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VK36N7B

‘iﬁ%ﬁi@ 7-channel touch

Vinka Microelectronics 3-bit BCD code output

1 General Description

The VK36N7B has 7 touch buttons, which can be used to detect the touch
actions of human hands on the external touch buttons. This chip has a high
degree of integration and only requires a few external components to
achieve the detection of touch buttons.

It provides a 3-bit BCD code output function, 1 touch status output pin, and
can be selected through the 10 pin to output the power-on level and output
mode - latch or direct output. The chip internally adopts a special integrated
circuit, with a high power supply voltage suppression ratio, which can
reduce the occurrence of key detection errors and ensure the high reliability
of the chip in adverse environmental conditions.

This touch chip has an automatic calibration function, low standby current,
and anti-voltage fluctuation characteristics. It provides a simple and
effective implementation method for various touch buttons + BCD code
output applications.

2 Key Features

Operating voltage: 2.2-5.5V

Standby current 10pA/3.0V

Power-on reset function (POR)

Low-voltage reset function (LVR)

Touch output response time: 48ms in operating mode, 160ms in standby mode

Select the high or low voltage level of the power output through the AHLB pin.

Select direct output or latch output through the TOG pin.

Output 3-bit BCD output pin + touch status indication pin (OUTFLAG)

Single key output is valid. The output occurs immediately upon touching,

and no response will be given to other keys if the touch is not released.

Anti-error function, maximum output time of the effective key: 13 seconds

Touchless 4S enters standby mode

Adjust overall sensitivity by connecting a ground capacitor to the CS pin (1-47nF)

Each touch channel is independently connected to a small ground

capacitor for fine-tuning sensitivity (0-50pF).

e The system is stable within 0.3 seconds after power-on, and no touching
is allowed.

e When the power is turned on and no touch is detected, the environmental

changes will automatically calibrate the reference value.

Resistant to voltage fluctuations and has good anti-interference performance

Available Packages:

SOP16(150mil)(9.9mm x 3.9mm PP=1.27mm)

QFN16L(3.0mm x 3.0mm PP=0.5mm)
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3 Product Selection
Part No. Voltage/Standby Current Output Packaging
VK36N3B 2.2V-5.5V/10pA(3.0V) BCD Output SOP8
VK36N4B 2.2V-5.5V/10uA(3.0V) BCD Output SOP16/QFN16L
VK36N5B 2.2V-5.5V/10pA(3.0V) BCD Output SOP16/QFN16L
VK36N6B 2.2V-5.5V/10uA(3.0V) BCD Output SOP16/QFN16L
VK36N7B 2.2V-5.5V/10uA(3.0V) BCD Output SOP16/QFN16L
VK36N8B 2.2V-5.5V/10pA(3.0V) BCD Output SOP16/QFN16L
4 Ordering Information
Part No. Packaging | Tube Qty | Tray(reel)Qty Box Qty Total Qty Notes
VK36N3B SOP8 100/tube 10000/box 100000 PCS
SOP16 50/tube 5000/box 50000 PCS
VK36N4B
QFN16L 3000/reel 30000/box 120000 PCS
SOP16 50/tube 5000/box 50000 PCS
VK36N5B
QFN16L 3000/reel 30000/box | 120000 PCS
SOP16 50/tube 5000/box 50000 PCS
VK36N6B
QFN16L 3000/reel 30000/box 120000 PCS
SOP16 50/tube 5000/box 50000 PCS
VK36N7B
QFN16L 3000/reel 30000/box 120000 PCS
SOP16 50/tube 5000/box 50000 PCS
VK36N8B
QFN16L 3000/reel 30000/box 120000 PCS
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5 Package Pinout Information(SOP16/QFN16L)
TOP VIEW TOP VIEW
O
TP4 [ |2 15| 1 TOG T T T [
O 16 15 14 13
TP3 [ |3 14| ] AHLB TOG [ 11 12[ BO
TP2 [ |4 13 1B2 TP6 [ 12 110 OUTFLAG
P11 15 12 ]VDD TP5 | |3 10[ | VSS
TPO 6 11| 1 B1 TP4 [ 14 s s 7 @ 9[ | CS
CS[ |7 10, 1 BO [T 101 I
vsSs[ |8 9 [ OUTFLAG TP3TP2 TP1 TPO
SOP16 QFN16L

For more information: Page 11-12
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5.1 VK36N7B/SOP16/QFN16L Pin Description

Pin Names . —
110 Function Description
SOP16 QFN16L
1-TP5 3.TP5 | Touch input. Connect a ground capacitor to fine-tune the sensitivity
(1-50pF). No connection results in the highest sensitivity.
Touch input. Connect a ground capacitor to fine-tune the sensitivity
2-TP4 4-TP4 ' (1-50pF). No connection results in the highest sensitivity.
3-TP3 5 TP3 | Touch input. Connect a ground capacitor to fine-tune the sensitivity
) ) (1-50pF). No connection results in the highest sensitivity.
ATP? 6-TP2 | Touch input. Connect a ground capacitor to fine-tune the sensitivity
) ) (1-50pF). No connection results in the highest sensitivity.
5.TP1 7.TP1 I Touch input. Connect a ground capacitor to fine-tune the sensitivity
) i (1-50pF). No connection results in the highest sensitivity.
| Touch input. Connect a ground capacitor to fine-tune the sensitivity
6-TP0 8-TP0 (1-50pF). No connection results in the highest sensitivity.
7-CS 9-CS | Sensitivity adjustment, connecting ground capacitor (1-47nF)
8-VSS 10-VSS VSS | Negative power supply
9-OUTFLAG |11-OUTFLAG| O | Touch status output
10-BO 12-B0 O | Touch output
11-B1 13-B1 O | Touch output
12-VDD 14-vDD | VDD | Positive power supply
13-B2 15-B2 — | Touch output
| Select output level: Open circuit -> Low level is valid,
14-AHLB | 16-AHLB VSS -> High level is valid
Select output mode: Suspended -> Direct Output,
15-TOG 1-TOG |
VSS -> Latched Output
16-TP6 >-TP6 | Touch input. Connect a ground capacitor to fine-tune the sensitivity
(1-50pF). No connection results in the highest sensitivity.
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6  Functional Description
6.1 Block Diagram
TPO—> )
; Touch Detection Touch Signal > B0
i R — Processing
TP6 —T» B1
¢ A > B2
. >l ] Output
cs Ly Capacitive System Oscillator Control
Sampling —o <+— OUTFLAG
4
VDD Power <— AHLB
VSS —> Management | Timing Control > <« TOG
(POR/LVR)
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6.2 Automatic Calibration

After power-on, the chip will perform initialization and obtain the first reference
value. Subsequently, when there is no touch, the touch chip will automatically
calibrate the reference value, enabling the reference value to dynamically change
according to the external environment.

For example, this mechanism can achieve reliable touch detection when there is a
temperature change or environmental noise.

6.3 Anti-Calcification Function

To minimize unintended key presses such as accidental contact with the sensing
electrodes, a maximum key duration function is set within the chip. When a touch key
is pressed, the internal timer starts timing. If the pressing time exceeds approximately
13 seconds, the touch chip will ignore the state of the touched key, recalibrate, obtain
a new reference value, and reset the status to the initial state upon power-on.

6.4 Resistance To Voltage Fluctuations

The chip is equipped with an anti-voltage fluctuation function, which can prevent the
occurrence of touch button malfunction caused by the sudden drop in working voltage
due to the large current drive from the peripheral devices.
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6.5 Output Mode

The output of VK36N7B is B0 to B2, in CMOS format. The valid output level can be
selected by the state of the AHLB pin during power-on, and the output mode can be
selected by the state of the TOG pin during power-on.

The OUTFLAG pin outputs the touch status. When there is a touch, the output level
changes; when there is no touch, the output level returns to the state at power-on.

AHLB

Select the output of the valid level TOG

Select the output method

NC |Low level is valid. Power-on output is 1. NC

Direct output

VSS | High level is valid. Power-on output is 0. | | VSS

Latched output

Data format: OUTFLAG + 3-digit BCD code value.

AHLB is floating during power-on
Touch Pin BCD code OUTFLAG| Touch Pin BCD code OUTFLAG
TOG=VSS| TOG NC TOG=VSS | TOG NC
TPO Touch| 000 000 0 [TPORelease] 000 111 1
TP1 Touch| 001 001 0 |TP1Release) 001 111 1
TP2 Touch| 010 010 0 [TP2 Release| 010 111 1
TP3 Touch| 011 011 0 [TP3 Release| 011 111 1
TP4 Touch| 100 100 0  [TP4 Release| 100 111 1
TP5 Touch| 101 101 0 |TP5Release] 101 111 1
TP6 Touch| 110 110 0 [TP6 Release] 110 111 1
Note: When powered on, the output level is BCD =111 , OUTFLAG = 1.
When powered on, AHLB is connected to VSS
Touch Pin BCD code OUTFLAG| Touch Pin BCD code OUTFLAG
TOG=VSS| TOG NC TOG=VSS| TOG NC

TPO Touch| 111 111 1 TPO Release| 111 000 0
TP1 Touch| 110 110 1  [TP1Release] 110 000 0
TP2 Touch| 101 101 1 |[TP2 Release] 101 000 0
TP3 Touch| 100 100 1 |TP3 Release| 100 000 0
TP4 Touch| 011 011 1 TP4 Release| 011 000 0
TP5 Touch| 010 010 1 TP5 Release| 010 000 0
TP6 Touch| 001 001 1 [TP6Release| 001 000 0
Note: When powered on, the output level is BCD =000, OUTFLAG =0.
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8 HLAURHE
8.1 WIRZ%L
Rtk 75 WP 1E FAT
CERRENEN VDD -0.3~6.0 \%
N\ HLE VIN VSS-0.3~VDD+0.3 \%
TP Tste -50~+125
TAERSE Tote -40~+85
##HL(HBM) ESD 4KV-8KV/(Class 3A) KV

8.2 HIMSH

N MR (25 )
ZFR 5 | BME | AYE | R | AT
VDD 24k
TAEH & VDD 2.2 3.0 5.5 V — | =
(=K DA LVR — 2.0 2.1 V — | =
— 1.3 — 3.0V
TAEHIR lop mA CS=10nF
— 2.2 — 5.0V
— 10 — 3.0V
LA Ist pA CS=10nF
— 33 — 5.0V
— 4 — 3.0V
i L RE LR I mA Vo =0.6V
— 8 — 5.0V
— 2 — 3.0V | Vou=2.6V
f Y L lo mA on
— -4 — 5.0V | Vou=4.3V
FNAGH R Vi — — 0.3 VDD | VDD | #i AL
H\ 5 HL R Viu 0.7 — 1 VDD | VDD | %A\
PN e VA EN Ren — 150k — ohm 3.0V | VDD=3V
PN R A ENE RpL — 50k — ohm 3.0V | VDD=3V
— 45 — o 3.0V | LF#E=
m
— 48 — 5.0V | TF#E=
o A ) 7 s 1) T
' R _ 150 _ o | 3ov L,
m
— 160 — 5.0V | AL
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9 HEMER
9.1 SOP16(9.9mm x 3.9mm PP=1.27mm)
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— H EH Hf' H H '_a_! E-".__f_ BASE METAL \\/ITH PLATING
o - SECTION B-B
I
' ' B B
MILLIMETER
Note: SYMBOL MIN NOM MAX
1. All dimension are in mm. A - - 1.75
Dim D&EI does not include plastic Al 0.10 0.15 0.20
flash; Df includes plastic flash(f); A2 1.35 1.45 1.55
Flash: Plastic residual around body b 0.39 - 0.47
edge after de junk/singulation. bl 0.38 0.41 0.43
2. Dim b does not include dambar c 0.20 - 0.25
protrusion/intrusion. cl 0.19 0.20 0.21
3. Plating thickness 0.007mm-0.020mm D 9.80 9.90 10.00
Df 9.90 - 10.40
E 5.80 6.00 6.20
El 3.80 3.90 4.00
e 1.27BSC
L 0.51 0.66 0.81
L1 0.95 1.05 1.15
0 0 - 8°
0.05 - 0.20
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9.2 QFN16L(3.0mm x 3.0mm PP=0.5mm)
D D2
, blh
| |—| I
‘ T T ‘/
1
, | = C=
| o 2 | -k
ffffff ————t w| - &2 =4 ————+=F
| - | -
| L -
| i~
| T T /0000
/ e
‘ EXPOSED THERMAL, —’l ‘
TOP VIEW PAD ZONE Nd
‘ BOTTOM VIEW
‘ <
o nlp oy |
N SIDE VIEW <
Dimensions
SYMBOL MIN NOMINAL MAX
A 0.70 0.75 0.80
Al 0 0.02 0.05
b 0.18 0.25 0.30
bl 0.30 0.35 0.40
c 0.18 0.20 0.25
D 2.90 3.00 3.10
D2 1.55 1.65 1.75
e 0.50BSC
Ne 1.50BSC
Nd 1.50BSC
E 2.90 3.00 3.10
E2 1.55 1.65 1.75
L 0.35 0.40 0.45
h 0.20 0.25 0.30
L/F #ofk R~
(miL) 75%75
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No. | kA H 11 BITHE RN

1 1.0 2018-08-10 JR AR R A YES
2 1.1 | 2020-02-11 NN % YES
3 1.2 2024-11-01 BTN YES
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