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Vinka Microelectronics 1ch Touch/One-to-one output

1 General Description

The VKD223EB is a single-channel touch detection chip with low power
consumption and a wide operating voltage range The wide and stable touch
detection effect can widely meet the needs of different applications. This
touch detection chip is specially designed to replace traditional buttons and
has a built-in voltage stabilizing circuit. Provide a stable voltage for the
touch detection circuit to use, and the size of the touch detection PAD can
be adjusted accordingly Different sensitivities are designed within a

reasonable range.

2 Key Features

e Operating voltage: 2.0V - 5.5V

e Operating current 4.0uA@VDD=3.0V
Standby current 1.5uA@VDD=3.0V

e [ow-voltage reset function (LVR)

e Itis equipped with a dedicated voltage stabilizing circuit for touch
detection

e The response time is approximately 60ms @VDD=3V

e The sensitivity can be adjusted by an external capacitor (1 to 60pF)

¢ Built-in key debouncing, no need for external software to debouncing

e Touch without leaving and keep outputting

e Pin Q is the CMOS output
The output level is selected by the MHL pin as either high level valid or
low level valid
The output mode is selected by the MDT pin as either direct output or
latch output

e There is approximately 0.3 seconds of stabilization time after power-on.
During this period, all functions are disabled. Do not touch the detection
point during this time

e Self-calibrate parameters according to environmental changes

e The static electricity of HBM is greater than SKV

e Available Packages:
SOT23-6L(3mm X 3mm PP=0.95mm)
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3 Product Selection
Part No. |Working voltage M ode Output (/ Optional) Packaging
working/standby
VKD223EB 2.0-5.5V 4.0uA/1.5uA(3V) | Directly/latch high/low levels SOT23-6L
VKD233HB 2.4-5.5V 4.0uA/1.5uA(3V) | Directly/latch high/low levels SOT23-6L
VKD233HH|  24-5.5V  |4.0uA/1.5uA(3V) ]f?)‘rri‘glge/ ifggshtlfl;é IS‘;VtV levels and hold 7)o
VKD233HS | 2455V | 40udko@V) |precn/iach highlowlevels andhold) by
VKD233HR| 2455V |4.0uA/Lsua@3) | preetv/latch highllowlevels and hold - gy
VKD2IHM| 2455V | S00AmOGY) | pressand o for 16 sesonds to reset |S0T6L
VKDI101HH 2.4-55V  [4.0uA/1.5pA(3V) | Directly/latch high/low levels SOT23-6L
4 Ordering Information
Part No. Packaging | Tube Qty | Tray(reel) Qty | Box Qty Total Qty Notes
VKD223EB | SOT23-6L — 3000/reel 30000/box | 120000 PCS
VKD233HB | SOT23-6L — 3000/reel 30000/box | 120000 PCS
VKD233HH | SOT23-6L — 3000/reel 30000/box | 120000 PCS
VKD233HS DFN6L — 3000/reel 30000/box | 120000 PCS
VKD233HR DFN6L — 3000/reel 30000/box | 120000 PCS
VKD233HM | SOT23-6L — 3000/reel 30000/box | 120000 PCS
VKDI101HH | SOT23-6L — 3000/reel 30000/box | 120000 PCS
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5 Package Pinout Information(SOT23-6)

TOP VIEW
Q 1 6 MDT
GND 2 5 VDD
TP 3 4 MHL
SOT23-6

For more information: Page 10
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5.1 VKD223EB/SOT23-6L Pin Description

Pin No. | Pin name /0 Function Description

1 Q ¢} CMOS Output

2 GND P Negative power supply

3 TP /O Touch detection

Select the effective output level:

4 MHL I—RL | ((default)- High level valid; 1- Low level effective

5 VDD P Positive power supply

6 MDT L_RL Select the output mode

T 0(default)=» Direct output ; 1=»Latch output

o | CMOS Input e [-RL CMOS input has a built-in pull-
e O CMOS Output down resistor
e /O CMOS Input/Output e OD Open-drain output, no diode
o P Power supply/Grounding protection circuit

I-RH CMOS input has a built-in pull-up resistor
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6  Functional Description
6.1 Block Diagram
> Capacitor > Touch
P 4 sampling reference
detection » Q
Timing ¢ Output
Functiotrglccontrol Touch mode
> signal &
processing Drive
circuit
System ¢ i —— MDT
oscillation L MHL
Key processing
VDD —p &
Power > timing control
GND — P> management
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6.2 Output Mode (selected using pins MDT and MHL)

MDT: Choose direct output or latch output.
MHL: Select whether the output is high level effective or low level effective.

Q Pin output parameters :

MDT MHL Output parameters
0 0 Direct CMOS output, high level effective
0 1 Direct CMOS output, low level effective
1 0 Latched CMOS output, power-on state = 0
1 1 Latched CMOS output, power-on state = 1

Notes: Considering energy conservation and packaging, the MDT/MHL pins are
designed as latch types at the beginning of power-on The status is 0 or 1; If the MDT/
MHL pin is connected to VDD or GND, the state will become 1 or 0 and will not occur
Current leakage.

Output option pin The initial state after power-on
MDT 0
MHL 0

6.3 Operating Modes

The VKD223EB operates in standby mode to save energy. When it detects a key touch
in this mode, it will switch Enter the working mode until the key touch is released and
it will remain for about 10 seconds, then return to the standby mode.

standby mode normal mode standby mode normal mode standby mode

IL

N
T
Tow 1 I THITT 1 I TTT U |I|I T |I|I T

<

~125ms ~16ms about 10's ~125ms

~16ms ~125ms

Touch Release Touch Release

VDD (Invalid touch)

Q GND

Operating modes
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6.4 Sensitivity Adjustment

The size of the detection PAD connected on the PCB and the total load of the
capacitors (parasitic capacitance and Cs capacitance) will affect the sensitivity
The degree and sensitivity adjustment need to be adjusted according to the actual
application.

The following provides some methods for externally adjusting the sensitivity:

1. Adjust the size of the detection PAD
Under the condition that other factors remain unchanged, using a larger detection
PAD size can increase the sensitivity, and vice versa It will reduce the sensitivity,
but the detection of PAD size must be used within the effective range.

2. Adjust the thickness of the medium (shell)
Under the condition that other factors remain unchanged, using a thinner medium
can increase sensitivity; conversely, it will reduce sensitivity Sensitivity, but the
thickness of the medium must be below the maximum limit value.

3. Adjust the Cs capacitance value (please refer to the following figure)
Under the condition that other factors remain unchanged, it is sensitive if the Cs
capacitor is not connected to GND on the touch PAD The degree is the most
sensitive. The Cs capacitance is within the usable range (1 < Cs < 60pF), and the

larger the Cs capacitance value, the more sensitive it is The lower the sensitivity.

VDD
T
VDD
Detect PAD
TP QF—
D Cs hd
1
s—{MHL
>—MDT
GND
L
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7 Application Circuits

It is recommended to use an LDO for power supply

The output mode is determined by the states of the MHL pin and the MDT pin

U2 MDT MHL
VIN LDO VDD
M‘ IN ZOUT 2 NC NC Direct CMOS output, high level effective
>
€3 C4 C5 NC vDD Direct CMOS output, low level effective
10uF 100nF _ 100nF
VDD NC CMOS latch output, power-on output 0
— VDD VDD  CMOS latch output, power-on output 1
VDD
A 1K resistor is ‘connected in series with the touch foot Ul RI Add a filter capacitor to the power supply
to enhance anti-interference. The commonly used value 200 pin to stabilize the power supply
is 470R to 1K, with a maximum of no more than 10K. Q 1 6
Depending on the interference situation, the resistance 1 Q MDI}
value should be increased if the interference is severe GND ,|| 2 | GND VDD 5 l(()301[1}: (13u2F
1 RO 3 4
1 1 TP MHL
1K - -
TPO o -
VKD223EB GND

Generally, the larger the capacitance ranging from
1pF to 60pF, the less sensitive it is. For conventional
applications, it can be left unconnected GND

CO0 is used to fine-tune the sensitivity of each channel. NC

Notes:

1. On the PCB, the wire length from the touch PAD to the touch foot should be as short as

possible, and the touch trace must not be parallel or cross with other wires.

2. The power supply must be stable. Fluctuations, rapid drifts or interference in the supply

voltage may cause abnormal sensitivity or false detection.

3. The boards covering the PCB must not contain metals or conductive materials, and the

same applies to surface coatings.

4. CI capacitor must be used between VDD and GND, and the distance between it and the
VDD and GND pins of the chip should be the shortest. The resistor R2 on the power supply.
It is recommended to add capacitor C2.

5. Adjust the sensitivity with capacitor CO(0-60pF). The smaller the capacitor value, the more

sensitive it is. The sensitivity is the highest when no capacitor is connected. Sensitivity

adjustment is essential. The adjustment should be made based on the actual application of the

PCB. For regular applications, it can be omitted. The CO must be selected with a smaller

temperature coefficient and greater stability Fixed capacitors, such as X7R, NPO.

6. The resistor R0 is mainly used to effectively prevent radio frequency interference and

enhance anti-static capability. Its common values range from 470R to 1K, with a maximum

not exceeding 10K, Regular applications can be left unconnected.
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8 FElectrical Characteristics
Absolute Maximum Ratings
Parameter Symbol | Condition Ratings Unit
Operating Temperature Top — -40~+85 °C
Storage temperature Tst6 — -50~+125 °C
Power supply voltage VDD Ta=25°C GND-0.3~GND+5.5 v
Input voltage Vin Ta=25°C GND-0.3~VDD+0.3 v
Human Body Mode ESD — 5 KV
Note: GND represents system grounding
DC/AC: (Test condition: Room temperature 25 °C)
Parameter Symbol Test conditions Min. Typ. Max. | Unit
Operating voltage VDD 2.0 3 5.5 v
Iopr | VDD=3V Standby mode (no-load) 1.5 4.0 uA
Operating current
Iopr | VDD=3V Working mode (no-load) 4.0 10.0
Input low level Vi |MDT, MHL 0 0.2 | VDD
Input high level Viu |MDT, MHL 0.8 1.0 | VDD
Output injection current| Io; | VDD=3V, V5 =0.6V 8 mA
Output source current| Ioy | VDD=3V, Vou=2.4V -4 mA
Input the pull-down resistor] R VDD=3V(MDT, MHL) 25K ohm
Output response time | Ty VDD3V. Working mode 0 mS
VDD=3V. Standby mode 220
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9  Package Information

9.1 SOT23-6L(3mm X 3mm PP=0.95mm)

|
0
— SEE
A
| Al |
| D
&9,
| |
| |
o |
| ] \‘f
8 D3 D1 62
| A2
MILLIMETER
SYMBOL MIN NOM MAX
A 2.72 2.92 3.12
Al 0.90 0.95 1.00
A2 0.30 0.35 0.40
B 1.40 1.60 1.80
Bl 2.60 2.80 3.00
B2 0.12 0.128 0.135
C 1.00 1.10 1.20
Cl1 0.04 - 0.10
C2 0.60 0.65 0.70
D 0.03 0.08 0.13
D1 0.30 - 0.60
D2 0.25TYP
D3 0.60 0.65 0.70
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10 Disclaimer

Warranty and liability —— The information
provided in this document is believed to be
accurate and reliable. However, Shenzhen
Vinka Microelectronics Co., Ltd. (hereinafter
“the Company”’) makes no warranties, express
or implied, as to the completeness or suitability
of this information for any specific purpose.

In no event shall the Company be liable for any
indirect, incidental, or consequential damages,
including but not limited to loss of profits,
equipment damage, or system failure, arising
out of the use of this product or documentation,
regardless of the legal theory under which such
liability is asserted.

Right to change The Company reserves
the right to modify any information contained
herein without prior notice. The latest version
of this document is available at:
https://www.szvinka.com/

Applicability —— This product is not
designed or intended for use in life-critical,
medical, or safety systems where failure could
result in injury or death. The customer shall
assume full responsibility for any such use.

Application All product application
descriptions provided herein are intended for
illustrative purposes only.

The Company makes no representations or
warranties, express or implied, regarding the
suitability of any specific application without
further testing or modification.

The customer is solely responsible for
determining whether the Company’s products
are appropriate for their intended applications
or end customers.

The customer shall ensure proper design
practices, implementation safeguards, and
operational validation to minimize risks
associated with product use.

The Company shall not be held liable for any
defects, losses, costs, or damages arising
from weaknesses or failures in the customer’s
own products or applications, or from the
integration or use of third-party products.

Furthermore, the customer shall conduct all
necessary testing and validation for any third-
party deployment of the Company’s products
to avoid potential misuse or associated
damages. The Company assumes no liability
in this regard.

Commercial terms of sale Unless
otherwise agreed in writing, sales of this
product are subject to the Company’s
standard terms and conditions of sale. The
Company expressly rejects the applicability
of the customer’s general terms and
conditions.

Export control This product may be
subject to applicable export control
regulations. The customer is solely
responsible for compliance with such
regulations, including obtaining any
necessary export licenses.

Rev.1.2

13-November-2025

11/12



0,0071‘%%@

Vinka Microelectronics VKD 2 2 3EB
11 Revision History
No. | Version Date Modify the content Check
1 1.0 2018-08-10 Original version YES
2 1.1 2020-02-11 Add reference circuit YES
3 1.2 2025-11-13 Update version YES

[1] Consult the recently published documents before starting or finishing the design.

[2] Since the release of this document , the device product status described in this

document may have changed and may differ in several cases. The latest product

status information can be found on the Internet at https://www.szvinka.com/
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