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VK1603 
Three-channel LED 

driving control circuit

VK1603 is a dedicated circuit for driving and controlling three-channel 
LEDs. It integrates an MCU digital interface, data latch, LED high-
voltage driver, and other circuits. Through external MCU control, this 
chip can achieve independent brightness control and cascaded control, 
enabling the control of color dot matrix lighting for outdoor large 
screens. The product has excellent performance and reliable quality.

• Single-line data transmission
• Built-in double RC oscillation, and according to the signal on the

data line clock synchronization, after receiving the data of the unit
can be automatically

• Subsequent data for plastic forward
• Linear transmission, unlimited cascade
• Any two points transmission distance of more than 10 meters

without increasing any circuit
• Data transmission frequency: 800K per second. When the picture

refresh rate reaches 30 frames per second, it shall be no less than
1024 points.

• PWM control terminal can achieve a level 256, sweep frequency
not less than 3 KHZ

• Output port withstands a voltage of 10.5V.
• After power on the absence of signal input out the lamp
• Available Packages:

SOP8(150mil)(4.9mm x 3.9mm PP=1.27mm)
TSOT23-8L
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3   Application field

1   General Description

2   Key Features

• Carousel lights, ambient lights, sound effect lights, party lighting
• Desktop creative lights, etc. 
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4   Chip pin and coordinates

PAD NAME PAD SIZE(um^2) X(Center)um Y(Center)um

DIN 60*60 150 257.5

GND 60*60 257.5 257.5

DO 60*60 257.5 150

B 60*60 257.5 42.5

G 60*60 150 42.5

R 60*60 42.5 42.5

VDD 60*60 42.5 150

DIN GND

VDD DO

G BR

VK1603
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Chip area：360×360 um2 

PAD size：60×60 um
Substrate potential：GND
Minimum spacing：47.5 um Aluminum pad thickness：3um
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For more information:  Page 11

5   Package Pinout Information(SOP8)
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5.1   VK1603/SOP8 Pin Description

Display data input (800K)

1

Display data cascading output (800K)DOUT

2

Red PWM Control outputOUTR

3

Green PWM Control outputOUTG

4

Blue PWM Control outputOUTB

5

Negative power supplyGND

6 DIN

No. I/OName Function Description

O

O

O

O

GND

I

Positive power supply

NCNC7

8 VDD

-

VDD

VK1603
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6   Package Pinout Information(TSOT23-8L)
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6.1   VK1603/TSOT23-8L Pin Description

VK1603
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Display data input (800K)

1

Display data cascading output (800K)DOUT

2

Red PWM Control outputOUTR

3

Green PWM Control outputOUTG

4

Blue PWM Control outputOUTB

5

Negative power supplyGND

6 DIN

No. I/OName Function Description

O

O

O

O

GND

I

Positive power supply

NCNC7

8 VDD

-

VDD
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7   Maximum rating

(Unless otherwise specified，TA＝ 25℃，VSS＝ 0V)

Parameters Symbol Range Unit

Logic power supply voltage VDD 3.0 ～ ＋ 6.0 V

Output port withstand voltage VOUT 9.5 V

Logic input voltage VI1 − 0.5 ～ VDD ＋ 0.5 V

Operating temperature Topt − 30～ ＋ 85 ℃

Storage temperature Tstg − 55 ～ ＋ 150 ℃

7.1 Recommended scope of work

(Unless otherwise specified，TA ＝ − 20 ～ ＋ 70℃，VSS ＝ 0V)

Parameters Symbol Min. Typ. Max. Unit Test conditions

Logic power supply voltage VDD - 5 - V -

High-level input voltage VIH 0.7 VDD - VDD V -

Low-level input voltage VIL 0 - 0.2 VDD V

Output port withstand voltage VOUT 9.5 V

7.2 Electrical parameters

(Unless otherwise specified，TA ＝ − 20～＋70℃，VDD ＝ 4.5～5.5V，VSS ＝ 0V)

Parameters Symbol Min. Typ. Max. Unit Test conditions

Dout Current injection capability Idoutl - 30 mA

Dout Current carrying capacity Idouth

0.7 VDD

30 mA

RGB Output current io

-

12

0.2 VDD

mA

High-level input voltage VIH - V

Low-level input voltage VIL - V

-

-

-

-

-

- DIN

DIN

VDD=5V,VO=5V,DOUT

VDD=5V,VO=0V,DOUT

VDD=5V,VO=1.5V

VK1603
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8   Function Description
Using single chip communication way, with the method of zero code signal. After 
power-on reset, the chip receives data sent from the DIN terminal. Once it receives 24 
bits of data, the DO port starts to forward the data, providing input data for the next 
chip. Before forwarding, the DO port remains pulled low. At this time, the chip will 
not accept new data. The OUTR, OUTG, and OUTB three PWM output ports of the 
chip will emit signals with different duty ratios according to the received 24-bit data. 
The signal period is 0.3 ms. If the input signal from the DIN terminal is the RESET 
signal, the chip will send the received data for display. The chip will reaccept new 
data after this signal ends. After receiving the first 24 bits of data, it will forward the 
data through the DO port. Before receiving the RESET code, the OUTR, OUTG, and 
OUTB pins of the chip maintain their original output. When receiving a RESET code 
of more than 80 μs, the chip will output the 24-bit PWM data pulse width to the 
OUTR, OUTG, and OUTB pins.

8.1  Timing waveform diagram

1）Input code pattern

0 

1 

RESET 

VK1603

2）Encoding time

Name Description Typical value Allowable error

T0H 0 code, high level time 0.3µs ± 50ns

T1H 1 code, high-level time 0.6µs ± 50 ns

T0L 0 code, low-level time 0.6µs ± 50 ns

T1L 1 code, low-level time 0.3µs ± 50 ns

Tres Reset code, low level duration >=84us

Note: The allowable error refers to the error in the same direction.
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>=84us
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3）Connection method

D1 D2 D3 D4

DIN DO

Chip1

DIN DO

Chip2

DIN DO

Chip3

D1

D2

D3

No. 1 24BIT No. 2 24BIT No. 3 24BIT

No. 2 24BIT No. 3 24BIT

No. 3 24BIT

No. 2 24BIT No. 3 24BIT

No. 3 24BIT

Data refresh cycle 1

RERESET
COOE

RERESET
COOE

4）Data transmission method

R7 R6 R5 R4 R3 R2 R1 R0 G7 G6 G5 G4 G3 G2 G1 G0 B7 B6 B5 B4 B3 B2 B1 B0

Note: High position takes the lead and sends data in the order of RGB.

Note: D1 represents the data sent by the MCU end, while D2, D3, and D4 are the data     
       automatically reshaped and forwarded by the cascaded circuit.

VK1603

5）24-bit data structure
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Data refresh cycle 2

No. 1 24BIT No. 2 24BIT No. 3 24BIT

D4
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VDD

C2

100uF

C1

100nF

GND

VDD, filter capacitance between GND in PCB wiring should be placed close to the chip, the strengthening effect.

OUTR1

OUTG2

OUTB3

GND4 DOUT 5

DIN 6

NC 7

VDD 8

U1

VK1603_SOT23-8

LED1 LED2 LED3

VDD

GND

OUTR1

OUTG2

OUTB3

GND4 DOUT 5

DIN 6

NC 7

VDD 8

U2

VK1603_SOT23-8

VDD

LED4 LED5 LED6

VDD

GND

OUTR1

OUTG2

OUTB3

GND4 DOUT 5

DIN 6

NC 7

VDD 8

U3

VK1603_SOT23-8

VDD

LED7 LED8 LED9

VDD

GND

R1

33R
DIN

R2

33R

R3

33R

Signal input can be 
concatenated a 33 prevent 
damage of electric plug pull IC 
input resistance

VDD

C4

100uF

C3

100nF

GND

VDD

C6

100uF

C5

100nF

GND

VDD

9   Application Circuits 
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10            Package Information

10.1        SOP8(150mil)(4.9mm x 3.9mm PP=1.27mm)

BASE METAL WITH PI ATING

SECTION B-B

D A
1

A
2

A C

θ°

0.
25

L

L1

Df
E1 E

b e
B B

b1

b

c1 c

f

SYMBOL
MILLIMETER

MIN NOM MAX
A - - 1.75
A1 0.10 0.15 0.20
A2 1.35 1.45 1.55
b 0.39 - 0.47
b1 0.38 0.41 0.43
c 0.20 - 0.25
c1 0.19 0.20 0.21
D 4.78 4.88 4.98
Df 4.93 - 5.33
E 5.80 6.00 6.20
E1 3.80 3.90 4.00
e 1.27 BSC
L 0.51 0.66 0.81
L1 0.95 1.05 1.15
θ 0 - 8°
f 0.05 - 0.20

VK1603

11/14Rev.1.1 04-November-2025



 永嘉微电
Vinka Microelectronics

10.2        TSOT23-8L

VK1603

C

C1 B2

D1

D

A1
A

BB1

A2

C2
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SYMBOL
MILLIMETER

MIN NOM MAX
A
A1 0.58 0.63 0.68
A2 0.30 0.35 0.40

1.55 1.60 1.65
2.75 2.90 3.05

0.127BSC
0.95 1.00 1.05
0.00 0.06 0.12
0.37 0.40 0.43
0.57 0.65 0.73
0.30 0.40 0.50

B
B1
B2
C

C1
C2
D
D1

2.87 2.92 2.97
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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.

11   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.
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VK1603

12   Revision History

No. Version Date Modify the content

1 1.0
2 1.1

Check

2020-08-10

2025-11-04

Original version YES

YESUpdate version

[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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