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GT301L DATASHEET

1. INTRODUCTION

The GT301L is one of GreenTouch3™ capacitive touch sensor
series. Especially the GT301L can do capacitance sensing under
GreenTouch3™ engine operation. GreenTouch3™ engine is an
environmental compensation circuit.

Thanks to GreenTouch3™ engine, the application will be more
robust and problem free against EMC, EMI, H/W variation, voltage
disturbance, temperature drift, humidity drift and so on.

The GT301L offers whole solutions for 1-ch touch key applications,
such as, normal mechanical switch replacements, liquid level sensor,
and so on. Simple and easy application circuit can be also obtained
by using GT301L because of its fundamental algorithms and pin
maps. The GT301L has not only digital touch decision procedure
that makes very reliable sensing determination but also smart
algorithms that make it possible to detect slow action touch (In case
of other touch sensor slow action touch is generally compensated).
The GT301L has single touch sensing input pin and reference input
pin to detect and determine capacitive touch, and single direct
output pin which has open drain structure and operates as active
low or toggle output function. Three connection types of CTRL pin
make it possible to select two sensitivity options and toggle output
function.

2. FEATURES

e 1 channel cap. Sensing input
e  Embedded GreenTouch3™ Engine
— Analog noise compensation circuit
—  Embedded digital noise filter
— Intelligent sensitivity calibration
—  Embedded CS, EFT enhancer core
e Direct interface mode
—  Open drain and active low function
e  Toggle output mode
— ltis possible by CTRL pin OPEN
e  Low power consumption
— NP - Standby mode: 65uA (@5.0V), 53uA (@3.0V)
—  LP - Standby mode: 27uA (@5.0V), 16uA (@3.0V)
e 1.8V to 5.5V single supply operation
e  Mini package type
- SOT23-6L
- DFN-6L, 2x2
e  RoHS compliant

3. BLOCK DIAGRAM

—O VDD

POWER-ON RESET

|
' .

SENSING OSC. SENSITIVITY
CONTROL CONTROL P CTRL
A\
RIN O—|
SENSING GreenTouch3™ OUTPUT
osc. ENGINE DRIVER [ OUT
SIN O—»

GND O—

4. APPLICATIONS

e Multi key application - Door lock, Remote controller and Etc.

e  Portable Electronics - Mobile phone, MP3, PMP, PDA,
Navigation, Digital Camera, Video Camera and Etc.

e  Multimedia Devices - TV, DVD player, Blue ray player, Digital
photo frame, Home theater system and Etc.

e Home Appliance - Refrigerator, Air cleaner, Air conditioner,
Washing machine, Micro wave oven and Etc.

e  PC, OA and Others - PC, LCD monitor Fax, Copy machine,
Lighting controls, Toys, Gaming devices and Etc.

5. ORDERING INFORMATION

Part No. Package
GT301L-ST SOT23-6L
GT301L-DN DFN-6L, 2x2

6. MARKING INFORMATION
GYYWW

. G: Device Code

e YY:Year Code (ex> 16:2016, 17:2017)
e WW: Week Code

CHIP
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GT301L DATASHEET

7. PIN DESCRIPTION

This section describes the pin names and pin functions of GT301L. Pinout configuration also illustrated as

below. The GT301L device is available in the following packages.

7.1 SOT23-6L PACKAGE

7.1.1 PACKAGE INFORMATION

sn [1]| @ 6 | CTRL
@
<
G\D [ 2 g 5 | vbD
RIN | 3 = 4 | out
(TOP view)
7.1.2 PIN CONFIGURATION
No. Name Type Description
1 SIN Al Touch sensing input
2 GND GND | Ground connection
3 RIN Al Capacitance reference input
4 ouT DO Direct Output for Touch Detection (Open Drain)
5 | vDD PWR | Supply Voltage
CTRL Option Selection Input
- Connection to VDD : Low Power, Level Output, Sensitivity=12h
6 | CTRL DI .
- OPEN : Normal, Toggle Output, Sensitivity=0Ch
- Connection to GND : Normal, Level Output, Sensitivity=0Ch

NOTE: DI Digital Input, DO: Digital Output, DIO: Digital Input and Output, AL: Analog Input, AO: Analog Output, PWR:
POWER
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7.2 DFN-6L PACKAGE

7.2.1 PACKAGE INFORMATION

I [ |
RIN| 1 2 6 |ouT
GND| 2 | g | 5 |vop
SIN| 3 | = | 4 |CTRL
(TOP view)
7.2.2 PIN CONFIGURATION
No. Name Type Description
1 RIN Al Capacitance reference input
2 GND GND | Ground connection
3 SIN Al Touch sensing input
CTRL Option Selection Input
- Connection to VDD : Low Power, Level Output, Sensitivity=12h
4 | CTRL DI o
- OPEN : Normal, Toggle Output, Sensitivity=0Ch
- Connection to GND : Normal, Level Output, Sensitivity=0Ch
5 VDD PWR | Supply Voltage
6 ouTt DO Direct Output for Touch Detection (Open Drain)

NOTE: DI Digital Input, DO: Digital Output, DIO: Digital Input and Output, Al: Analog Input, AO: Analog Output, PWR:

POWER

CHIP
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GT301L DATASHEET

8. FUNCTION DESCRIPTION

8.1 INTERNAL RESET

The GT301L has internal power reset functions. The internal reset operation is used for initial power reset.

The internal power reset sequence is represented as below.

:
Vop rsT i

i

'
t1

Internal Reset Pulse

The internal Vg oy Voltage starts to rise when VDD come up to Vpp gt level. The internal reset pulse is

maintained as low between t1 and t2. During this low pulse period, the internal power reset operation is

finished. Every time when VDD drops under Vpp ger internal reset block makes Vg 4y signal low and then

internal reset pulse drops to low. By above internal reset operation sequence GT301L gets more certain and

more correct power reset function than any others.

CHIP
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GT301L DATASHEET

8.2 IMPLEMENTATION FOR TOUCH SENSING (SIN, RIN)

SIN input and RIN input are used for touch detection by capacitance variation sensing. The SIN input which is
for direct touch sensing input is connected to touch sensing pad and catches capacitance variation caused by
touching or approaching. The other RIN input which is for the reference capacitance measuring is connected
only to a capacitor to compensate capacitance difference between SIN input and RIN input. The GT301L
compares capacitance of SIN input and that of RIN input and makes touch detection output when
capacitance of SIN input increases. So, for correct capacitance comparing both SIN input and RIN input, initial
and steady state capacitance of both SIN input and RIN input is recommended approximately equal.
Whenever SIN input has bigger capacitance than RIN input, the GT301L can make output signal of touch
detection and output drive TR is activated to make OUT pin level "low". However in opposite case, in other
words, when SIN input has much smaller capacitance than RIN input the GT301L cannot detect initial touch

(Touch which is carried out from before power reset).

The GT301L also has various another intelligent sensing properties to detect correct touch free from error or
sensitivity caused by various environmental noise effects. These advanced sensing methods will help faultless
touch key systems under the worst conditions. Two sensitivity options of the GT301L are available and Cgy
capacitor is useful to adjust fine sensitivity reduction tuning, there will be no difficulty to satisfy systems
require sensitivity. The internal intelligent sensitivity adjustment algorithm removes sensitivity rolling caused
by system noise, circuit deviation, and circumstantial drift. The GT301L has a special noise elimination filter for
more powerful noise rejection and it will be very helpful for proper touch operation even if the system

environment becomes very deteriorative.

Implementation circuit for SIN input and RIN pin input is shown in figure below. The GT301L SIN input has an
internal series resistor for ESD protection. Additional external series resistors are profitable for prevention of
abnormal actions caused by radiation noise or electrical surge pulse. In any case, if the additional external
series resistor (Rgx gjn) of SIN input is required then it should be less than 1kQ and the location of resister is
recommended as closer to the SIN pins. Less 50pF capacitor can be used as Cgy, Cgyy capacitor. Different

form Cgn Both Rey g @nd Cg)y are not obligatory components.

The SIN input routing line for touch detection is desirable to be routed as short as possible and the width of
routing path should be as narrow as possible and should be formed by bottom metal, in other words, an
opposite metal of a touch PAD. The additional extension line pattern of RIN input on application PCB can help
prevention of abnormal actions caused by radiation noise, but excessive long RIN input line can be a reason
for failure of touch detect. The SIN input and RIN input lines for touch detection are desirable to be routed as

far as possible from impedance varying path such as LED drive current path.

CHIP 9/21
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Implementation circuit for SIN pins and RIN pin is shown in the following figure.

Touch PAD
For SIN

REXﬁSIN
1
SIN | MI
c:SIN
I Can SIN pins used as touch sensing input pin

It is possible to control initial capacitance difference between SIN input and RIN input by using Cgy capacitor
according to Cg. For correct touch detection, initial and steady state capacitance of both SIN input and RIN
input is recommended to be approximately equal. The procedure to reduce capacitance difference is
expressed as below chart. Firstly, Cg,\ capacitor must be determined considering proper sensitivity and then
Crin Capacitor value can be selected. If a too small Cgy capacitor is used, the GT301L output has touch
detection and output drive TR is activated to make OUT pin level “low". However in opposite case, in other

words, when too big Cgy capacitor is used the GT301L cannot detect initial touch.

L
= =
-
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8.3 OUTPUT INTERFACE (OUT)
The GT301L has OUT pin for direct output interface. The OUT pin has open drain NMOS structure and it
needs pull-up resistors. Maximum output sink current of OUT pin is 8mA and a couple of kQ can be used for

these pull-up resistors (Ry7)- The implementation for OUT pin is shown in below figures.

The implementation for OUT pin is shown in the following figure.

VDD

ROUT

our || [

Toggle output mode is useful at lighting system on/off key switch application. For instance first touch can
make light on output signal via OUT pin of the GT301L and this output signal maintains same light on states

until next touch occurs.

The OUT waveform for each of output mode is shown in the following figure.

Toggle mode
o % b % b
Level mode

CHIP 11721
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8.4 CTRL OPTION SELECTION (CTRL)

In the GT301L, three options are available by CTRL pin connection. Each option and its connections are shown
in the table and figures below. This CTRL pulse signal starts at internal power reset time and finishes after a
few operation period and options setting. For more detail sensitivity adjustment, CSIN capacitors should be

used.

Each options and respective connection are shown in the following table.

. Low Power (LP) Output ) .
CTRL Option Idle Time Sensitivity
Mode Mode
VDD Enable Level 230ms 12h
LP (Low Power) (@5.0V)
150ms
CTRL
(@3.0V)
Option 1
(Connect to VDD)
Disable Toggle 35ms 0Ch
NP (Normal Power) (@5.0V)
cre | —— 24ms
OPEN (@3.0V)
Option 2
(OPEN)
Disable Level 35ms 0Ch
NP (Normal Power) (@5.0V)
CTRL 24ms
(@3.0V)
GND
Option 3
(Connect to GND)

CHIP 12/21
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9. ELECTRICAL CHARACTERISTICS

9.1 ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Conditions Min Typ. Max Units
Maximum supply voltage Vbb Mmax -0.3 6.0 \
Supply voltage range(l) Vbp RNG -0.3 6.0 %
Voltage on any input pin VIN MAX -0.3 Voo \Y

- +0.3

Maximum current into any pin Imio -100 100 mA

Power dissipation Pmax - 800 mwW
Storage temperature Tstc -65 150 °C
Operating humidity Hop 8 hours 5 95 %
Operating temperature Topr -40 85 °C
Junction temperature T, -40 125 °C

NOTE: (1) This is the real valid power supply voltage range considering allowable supply tolerance. It cannot be used as
target supply voltage range which is separately presented at below ELECTRICAL CHRACTERISTICS.

L
= =
-
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9.2 I/0 ELECTRICAL CHARACTERISTICS

This section includes information about power supply requirements and 1/O pin characteristics.

(TA = -25 to 85°C, Vpp = 1.8V to 5.5V)

Parameter Symbol Conditions Min. Typ. Max. Unit
Target supply voltage Vob 1.8 3.0/50 55 \
Current consumption Ibp1 NP - Standby mode - 65 - uA

(VDD = 5.0V)
NP - Standby mode - 53 - uA
(VDD = 3.0V)
Ibp2 LP - Standby mode - 27 - uA
(VDD = 5.0V)
LP - Standby mode - 16 - uA
(VDD = 3.0V)
Input high voltage Vi4 All input pins 0.7vDD - VDD \Y
+0.3
Input low voltage Vi All input pins -0.3 - 0.3vDD \
Output low voltage VoL All output pins - - 0.4 \
(Io = 8mA,
VDD = 5.0V)
Output sink current® Isink All output pins® - - 8 mA
(Active low)
Output high leakage current I on - - 1 uA

NOTE:
(1) Test condition: VDD = 5.0V, TA = 25°C and normal operation mode under default control register value. (Unless
otherwise noted)

(2) The OUT pin can be selected as open-drain NMOS structure (Active Low).

CHIP 14721
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9.3 RESET CHARACTERISTICS

(TA = -25 to 85°C, Vpp = 1.8V to 5.5V)

Parameter Symbol Conditions Min. Typ. Max. Unit
POR(®) Time tror - - 600 usec
NOTE: (1) POR = Internal power-on reset
9.4 SENSING INPUT CHARACTERISTICS
(TA = -25 to 85°C, Vpp = 1.8V to 5.5V)
Parameter Symbol Conditions Min. Typ. Max. Unit
Minimum detectable input ACs min 0.1 - - pF
capacitance variant
Maximum input Cext_MAX - - 100 pF
external capacitance
Sense OSC internal RINT - 140 - Q
series resistor
external series resistor RexT SIN - 200 1,000 Q
9.5 SYSTEM CHARACTERISTICS
(TA = -25 to 85°C, Vpp = 1.8V to 5.5V)
Parameter Symbol Conditions Min. Typ. Max. Unit
Time for stable Touch top 100 - - msec
Operating after Reset
CHIP 15/ 21
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9.6 ESD CHRARACTERISTICS

Qualification tests are performed to ensure that these devices can withstand exposure to reasonable levels of
static without suffering any permanent damage. During the device qualification, ESD stresses were performed
for the Human Body Model (HBM), the Machine Model (MM) and the Charge Device Model (CDM).

Rating Symbol Value Unit
Human body model (HBM) VieMm +8000 \%
Machine model (MM) Vum +500 V
Charge device model (CDM) Veowm +2000 \%

9.7 LATCH-UP CHRARACTERISTICS

(TA = 85°C)

Rating Symbol Value Unit

Latch-up current I ATCH +200 mA

16/ 21
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10. APPLICATION

10.1 EXAMPLE CIRCUIT

10.1.1 SOT23-6L PACKAGE

I vop :
- |
6 |
————————————————— | CTRL
| 7 ) :
| options |
: A'lVREXﬁIN : ¥ S'N. @ CTRL VDD I ? !
| PAD o ] f - \;30_ -1 J=_ :
[ Con | LI==—=—— T ' : L ey
I ? I ROUT
| l : : | RN = ouT—o—| | |
: <Note 1> = | | c I : : —
________ — | RN | <Note 3>
| I | VDD -
S S
I <Note 2> I I I
L _ a
NOTE: REXT—SIN = 200 Q, CS'N = 1pF, CRIN = 1pF (recommend)
10.1.2 DFN-6L PACKAGE
|7 <Notess |
| voo |
|
: Rout |
;'Jm_b_ -1 ° | |
I J_CR‘N i ZlR\N O OUTE T e —— _oi -
| I | < ﬁ_ | vbD |
-_____::—_::A:EG”D S veols ] - !
| = — R T é | i |
Touch B T | i CcTrL |
: W |Z|S‘N CTRL'Z | ° Options |
| ceF~—————— | | |
| SINI | == |
| 1 | VEDD L ey
I chote [
S o 17T

NOTE: REXT_S|N = 200 Q, CS|N = 1pF, CR|N = 1pF (reC

ommend)

CHIP
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10.2 APPLICATION NOTES

Normally a touch sensing operation is ultimately impedance variation sensing. Hence a touch sensing system

is recommended to be taken care of prevention of the external sensing disturbance. Although the GT301L has

enough noise rejection algorithms and various protection circuits to prevent noise causing error touch

detection or incapable sensing, it is better to take care in noisy applications such as home appliances. There

are many measurable or invisible noises in system that can affect the impedance sensing signal and distort

that signal. The main principal design issues and required attentions are such as below.

e Power Line

The touch sensor power line is recommended to be split from the other power lines such as relay

circuits or LED that can make pulsation noise on their power lines.

The big inductance that might exist in long power connection line can cause power fluctuation by

other noise sources.

The lower frequency periodic power noise such as a few Hz ~ kHz has more baneful influence on

sensitivity calibration.
An extra regulator for touch sensor is desirable for prevention above power line noises.
The VDD under shooting pulse less than internal reset voltage (Vbp_rsT) can cause system reset.

The capacitor connected between VDD and GND is somehow obligation element for buffering above

power line noises.

e Sensing (Reference) Input Line for Touch Detect <Notel><Note2>

The SIN input line for touch detection is desirable to be routed as short as possible and the width of

routing path should be as narrow as possible.

The additional extension line pattern of RIN input on application PCB can help prevention of
abnormal actions caused by radiation noise, but excessive long RIN input line can be a reason for

failure of touch detect.

The SIN input line for touch detection is recommended to be formed by bottom metal, in other
words, an opposite metal of a touch PAD pattern.

The SIN input and RIN input lines for touch detection are desirable to be routed as far as possible
from impedance varying path such as LED drive current path.

It is possible to control initial capacitance difference between SIN input and RIN input by using Cxiy
capacitor according to Cg. For correct touch detection, initial and steady state capacitance of both

SIN input and RIN input is recommended approximately equal

ﬂnﬁg”@ 18/ 21
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Additional external series resistors are profitable for prevention of abnormal actions caused by
radiation noise or electrical surge pulse. The series resistor value should be less than 1kQ and the

location of resister is better if it is closer to the SIN pins for better stable operation.

(Refer to IMPLEMENTATION FOR TOUCH SENSING)

e Output Applications <Note3><Note4>

OUT pins that is open drain NMOS TR type. Therefore a pull- resistor is required for a valid output. A
couple of kQ can be used for these pull-up resistors.

(Refer to OUTPUT INTERFACE)
Toggle output mode can be realized by OPEN of CTRL pin.
(Refer to CTRL OPTION SELECTION)

~u
ulil

D

19/ 21




GT301L DATASHEET

11. PACKAGE DIMENSION

11.1 SOT23-6L PACKAGE

f \ T MILLIMETER
SYMBOL
— 5 o MIN | NOM | MAX
b Az 0.2 A — | — Tias
A3 k
{ H r Al 004 | — | o010
c
2 2
} 0} L A2 1.00 | 1.10 | 1.20
" A3 0.60 | 0.65 | 0.70
JASY L1
b 038 | — | 046
. bl 037 | 040 | 0.43
D b
| b c 013 | — | 017
€ cl 012 | 0.13 | 0.14
/& c[lt} D 282 | 292 | 3.02
BASE METAT
. SN E 2.60 | 2.80 | 3.00
— WITH PLATING El 1.50 | 1.60 | 1.70
' e 0.95BSC
SECTION B-B el L 90BSC
E El L o_so| — | 0.60
L1 0.60REF
" Tel-T+
i
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11.2 DFN-6L PACKAGE

D Nd
D2 MILLIMETER
SYMBOL

i MIN NOM | MAX
J "‘; L LJ LJ A 0.70 | 0.75 | 0.80
Al — | 002 | 0.05
h b 0.25 0.30 .35
— — o2 ™ — — . .
= c 0.18 0.20 0. 25
D 1. 95 2.00 2. 058
- D2 1,00 | 1.23 | 1.45

A0

1 2 2 | Nd 1. 30BSC
EXPOSED THERMAL € —— b —— E 1.95 2.00 2.05
PAD ZONE ; - N .
BOTTOM VIEW E2 0. 50 0. 68 0. 85
L 0. 25 0.30 0. 40

-r:

o | D !_! h 0.10 0.15 0. 20

I BART (wil) 6343

=
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