VDD=3V, no load, SLRFTB=0

At low power mode typical 2.0uA, maximum 4.0uA
At fast mode typical 6.5uA, maximum 13.0uA

The response time max about 60mS at fast mode, 220mS at low power mode @VDD=3V
Sensitivity can adjust by the capacitance(0~50pF) outside

Have two kinds of sampling length by pad option(SLRFTB pin)

Stable touching detection of human body for replacing traditional direct switch key
Provides Fast mode and Low Power mode selection by pad option(LPMB pin)

Provides direct mode. toggle mode by pad option(TOG pin)

Open drain mode by bonding option, OPDO pin is open drain output, Q pin is CMOS
output

All output modes can be selected active high or active low by pad option(AHLB pin)
Have the maximum on time 100sec by pad option(MOTB pin)

Have external power on reset pin(RST pin)

After power-on have about 0.5sec stable-time, during the time do not touch the key pad,
And the function is disabled

Auto calibration for life

And the re-calibration period is about 4.0sec, when key has not be touched
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Package Information

Order Information Making ID Package Type Eco Plan Packing Type Supplied As
TTP223 ;’)1;1}’(2}(2}3; SSOP16 RoHS & HF 4000 Units on Reel
50 Units on Tube
TTP223-BA6 23BXY SOT23-6 RoHS & HF 3000 Units on Reel
TTP223-CA6 23CXY SOT23-6 RoHS & HF 3000 Units on Reel
TTP223:Part NO. 23B:TTP223-BA6 23C:TTP223-CA6 SXXXX/XY:Lot NO.
Applications

® Wide consumer products
® Water proofed electric products

® Button key replacement

Pin Configuration
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Block Diagram
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Pin Description
Pin Name I/0 Description
Q (0] CMOS output pin
OPDO Open drain output pin
VSS P Negative power supply, ground
Low power mode selection,
LPMB I-PH 1— Fast mode; 0— Low power mode
TOG LPL Output type option pin,
1—Toggle mode; 0— Direct mode
VDD p Positive power supply
Output active high or low selection,
AHLB I-PL 1— Active low; 0— Active high
RST I-PL External power on reset pin
Selecting the sampling length,
SLRFTB I-PH 1— About 1.6msec; 0— About 3.2msec
Maximum on time 100sec selection
MOTB I-PH 1— Disable; 0— Enable
I 1/0 Input sensor port
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Absolute Maximum Ratings (Ta=25°C) *

Characteristic Symbol Conditions Value Unit
Operating temperature Tor -20~+70 °C
Storage temperature TsTtg -50~+125 °C
Power supply voltage VDD Ta=25°C VSS-0.3~VSS+5.5 \4
Input voltage VIN | Ta=25°C VSS-0.3~VSS+0.3 \4
HBM ESD =4 kV

* VSS symbolizes for system ground.

DC/AC Electrical Characteristics

(unless otherwise specified: Ta = 25°C)

Characteristic Symbol Conditions Min. | Typ. | Max. | Unit
Operating voltage VDD 2.0 3 5.5 v
. Frast 512
System oscillator VDD=3V kHz
Frow 16
Sensor oscillator FseEN VDD=3V no load 1 MHz
VDD=3V SLRFTB=1 1.5 | 3.0
At low power
mode and output | SLRFTB=0 2.0 | 4.0
. no load
Operating current Topr LA
P s VDD=3V SLRFTB=1 3.5 | 7.0
At fast mode
and output no | SLRFTB=0 6.5 13
load
Input ports ViL Input Low voltage 0 0.2 | VDD
Input ports VIH Input High voltage 0.8 1.0 | VDD
Output port sink B _
current ToL VDD=3V, VoL=0.6V 8 mA
Output port source B B
current Ion VDD=3V, Vou=2.4V -4 mA
Output response e VDD=3V, At fast mode 60 S
time VDD=3V, At low power mode 220
Input pin pull-high VDD=3V,
resistor Ren (LPMB,MOTB,SLRFTB) 33 kohm
i - VDD=3V, (TOG,AHLB 28
Inp'ut pin pull-low RpL ( ) Kohm
resistor VDD=3V, (RST) 200
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APPLICATION SUMMARY

1. Sensitivity adjustment

The total loading of electrode size and capacitance of connecting line on PCB can affect the
sensitivity. So the sensitivity adjustment must according to the practical application on PCB.
The TTP223 offers some methods for adjusting the sensitivity outside.

1-1 by the electrode size

Under other conditions are fixed. Using a larger electrode size can increase sensitivity.
Otherwise it can decrease sensitivity. But the electrode size must use in the effective scope.
1-2 by the panel thickness

Under other conditions are fixed. Using a thinner panel can increase sensitivity. Otherwise it

can decrease sensitivity. But the panel thickness must be below the maximum value.

1-3 by the value of Cs (please see the down figure)
Under other conditions are fixed. When do not use the Cs to VSS, the sensitivity is most
sensitive. When adding the values of Cs will reduce sensitivity in the useful range
(0=Cs=50pF).

VDD

ELECTRODE VDb o

OPDO
TOG
AHLB
“T

LPMB
MOTB
SLRFTB
vss RST

L

LILALL 48

2. Output mode

The TTP223 has direct mode active high or low by AHLB pad option. And has toggle mode
by TOG pad option. Another has open drain mode by bonding option. Pad Q is digital output,
pad OPDO is open drain output.
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TOG | AHLB Pad Q option features Pad OPDO option features
0 0 Direct mode, Direct mode,
CMOS active high output Open drain active high output
0 1 Direct mode, Direct mode,
CMOS active low output Open drain active low output
1 0 Toggle mode, Toggle mode,
Power on state=0 Power on state high-Z, Active high
1 1 Toggle mode, Toggle mode,
Power on state=1 Power on state high-Z, Active low

3. Maximum key on duration time (By MOTB pad option)

If some objects cover in the sense pad, and causing the change quantity enough to be detected.
To prevent this, the TTP223 sets a timer to monitor the detection. The timer is the maximum
on duration time. It is set about 100sec at 3V. When the detection is over the timer, the
system will return to the power-on initial state, and the output becomes inactive until the

next detection.

MOTB Option features
1 Infinite(Disable maximum on time)
0 Maximum on time 100sec

4. Fast and Low power mode selection (By LPMB pad option)

The TTP223 has Fast mode and Low Power mode to be selected. It depends on the state of
LPMB pad. When the LPMB pin is opened or connected to VDD, the TTP223 runs in Fast
mode. When the LPMB pin is connected to VSS, the TTP223 runs in Low Power mode.

In the Fast mode response time is faster, but the current consumption will be increased. In
the Low Power mode it will be saving power, but will be slowing response time for first
touch. When it awaked in fast mode, the response time is the same the fast mode. In this
mode when detecting key touch, it will switch to Fast mode. Until the key touch is released
and will keep a time about 12sec.

Then it returns to Low Power mode.

The states and timing of two modes please see below figure.
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5. Sampling length selection (By SLRFTB pad option)

The TTP223 has two kinds of sampling length to be selected. It depends on the state of
SLRFTB pad. When the SLRFTB pin is opened or connected to VDD, the sampling length is
aboutl.6msec.

When the SLRFTB pin is connected to VSS, the sampling length is about 3.2msec.

When selecting 3.2msec sampling length the sensitivity will be better, but the current

consumption will be increased. Recommend to use 1.6msec sampling length.

SLRFTB Option features
1 Sampling length = 1.6msec
0 Sampling length = 3.2msec

6. Option pin

For power saving concern and package bonding option consideration, all the feature option

pins with latch type design and initial states are 0 or 1 as power on. If those pins are forced
to VDD or VSS, the states will be changed to 1 or 0 without any current leakage to conflict

the power saving issue.
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APPLICATION CIRCUIT
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NOTE: 1. On PCB, the length of lines from touch pad to IC pin shorter is better.

And the lines do not parallel and cross with other lines.

2. The power supply must be stable. If the supply voltage drift or shift quickly, maybe
causing sensitivity anomalies or false detections.

3. The material of panel covering on the PCB can not include the metal or the electric
element. The paints on the surfaces are the same.

4. The capacitance Cs can be used to adjust the sensitivity. The value of Cs use smaller, then
the sensitivity will be better. The sensitivity adjustment must according to the practical

application on PCB. The range of Cs value is 0~50pF.
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QOutline Dimensions

SSOP16 Unit:mm

— 1 — 23] I
O ‘
Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min Max Min Max
D 4.800 5.000 0.188 0.196
E 3.800 4.000 0.149 0.157
b 0.230 0.310 0.009 0.012
c 0.200 0.240 0.007 0.010
El 5.800 6.200 0.228 0.244
A 1.750 0.069
A2 1.300 1.500 0.051 0.059
Al 0.100 0.225 0.003 0.009
e 0.635 (BSC) 0.025(BSC)
L 0.750 | 1.050 0.019 | 0.031
H 0.25(TYP) 0.01(T YP)
0 0° | g° 0° | 8°

=
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SOT23-6 Unit:mm

-+ — + - = = 3
o
D
Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min Max Min Max
A 1.050 1.250 0.041 0.049
Al 0.000 0.130 0.000 0.005
A2 1.050 1.150 0.041 0.045
b 0.300 0.500 0.012 0.020
c 0.100 0.200 0.004 0.008
D 2.820 3.020 0.111 0.119
E 1.500 1.700 0.059 0.067
El 2.650 2.950 0.104 0.116
e 0.95 (BSC) 0.037(BSC)
el 1.90 (BSC) 0.075(BSC)
L 0.300 0.600 0.012 0.024
0 0° 8° 0° 8°
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% XLV reserves the right to modify any products or specifications described in
this document at any time without prior notice. Customers must confirm that the
specification documentation obtained 1is the latest version and verify the

completeness and accuracy of all information before placing orders.

* Any semiconductor product may fail or malfunction under specific conditions.
When using XLV products for system design and machine manufacturing,
customers must strictly comply with applicable safety standards and adopt all
necessary safeguards to mitigate potential failure risks, thereby preventing

personal injury or property damage.

% XLV will continuously pursue optimization of product performance and quality,

striving to provide customers with superior integrated circuit solutions.
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