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1 General Description
The VK16K33C is a dedicated chip for digital tube or dot matrix LED

driver control with a key scanning interface. It integrates circuits such
as a data latch, keyboard scanning, and LED driver module internally.
The data communicates with the MCU through the I2C communication
interface. The SEG pin is connected to the anode of the LED, and the
GRID pin is connected to the cathode of the LED, which can support
8SEGx8GRID dot matrix LED display panels. Supports a maximum of
8%3 keys. It is equipped with an internal power-on reset circuit. The
overall flashing frequency can be set and it can enter standby mode
through commands. It adopts the QFN20L package form.

2 Key Features

e Operating voltage:3.0-5.5V

e Integrated RC oscillator

e Upto 8 SEG pins and 8 GRID pins (the number of SEG pins varies
depending on the encapsulation)

e The SEG pin can only be connected to the anode of the LED, and
the GRID pin can only be connected to the cathode of the LED

e [2C communication interface allows the [2C slave address to be
selected through the 10 pin

o The overall brightness is adjustable at 16 levels

o Key scanning with a maximum of 8x3
Key display multiplexing (requires hardware circuit coordination)
Support combination keys (requires circuit coordination)

e Read/write display/key data addresses are automatically
incremented by 1

e The built-in display RAM is 16x8 bits

¢ Built-in power-on reset circuit

e The overall flashing frequency can be set

e Enter standby mode through a command

e It has a large driving current and is suitable for high-brightness
display scenarios

e Available Packages:
QFN20L(3.0mmx3.0mmx0.75mm-0.40mm)
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3 Product Selection
Part No. Cagl?)rél:l]glrlive AES&EIE??W Key press Packaging

VK16K33A 16 /8 8/16 13x3 SOP28
VK16K33AA 16 /8 8/16 13%3 SSOP28
VK16K33AQ 16 /8 8/16 13x3 QFN28L(4mmx4mm)
VK16K33B 12/8 8/12 10x3 SOP24
VK16K33BA 12 /8 8/12 10x3 SSOP24
VK16K33BQ 12/8 8/12 10x3 QFN24L(4mmx4mm)
VK16K33C 8/8 8/8 8x3 SOP20
VK16K33CQ 8/8 8/8 8x3 QFN20L(3mmx3mm)

Note: For both common cathode and common anode digital tubes, SEG is connected to the anode

and GRID to the cathode.

4 Ordering Information

Part No. Packaging | Tube Qty |Tray(reel)Qty| Box Qty Total Qty Notes

VK16K33A SOP28 26/tube 2080/box | 20800 PCS
VKI16K33AA SSOP28 50/tube 10000/box | 100000 PCS
VK16K33AQ | QFN28L 490/reel 4900/box | 29400 PCS
VK16K33B SOP24 30/tube 2400/box | 24000 PCS
VKI6K33BA SSOP24 50/tube 10000/box | 100000 PCS
SSOP24 4000/reel 8000/box | 64000 PCS
VKI16K33BQ | QFN24L 490/reel 4900/box | 29400 PCS
VK16K33C SOP20 36/tube 2880/box | 28800 PCS
VK16K33CQ | QFN20L 490/reel 4900/box | 29400 PCS
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5 Package Pinout Information(QFN20L)

|20 |GND
(19| vDD
|18 |sSDA
17 |scL
| 16 | SEGO/K1

GRIDO | 1 15 | SEG1/K2

GRID1/KSO | 2 14 | SEG2/K3
VK16K33CQ

GRID2/KS1 | 3 QFN20L 13 | SEG3/K4

GRID3/KS2 | 4 12 | SEG4/K5

GRID4 | 5 11 | SEG5/K6

GRIDS [ 6 |
GRID6| 7 |
GRID7| 8 |

SEG7/K8/INT| 9
SEG6/K7] 10

For more information: Page 22
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5.1 VKI16K33CQ/QFN20L Pin Description

No. Name I/O Function
20 VSS VSS | Negative power supply
1 GRIDO O | LED GRID output (N-channel open-drain output)
GRID1/KS0- . )
2-4 GRID3/KS2 o LED GRID output (N-channel open-drain output); Key scan output.
5~8 | GRID4 ~GRID7 O LED GRID output (N-channel open-drain output)
10-16 SEG6/K7- 10 LED SEG output (P-channel); Key scanning input, the key
) SEG0/K1 signal is latched after the display cycle ends.
17 SCL I The 12C serial clock pin requires an external pull-up resistor
18 SDA e, The I2C serial data 1nput{output pins need to be connected
to an external pull-up resistor
19 VDD VDD | Positive power supply
I. When the Bit0 of the SEG/INT register is set to "0", this pin
serves as the LED SEG output (P-channel driver) and the
input for key scanning. The key signal is latched after the
display cycle ends.
II. When the Bit0 of the SEG/INT register is set to "1", this pin is
8 SEG7/K8/INT /O

an interrupt (INT) output. When the Bitl of the SEG/INT
register is set to "0", the INT output is valid at a low level.
When the Bitl of the SEG/INT register is set to "1", the INT
output is valid at a high level

I11. The button function and the INT function for this pin are
mutually exclusive and only one can be selected at a time.

Rev.1.1
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6  Functional Description

6.1 Block Diagram

<:> display RAM

f:

12C control
. GRID7
SCLQ sequential circuits Crilr\;iritoutpu —0 GRID3/KS2
SDA Gl & / & GRID1/KSO
Key scanning circuit GRIDO/AD
/
12C slave address . SEGO/K1
VDDE[:: setting . b SEG6/K6
GND /
Interrupt output
Key-value RAM <:> PROEPEE L L SEGT/KSANT

!

16-level brightness select
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6.2 Power-On Reset

After power-on, the chip is initialized through the internal power-on reset circuit.

Within 1ms after power-on reset, [2C data transmission is avoided. The state after

initialization is as follows:

The system oscillator is turned off
GRIDO to GRID3 output VDD

GRID4 to GRID7 output high impedance
All SEG pins are input pins

The LED display is turned off

Button scanning stops

Set the SEG/INT pin to SEG output

The display brightness is 16/16 Duty.

For a power-on reset to be triggered during operation (e.g., if VDD drops below the

specified minimum operating voltage), the following condition must be met: VDD

must fall to OV and remain there for at least 20ms before rising to the normal

operating voltage.

Power-on reset sequence

VDD
4—— t5x>0.05V/ms

Rev.1.1
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6.3 Standby Mode And Wake-up

Standby mode

In standby mode, apart from system setting commands, the VK16K33CQ does not

accept any input commands and cannot write data to the display RAM. If the system

sets the Bit0 of the register to "0", it enters the standby mode.

The status in standby mode is as follows:

The system oscillator is turned off.

GRIDO to GRID3 output VDD.

GRID4 to GRID7 output high impedance.

The LED display is off.

Button scanning stops.

All key data and the INT flag bit are reset to zero until the standby mode is
lifted.

If any key is pressed or the system setting register Bit0 is set to 1, the standby
mode is lifted and the chip is awakened.

In standby mode, all SEG pins are set to input state, unless the SEG/INT pin is
configured as an INT output.

If the Bit0 in the SEG/INT register is set to 1, all SEG pins are set as inputs
except for the SEG/INT pin which is set as an INT output.

If the Bitl in the SEG/INT setting register is set to 0, the INT pin maintains a
high-level output.

If the Bitl bit in the SEG/INT setting register is set to 1, the INT pin maintains a

low-level output.

Wake up

The chip can be awakened by pressing a valid key or setting the system setting
register Bit0 to 1, and then the key scan can be performed.

The system oscillator has started to work normally.

In standby mode, the VK16K33A can still be written with any command, and
the last command will be executed after it is awakened. The relationship
between pressing a key and the wake-up action is shown in the following

figure.

Rev.1.1
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Press Press Release Press

Y \
‘ Release key ‘ ‘ Release key ‘
Any ke; !

vy | 2 frame cycle —>

i
} 2 frame cycle
—» <2 frame cycle u—.'—‘
INT flag or INT pin output 1 |

o T
(When the act bit is set to “17) | | !

I I
| |
| |
1. Key data are updated 1. Key data are updated
Read keydatacommandsetfrom 2. Slave address is updated 2. Slave address is updated
MCU | ‘\
When the key data has been read,
Standby mode command set the key data RAM is cleared. the key data RAM is cleared.
from MCU

I
|
|
I
|
I
|
|
|
|
‘When the key data has been read, ’—‘ }
|
I
|
|
Wake-up }

Normal active status } Normal active status

VK16K33CQ operation status \
‘47 Standby status 4%

6.4 Display RAM- Storage Structure

The static display memory (RAM) has a structure of 16x8 bits and stores the
displayed data. The content of RAM is directly mapped to the display content of the
LED driver, with the display address ranging from 0x00 to 0x0F, and there are a total
of 16 display units.

If you want to turn on or off a certain LED, simply set the corresponding display
RAM position to 1 or clear it to 0:

For instance, to control the on/off of LED1 driven by pin SEGO0 and pin GRIDO,
simply set the Bit0 position of the corresponding display RAM (address 0x00) to 1 or
clear to 0.

The process of mapping the contents in RAM to leds is shown in the following table:

SEG| { | 4| b [ [ ] 4] L AU P R R e SEG

Vo [ I O Y| Add Add

GRID | ! |t 131221212822 "l GrRID

GRIDO 0x01 | 0x00 | GRIDO

GRIDI 0x03 0x02 | GRID1

GRID2 0x05 0x04 | GRID2

GRID3 0x07 0x06 | GRID3

GRID7 0xOF 0x0E | GRID7
D7| D6| D5 D4/ D3| D2| D1]DO D7/ D6| D5 D4| D3| D2| D1| DO

Note:

The content of the display RAM at power-on is undefined. It is recommended to
initialize the display RAM by writing 0x00 to all 16 addresses (0x00-0x0F) after
power-up.

The SEG pin can only be connected to the anode of the LED, and the GRID pin can
only be connected to the cathode of the LED. They must not be reversed.

Rev.1.1 03-November-2025 8/24
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7  Key Scanning
7.1 Key Data Reading

K8 K7 K6 K5 K4 K3 K2 K1

_-_°—| _o_-_o_l _o_-_o_l _0_-_0_1 _o—-—o_l _o—-—o_1 _°_-_°_1 _°_-_°_j GRID1/KS1

Key scanning is automatically completed by the hardware, and users only need to
read the key values through 12C. When a key is pressed, an INT interrupt is
generated. This interrupt flag can be read via I12C or output through the INT pin
(open-leak output). Within one key scanning cycle, the total debouncing time for 30
(10x3) key scans is at least 20ms. An INT interrupt will be generated when one or
more keys that were not pressed in the previous scanning period are scanned within
the sampling period. During each debouncing cycle, the key scanning circuit will
detect the number of keys pressed simultaneously (supporting multiple keys pressed

at the same time).

When all key data has been read, the key data RAM is cleared and the INT flag bit is
reset to "0". If the SEG/INT pin is set to INT output, the INT pin returns to the level

when no key was pressed.

INT flag bit register:
INT Function Description
INT
ist . .
TCBISIET) - By Bit6 Bit5 Bit4 | Bit3 | Bit2 | Bitl | Bit0 |There is a key press sign
address
The INT flag is set to 'l'
0x60 INT INT INT INT INT INT INT INT |upon any key press. It is
flag bit | flag bit | flag bit | flag bit |flag bit|flag bit | flag bit| flag bit |cleared to '0" after all
key data is read.

Rev.1.1
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Key value RAM address and corresponding key:

Key value
RAM
address

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

0x40 | KSO0/K8 | KSO0/K7 | KS0/K6 | KSO/KS | KS0/K4 | KS0/K3 KS0/K2 KS0/K1

0x41 0 0 0 0 0 0 0 0

0x42 | KSI1/K8 | KSI1/K7 | KSI/K6 | KSI1/KS | KS1/K4 KS1/K3 KS1/K2 KS1/K1

0x43 0 0 0 0 0 0 0 0

0x44 | KS2/K8 | KS2/K7 | KS2/K6 | KS2/KS5 | KS2/K4 KS2/K3 KS2/K2 KS2/K1

0x45 0 0 0 0 0 0 0 0

Note:
It is recommended to only perform read operations on the key-value RAM and read the data from

address 0x40 to 0x45 in sequence starting from address 0x40.

7.2 Key Scan Timing

The key scanning sequence is shown in the figure:

|
Frame - Frame

| | | |
L L Frame ] L Frame ]
i
i | i | I | I I | !
l«—Display period —la-Key scan period -#«— Display period —«Key scan period -»«— Display period —#«-Key scan period ! l«— Display period —eKey scan period -#1
|
| : : : : : : | : ;
i i i i i
GRIDUAD | AD ! AD ! AD ! ! AD |
T i T i T i T T i :
i | i | | | | | | !
i 1 i i | i | | i !
| | i | i | i | i 1
GRIDIKSO | ! KS0 | ! KS0 | ! KS0 | | ! KS0 |
i
T
i i i i i
i i i i | i | | i !
i | i I I I I I I !
GRID2KSI | ! KSl ' ! KS1 ' ! KSI ' ' ! KS1 !
| 1 1 | 1
i i i i i i
i
I i i i I i
! I I I ! I :
i i i i
GRID3/KS2 | | KS2 | Ks2 | Ks2 ! | Ks2
i i i i
T T T T T T ;
i i
! i ! i ! i !
| | |
SEGO~15 | ) ! :
i L i
i i i

le——2 Cycle —»T l«—3 Cycle—?

Input mode

le—1 Cycle —
i

!

12C address are updated 12C address are updated 12C address are updated 12C address are updated

le—n Cycle j

Note: The 12C slave address is updated during the key scan cycle.
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7.3 Combined Key Circuit

When the number of keys pressed simultaneously is >3, a diode needs to be connected in

series with each combination key, as shown in the following figure:

VW4 i WY« i WY« b WY« . W« i N4 N o N4 N2 W . W o N
KS0 A\ % A\ % 3/ N\ % A\ 4 A\ % A ZAERAN A\ % YV YV
A AN AN N o W o N2 o N, n N o N » N s W 0 WA
KSI1 | N ¥ N e N N A N AV Y A N N AN D AN Y AN AN
A A AN N AN N N N M N AN AN 4$7 =
KS2 A~ N ¥ N D Y AN D AV A NS N ¥ AN Y AU Y AUV AN ) Jﬁ,

Kl K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12 K13

When the number of keys pressed simultaneously is <2, a diode needs to be connected in
series with the KS0-KS2 keys, as shown in the following figure:

| |
Ko — P00 0000 0O OO
I I
ksl ——PH—O— OO OO0
I | iy
K2 P OO0 OO OO0 ¢=i11
| |
L __ _| KI K2 K3 K4 K5 K6 K7 K8 K9 KI0 KIl KI2 KI3
Note:

This circuit does not allow three or more keys to be pressed simultaneously; otherwise, the keys

may not be correctly recognized.

Rev.1.1 03-November-2025 1124
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8 Communication Commands

8.1 12C Communication Interface

The VK16K33CQ has two communication pins and follows the I2C protocol.

The SCL pin is the clock input pin, and the SDA pin is the serial data input/output
pin. When the I2C bus is idle, both of these pins are at a high level. The data on the
SDA line must remain stable at high levels of the clock. The clock signal on the SCL

line can only be changed when it is at a low level. When the SCL signal is at a high

level and the SDA signal changes from a high level to a low level, the data cable

starts to work or resumes work. When the SCL signal is at a high level and the SDA

signal changes from a low level to a high level, it stops working.

START and STOP  gpA ..

SCL

— SDA

SCL

S P
START STOP
Acknowledge data send __\_ m """"
datareceive ——— . no Ack—y
Ack —¢
Set g m36 7 8 9
START !

Byte Format SDA \

Rev.1.1
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9 I2C Address

<GS [ ave Address =

|
Slave address MSB LSB|

(0xEO)Bit0-R/Wbhit| 1 [ 1 |1 |0 |0 |0 |0 [rW

9.1 I2C Command Format

Write operation

Write commands

<— Slave Addr —» r&——— Cmdbyte ——»
slil1l1]ololo]lolo| [p7/p6|ps|palp3|p2[D1]DO m

Wﬁite T
ACK ACK

Write a single byte of data to display RAM

I [ [ I
4— Slave Addr —> < RAM Addr byte ] [*——Data byte—>!

S|1{1]1]0{0|0]|0|0| [C7C6|C5(C4|C3C2|C1{CO| |D7|D6|D5|D4|D3|D2(D1|D0 H

Writﬁ ' AACK
ACK ACK
Write multiple bytes of data to the display RAM
FSlave Addr— ! i« RAM Addrbyte —»!
Is|t]1][1]o]olofo]o]| |c7ce|cs|cacs|calctfco]
Write T
ACK ACK
i Data byte P Data byte > |« Data byte |
~~~~~~ D7\D6\D5\D4\D3\D2\D1\Do D7\D6\D5\D4\D3\D2\D1\Do /) D7\D6\D5\D4\D3\D2\D1\Do m
Ist ‘ 2nd T /1 ‘ Nth T
data Ack data ACK data ACK
ACK
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9.2 Read Operation

Reading a data byte does not apply to reading key values.

F Slave Addr —»i i*Ram Addr byte*i i« Slave Addr —N: :H—Data byte—ﬂl
S{1({1]1]0]/0]|0|0|0| |C7IC6[C5IC4(C3ic2c2icll [PIS|1({1[1[{0|0]ALAQ1 D7D6D5D4D3D2D1DOJ P
Write . ‘ R(jad‘ ACK
ACK ACK ACK

When reading N bytes, the address pointer automatically increments by 1 upon receiving the ACK

from the host. When reading the key, the address starts from 0x40 and continuously reads 6 pieces
of data.

FSlave Addr;»i i« Ram Addr byte +i FSlave Addr 44
st[1]1]o]o[o]o]o]| |c7cslesicaicaicacico [ps|1]1]1]o]ofatao[1]
Write T RéadT
ACK ACK ACK
i Data byte Lo Data byte i i Data byte |
______ D7D6D5D4D3D2D1DO  D7DED5D4D3D2DIDY D7[D6\D5[D4\D3\D2\D1\D0‘ [P]
Ist ‘ 2nd ‘ T I ‘ Nth
data data data NACK
ACK ACK ACK

Rev.1.1 03-November-2025 14/24
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10  Command Description

10.1 System Settings Commands

This command is used to set the working mode of the chip: normal mode or standby mode.

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 Function Note Default
Syst illat Standb d illator off
0 0 1 0 x| x| x 0 ystem oscillator andby mo.e(osc1 a (-)r off) 0x20
0 0 1 0 1 On/Off Normal mode(with the oscillator on)

10.2 Display Setting Commands

This command is used to set the on/off of the LED display and the overall flashing frequency of
the LED.

Bit7 | Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0 Function Note Default
1 0 0 0 0 Show Show off 0x80
1 0 0 0 X 1 on/off | Displayon |
1 0 0 0 0 0 Flashing off
1 0 0 0 0 1 Flickeri 2H
ickering z 0x80
1 0 0 0 X 1 0 frequency 1Hz
1 0 0 0 1 1 0.5Hz
10.3 SEG/INT Pin Function Setting Command
This command is used to set the output function of the INT/SEG pin.
Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | BitO Function Note Default
Lo 1|0 0 | 0 | INT/SEGpin Set to SEG output
1ol 1o lx|x[o0]1 g‘r‘l‘:fﬁ‘\?% ;?fgg?;ut Set to INT output, active low 0xA0
1 0 1 0 1 1 | level setting Set to INT output, active high

Rev.1.1 03-November-2025 15/24
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10.4 Display Address Setting Command

This command is used to set the address of the display RAM (0x00-0x0F). When
powered on, the address is set to 0x00 by default.

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | Display RAM address
0 0 0 0 0 0 0 0 0x00
0 0 0 0 0 0 0 1 0x01
0 0 0 0 0 0 1 0 0x02
0 0 0 0 0 0 1 1 0x03
0 0 0 0 0 1 0 0 0x04
0 0 0 0 0 1 0 1 0x05
0 0 0 0 0 1 1 0 0x06
0 0 0 0 0 1 1 1 0x07
0 0 0 0 1 0 0 0 0x08
0 0 0 0 1 0 0 1 0x09
0 0 0 0 1 0 1 0 0x0A
0 0 0 0 1 0 1 1 0x0B
0 0 0 0 1 1 0 0 0x0C
0 0 0 0 1 1 0 1 0x0D
0 0 0 0 1 1 0 1 0x0E
0 0 0 0 1 1 1 1 0xOF

10.5 Display Brightness Setting Command

This command is used to set the display brightness (level 16).

Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0 | Function Note
1 1 1 0 0 0 0 0 Set the pulse width to 1/16
1 1 1 0 0 0 0 1 Set the pulse width to 2/16
1 1 1 0 0 0 1 0 Set the pulse width to 3/16
1 1 1 0 0 0 1 1 Set the pulse width to 4/16
1 1 1 0 0 1 0 0 Set the pulse width to 5/16
1 1 1 0 0 1 0 1 Set the pulse width to 6/16
1 1 1 0 0 1 1 0 Set the pulse width to 7/16
1 1 1 0] 0 1 1 1 | Set the GRID | Set the pulse width to 8/16
1 1 1 0 1 0 | 0 | 0 | pulsewidth |Setthe pulse width to 9/16
1 1 1 0 1 0 0 1 Set the pulse width to 10/16
1 1 1 0 1 0 1 0 Set the pulse width to 11/16
1 1 1 0 1 0 1 1 Set the pulse width to 12/16
1 1 1 0 1 1 0 0 Set the pulse width to 13/16
1 1 1 0 1 1 0 1 Set the pulse width to 14/16
1 1 1 0 1 1 1 0 Set the pulse width to 15/16
1 1 1 0 1 1 1 1 Set the pulse width to 16/16

Rev.1.1
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11 Command Application

11.1 Initialize Configuration

When powering on, the power-on reset sequence must be met. After power-on,

parameters need to be configured first.
The initial parameters are configured through a series of commands, and the

command sequence is as shown in the following figure:

Power on

System Settings command =0X21
‘When Bit0=1, turn on the oscillator
and enter the normal mode

SEG/INT pin function setting
command =0XA0

Bit1:0=00 SEG/INT pin is set to the
SEG pin

Display the brightness setting
command =0XEF
Bitl:0=1111 GRID duty 16/16

'

Display the setting command=0X21
Bit0=1 shows on
Bit2:1=00 flashing off

11.2 Display Data Write Command Sequence

The display address setting
command address is: 0X00

'

Send display data

'

Display brightness setting
command = 0X21
Bit0=1 display on
(The initialization configuration
can be ignored)

Y

Proceed to
the next step
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11.3 Key-value read Command sequence

It is recommended to only perform read operations on the key data RAM and start from address

0x40. Each read operation should sequentially read the data from address 0x40 to 0x45.

Start

yes SEG/INT pin function
setting command Bit0=1?

EG/INT pin function setting
ommand Bit]="0" =2

Is the
flag register Bit =12

yes
\
Read the ki \ |
| Read the key value | | Read the key value | | cad the xey vaue | Read the key value
v Y v Y
. . . . Clear the interrupt flag Clear the interrupt flag
high level, and RAM is cleared to 0| high level, and RAM is cleared to 0 key value RAM to 0 key value RAM to 0

v v .
Proceed to Proceed to
the next step the next step i the next step

Rev.1.1 03-November-2025
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12 Application Circuits

‘When the surrounding interference is relatively large, a 10R to 10k
resistor and a PF-level small capacitor to ground can be connected in
series on the communication pin. When the power supply of the single-
chip microcomputer (3.3V) and the driver chip (5V) is inconsistent, it is

The filter capacitor between VDD and GND should be placed as close
to the chip as possible on the PCB board to enhance the filtering effect.

VDD

recommended to add a level conversion circuit on the communication pin o|o|<|l3
VDD=3V-5.5V 31S1813[=
VDD
(9 o |cOo |~ 8
a1 R1 []R2 | c
. 10K | 10k 285 g 7]
o>Sn
2 [ GND R GRo > s1
3 =515——>— GR1 S2
4 — GRID2 3 GR2 53
5 SCL SCL GRIDS 4 | oo o
SDA SDA
6 GRID4 5 GR4 S5
MCU_CONNECT ©E e
- ORORORE
— VK16K33CQ_QFN20
w|o|r~
[ad[ad 2 )
olololals
3 b1 3 3 8 3 o
& & & & & & &
R3 R4 RS R6 R7 RS RO R10
30K 39K 39K 39K []39K 39K []39K 39K
keyl key3 key4 Y5 key6 key7 key8
— — — —_ —_ — — D1
= +—O O 070 05340 Oq H GRIDL
key9 €y, €y €y’ | keylZ keyl5 keyl6
D b_o—-—o_1 b_o—-—o_1 )—O_-_ )—O_-_ )—O_-_ )—O_-_ 2
Gl
keyl17 KeyIo Key20 k_yTlﬁ_ €y. Ey. _ks_yﬂﬁ_N—Rm
D D D D D D D D D3
o 040 0940 090 090 o0 oqo oo K GRID3
o | o ™ < w0 © N~
o} 0] O O] U] U] U] 0}
w L] w w w w w w
%] (2] %] (%2} [%2] (2] 72} %]
D5 D6 D7 D8 D9 D10 D11 D12 GRIDO
/'ﬁ /K /K /'ﬁ /K /K /'ﬁ /K
D13 D14 D15 D16 D17 D18 D19 D20 GRID1
/K /‘ﬁ /‘ﬁ /K /‘ﬁ /"ﬁ /K /‘ﬁ
D21 D22 D23 D24 D25 D26 D27 D28 GRID2
D29 D30 D31 D32 D33 D34 D35 D36 GRID3
/% /’ﬁ /’ﬁ /"ﬁ /’ﬁ /’ﬁ /"ﬁ /’ﬁ
D37 D38 D39 D40 D41 D42 D43 D44 GRID4
D45 D46 D47 D48 D49 D50 D51 D52 GRIDS
/'ﬁ /K /K /'ﬁ /K /K /'ﬁ /K
D53 D54 D55 D56 D57 D58 D59 D60 GRID6
/K /‘ﬁ /‘ﬁ /K /‘ﬁ /"ﬁ /K /‘ﬁ
D61 D62 D63 D64 D65 D66 D67 D68 GRID7

Connect the SEG pin to the anode of the LED and the GRID pin to the cathode of the LED
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13 Electrical Characteristics
13.1 Absolute Maximum Ratings
Parameter Symbol Ratings Unit
Supply voltage VDD Vss-0.3V to Vgst6.5 \Y
Input Voltage VIN Vss-0.3V to Vppt0.3 AV
Storage Temperature Tsra -50~+120 °C
Operating Temperature Torg -40~+85 °C
13.2 DC Electrical Characteristics
Svmbol P Mi T ) Test Condition
ymbo arameter n. yp. | Max. | Unit VDD Condition
VDD |[Supply voltage 3.0 5 5.5 \Y - -
. No-load, normal operation, with|
IDD | Working current ) ! 2 | mA 1S e SEG/INT terminal set to 0
IstB  |Standby current - 1 10 | pA 5 |No-load, standby mode
Vi |High-level Input 0.7vpp| - VDD | V 5 |SDA,SCL
Vi |Low-level Input 0 - |03vpp| V 5 |SDA,SCL
I |Input leakage current -1 - pHA - |Vin=Vss or Vpp
R | -d . SEG0/K1~SEG7/KS,
p. | Input pull-down resistor | 250 - KQ 5 During the key scan
IoLi |Low-level output current| 6 - - mA 5 [Vor=0.4V; SDA
Iorz | SEG source current 6 - - mA 5 |Vor=04V,INT Pin
I SEG . 20 | 25 | 40 | mA | 5 |Vog=Vpp-2V,(SEGO~SEG7)
ottt source curren 25 | 30 | -50 | mA Vor=Vp-3V,(SEGO~SEG7)
IroLse High-level output - - 5 % 5 [Vou=Vpp-3V,(SEGO~SEG7)
current tolerance
Iots | GRID sink current 160 200 - mA 5 [VoL=0.3V,(GRIDO~GRID7pin)
Vo= VDD-2V,
lIon2 | GRID source current 20 | 25| 40 | mA | 5 (C?EIDO]BGDRID3 pin)
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13.3 AC Electrical Characteristics

. Test Condition
Symbol Parameter Min. | Max. | Unit Condition
fscr  |Clock frequency - 400 | kHZ —
. . During this period, the bus must remain
taur | Bus idle time 1.3 ) S lidle until a new transmission begins
. N After this period, the first clock pulse
tap; st | Start-up condition holding time | 0.6 - HS | il be generated
frow |SCL low-level time 1.3 - us
tuign | SCL high-level time 0.6 - us —
tsu, sta |Set the time for the Star status | 0.6 - us |1t is only related to the repeated START signal
tup; par | Data retention time 0 - us
tsu; par | Data setting time 100 | - ns —
t.  |Rising time - 0.3 | M8 |Periodic sampling
tr  |Decrease time - 0.3 | M8 |Periodic sampling
tsy; sto |Stop setting the time for the condition| 0.6 - us
taa |The effective clock output time | - 0.9 | HUs —
Input filter time constant . Y
t . - 50 Noise suppression time
P | (SDA and SCL pins) NS | OISe SUppresst
12C Timing
AT 1 o 9
SDA x
L mw_ r Tl
le tsu:pAT BUF
i tLow o - tHD:STA
| !
SCL
T tupsta tj ~ ¢ tsoera tsu:sto ~
S HD:DAT HIGH Sr P S

SDA OUT X ><
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14  Package Information

14.1 QFN20L(3.0mmx3.0mmx0.75mm-0.40mm)

D
Nd ‘
20 | | 20
‘ ;] \J U m ulL h
! | S | Nl
2 | 3 | ~ P .
R . N = R =
| ) | -
| —= | —
| Mmmaon
‘ EXPOSED THERMAL / ‘ L b o
PAD ZONE
BOTTOM VIEW
<
T =" HHHHI
. &
MILLIMETER
SYMBOL MIN NOM MAX
A 0.70 0.75 0.80
Al - 0.02 0.05
b 0.15 0.20 0.25
c 0.18 0.20 0.25
D 2.90 3.00 3.10
D2 1.55 1.65 1.75
e 0.40BSC
Ne 1.60BSC
Nd 1.60BSC
E 2.90 3.00 3.10
E2 1.55 1.56 1.75
L 0.35 0.40 0.45
h 0.20 0.25 0.30
ki, 13w
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15 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.
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16 Revision History

No. | Version Date Modify the content Check
1 1.0 2022-08-09 Initial release YES
2 1.1 2025-11-03 Change Description YES

[1] Please refer to the latest version of this document before starting or finalizing

any design.

[2] Since the release of this document, the status or availability of this product may
have changed. For the most up-to-date information, please visit:

https://www.szvinka.com/
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