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Note: Except for VK1651, for all other common cathode/common anode digital tubes, SEG is 
connected to the anode and GRID to the cathode.
The SEG of VK1651 is connected to the cathode and the GRID to the anode.

Communication 
interface Drive lattice Common

Cathode Drive
Common

Anode Drive Key press Packaging

VK1640 CLK/DIN 128 8 / 16 16 / 8 --- SOP28

VK1640A CLK/DIN 128 8 / 16 16 / 8 --- SSOP28

VK1640B CLK/DIN 96 8 / 12 12 / 8 --- SSOP24

VK1Q60 CLK/DIN 32 8 / 4 4 / 8 7×4 QFN16L
(3×3mm)

VK1650 CLK/DAT 32 8 / 4 4 / 8 7×4 SOP16

VK1651 CLK/DIO 28 4 / 7 7 / 4 7×1 SOP16

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

VK1640 SOP28 26/tube 2080/box 20800 PCS

VK1640A SSOP28 50/tube 5000/box 50000 PCS

VK1640B SSOP24 50/tube 10000/box 100000 PCS

VK1Q60 3000/reel 30000/box 120000 PCS

VK1650 SOP16 4000/reel 16000/box 96000 PCS

VK1651 SOP16 50/tube 10000/box

QFN16L
(3×3mm)

4   Product Selection

5   Ordering Information

Part No.
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For more information:  Page 14

6   Package Pinout Information(SOP16)
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GNDGND

9-12

I/O

LED GRID output (N-tube leakage open); Key scan outputGRID1-GRID4

13 VDDVDD

2-8 OSEG1/KS1-
SEG7/KS7

14 DIO

15 I Input/output data at the rising edgeCLK

Serial data input/output

1 Negative power supply

O

LED SEG driver output, high level effective, also used as key 
scan input, high level effective, built-in pull-down

Positive power supply

6.1  VK1651/SOP16 Pin Description

No. I/OName Function

16 O
The data input to this pin is latched after the display period ends, 
and K1 has a 10K pull-up resistor insideK1
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7      Functional Description 

7.1   Block Diagram

CLK

DIO

VDD

GND

Control 
and 

timing circuits
LED driver 

output circuit
/

Key scanning 
output circuit

Display RAM

GRID1

GRID4 

SEG7/KS7

SEG1/KS1

8-level brightness
adjustment

Key scanning 
circuit

K1
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Note: 
1. The value stored inside the chip display RAM at the moment of power-on may be
random. It is recommended that the customer perform a power-on reset of the
display RAM, that is, write all the data 0x00 to the 4-byte display RAM(address
0xC0-0xC3) after power-on
2. 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.

GRID1 
GRID2 
GRID3 
GRID4 

D7 D6 D5 D4 D3 D2 D1 D0 

0xC0
0xC1
0xC2
0xC3

X
 

SEG
7

SEG
6

SEG
5 

SEG
4 

SEG
3 

SEG
2 

SEG
1 

The key scan matrix is 7×1 bits, as shown below:

Note: Combination keys are not supported. When no key is pressed, the read key data 
is 0xFF(11111111).

VK1651

K
S1

K
S2

K
S3

K
S4

K
S5

K
S6

K1

K
S7

After the key is pressed, the read key values of VK1651 are shown in the following table:

0xEF 0x6F 0xAF 0x2F 0xCF 0x4F 0x8FK1
Key value

column
line KS1 KS2 KS3 KS4 KS5 KS6 KS7
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The static display memory (RAM) has an 8× 4-bit structure and stores the displayed 
data. The content of RAM is directly mapped to the display content of the LED 
driver, with display addresses ranging from 0xC0 to 0xC3, and there are a total of 4 
display units. If you want to turn on or off a certain LED, simply set the 
corresponding display RAM position 1 or clear 0. For example, to control the on/off 
of LED1 driven by pins SEG1 and GRID1, simply set the bit0 position of the 
corresponding display RAM (address 0xC0) to 1 or clear 0. When powered on, the 
default address is 0xC0.

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

7.2   Display RAM- Storage Structure

GRID
SEG

Addr

7.3  Keyboard Scanning
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Bit7 Bit6 Command function

0 1

1 0

1 1

Data read and write setting command

Display control command

Address setting command

7/1624-September-2024Rev.1.3 

The VK1651 has two communication pins. Two-wire serial communication is 
adopted.

The CLK pin is the clock input pin. Data is written to the display RAM at the rising 
edge, and DIO pin data is read out at the rising edge.

The DIO pin is a serial data input pin. Input data changes at the low level of the 
CLK and is transmitted at the high level of the CLK.

The starting condition for data input is that when CLK is at a high level, DAT 
decreases from high to low. The termination condition is that when CLK is high, 
DAT changes from a low level to a high level.

ACK signal: If the communication is normal, at the 8th clock falling edge of the 
serial communication, the VK1651 pulls down the DAT. DAT is released as input 
until the 9th rising edge of the clock is detected.

8     Serial Communication Commands 

8.1  Communication Interface

8.2  Command Format

Commands are used to set the display mode, write display data and read key values.

The first byte input by DIO after the falling edge of CLK is taken as the command. 
After decoding, the highest two bits, 7 and 6, are selected to distinguish different 
commands, as shown in the following table:
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This instruction is used to set data writing and reading. Bits B1 and B0 are not 
allowed to be set to 01 or 11. 
MSB                                               LSB 
B7 B6 B5 B4 B3 B2 B1 B0 Note
0 1 0 0 Write the data to the display register

0 1 1 0 Read keys scan data

0 1 0 Automatic address increase
0 1 1 Fixed address
0 1 0 Normal mode
0 1 1 Test mode

Function
Data read and 

write mode 
Settings
Address 

increase mode 
Settings

Test mode 
Settings

(for internal use)

For 
irrelevant 

items, 
fill in 0

9.2   Address Setting Command
Set the address of the displayed RAM (0xC0-0xC3). When powered on, the address is 
set to 0xC0 by default.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0 Display RAM address

1 1 0 0 0 0 0xC0 
1 1 0 0 0 1 0xC1 
1 1 0 0 1 0 0xC2
1 1 0 0 1 1 0xC3 

For 
irrelevant 

items, 
fill in 0

9      Command Description

9.1   Data Read And Write Setting Commands

9.3   Display Control Commands
Set the display switch and select the display brightness (8 levels).

MSB LSB 
B7 B6 B5 B4 B3 B2 B1 B0 Note
1 0 0 0 Set the pulse width to 1/16

1 0 0 1 Set the pulse width to 2/16

1 0 0 Set the pulse width to 4/16

1 0 0 Set the pulse width to 10/16 

1 0 Set the pulse width to 11/16

1 0 Set the pulse width to 12/16 

Function

Grayscale 
setting

For 
irrelevant 

items, 
fill in 0

1 0 0 Show off

1 0 1 Display on
Display switch 

Settings

1 0 Set the pulse width to 13/16 

1 0 Set the pulse width to 14/16

0
0

1
1

1
1

1
1

0
0
1
1

0
1
0
1

0
1
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10      Command Timing

10.1   Send Display Data (address automatically adds 1)

Cmd1: Data Read and Write Settings Command - Set Address Auto-increment Mode 
            (0x40)
Cmd2: Address Setting Command - Set the display RAM address (0xC0-0xC3)
Data1: Send display data to the display RAM address set by Cmd2
Data1-Datan: Send the display data to the starting address set by Cmd2 and the 
                       subsequent display RAM (up to 4 bytes)
Cmd3: Display Control Command - Display on and set the display brightness level

To transfer display data using the address auto-increment mode, first set the starting 
address of the data to be transferred (corresponding to the display RAM address). 
After the starting address command word is sent, the display data is directly 
transmitted, with a maximum of 4 bytes. After the data is transmitted, the 
corresponding display control command is sent.

CLK

DIO

start
start

stop

ACK

Data1

ACK

Data4

ACK ACK
stop

ACK start

Cmd1 Cmd2 Cmd3

stop

9/1624-September-2024Rev.1.3 
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10.3   Read The Key Timing Sequence

CLK

DAT

1 2 3 4 5 6 7 8 9 1 2 3 4 5 6 7 8 9

ACK ACK

Cmd

STOP

Cmd: Send read key scan command (0x42)
Data: Read key value, 1 byte represents one key code, only supports single keys, does 
          not support multiple keys.

START

VK1651

D7 D6 D5 D4 D3 D2  D1 D0

10/1624-September-2024Rev.1.3 

Cmd1: Data Read and Write Settings Command - Set Fixed Address Mode (0x44)
Cmd2: Address Setting Command - Set the display RAM address (0xC0-0xC3)
Data1: Send display data to the display RAM address set by Cmd2
Cmd3: Address Setting Command - Set Display RAM Address (0xC0-0xC3)
Data2: Send display data to the display RAM address.... set by Cmd3 A maximum of 
4 bytes of data can be transmitted
Cmd4: Display Control Commands - Display on and set the display brightness level

10.2   Send Display Data (fixed address)

To transmit display data using the fixed address mode, first set the address for the 
data to be transmitted (corresponding to the display RAM address). After the address 
is sent, directly transmit 1 byte of display data through an ACK signal. Once the data 
transmission is completed, send a stop signal. Then start transmitting the address of 
the next display data. Directly transmit 1 byte of display data through an ACK signal. 
After the data transmission is completed, send a stop signal. ... Display the data until 
the last byte is transmitted, with a maximum of 4 bytes.

CLK

Data1DIO

start start
stop start

Data2

stop stop

ACK stopACK 
startACK ACK ACK ACK

Cmd4Cmd3Cmd2Cmd1
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11   Application Circuits

VK1651
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8 SEG7/KS7 GRID4 9GRID3 10GRID2 11G

V
RID1

DD 12

DIO 13

CLK
K1 1

1
1

6
5
4

U1
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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 
recommended to add a level conversion circuit on the communication pin

                                                 GND
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.

D1

D16

D2 D3 D4

D5 D6 D7 D8

D9 D10 D11 D12

D15D14D13

The SEG pin can only be connected to the cathode of the LED, 
and the GRID pin can only be connected to the anode of the LED
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Symbol
Supply voltage VDD -0.5～7.0 V
Input Voltage VIN VSS-0.5～VDD+0.5 V

SEG output current IO1 -500 mA

GRID output current IO1 200 mA
Power loss PD 400 mW

Storage Temperature TSTG -65~+150 ℃
Operating Temperature TOTG -40~+85 ℃

Operating voltage VDD 3.0 5.0 5.5 V — —
Static current IDD — — 5.0 mA 5V No load /LED off

Low-level
input current

IOL1 -20 -25 -40

mA 5V

VO=VDD-2V 
SEG1~SEG7

IOL2 -20 -30 -50 VO=VDD-3V 
SEG1~SEG7

High-level
output current IOH 80 140 — mA 5V VO=VDD-0.3V 

GRID1- GRID4

High-level output 
current tolerance

ITOLSEG — — 5 % VDD VO=VDD-3V 
SEG1- SEG7

Low-level Input VIL 0 — 0.3
VDD

VDD

CLK, DIOHigh-level Input VIH 0.7 — 1.0 VDD
Hysteresis voltage VH — 0.35 — VDD

Pull-up resistor RL — 10 — kΩ 5V K1

12/1624-September-2024Rev.1.3 

12     Electrical Characteristics 

12.1  Absolute Maximum Ratings
Parameter Ratings Unit

12.2  DC Electrical Characteristics

Parameter Symbol Min. Typ. Max. Unit
Test Conditions

VDD Conditions
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客户应适当的提供设计和运行，保障措施

以尽量减少其产品与应用的相关风险。如

果因客户的应用或产品的弱点或缺陷所产

生的，或因使用其他第三方的产品而造成

的任何缺陷、损失、费用支出等问题，本

公司不承担任何责任。客户应负责为其使

用本公司产品的第三方客户做必要的产品

或应用的测试，以避免使用不当而造成不

必要的损失。本公司对在此方面不承担任

何责任。

商业销售条件 —— 本公司的产品销售

条款适用于通用的商业销售条款。如有其

他要求可另出一份单独有效的书面协

议，在此种情况下，将适用该单独有效的

书面协议条款和条件。关于客户采购本公

司的产品，本公司在此明确拒绝适用客户

的通用条款和条件。

出口控制 —— 本文档描述的产品以及其

项目可能受出口管制条例限制。出口可能

需事先获得国家机关许可。

14  免责说明

保修和责任 ——  本文档中的信息是正确可

靠的，但我公司对于这些信息的准确性和完

整性不作任何保证。对于此类信息的使用后

果不负任何责任。在任何情况下，深圳市永

嘉微电科技有限公司(以下简称本公司)不会

承担任何间接 、意外发生、惩罚性的相关性

的损害赔偿，不管这些损害赔偿是基于侵权

（包括疏忽）、保修、违约合同或是其他法

律理论。

变更的权利 ——  本公司有权在任何时间对

此文件发布的信息做出任何改动。更改过的

文件将会取代之前所有公布的信息。您可随

时查看我们的官网：

https://www.szvinka.com/

适用性 —— 本公司的产品并非是为那些用

于对生命和安全有重大关系的系统和设备而

设计的。对于使用本公司的产品而导致的故

障，造成的人身伤害、甚至死亡、或是严重

的财产或环境损害的应用程序。如果本公司

的产品应用在此类的设备或应用程序中，本

公司对此造成的风险将不承担任何的责任，

因此这些风险由客户自行承担。

应用 ——  在这里所有描述有关产品的任何

应用程序仅用于说明的目的。在没有进一步

测试或修改的情况下，本公司对该应用程序

的指定用途是否合适不作任何表示或保证。

本公司不负责协助应用程序或客户的产品设

计。同时客户应自行负责决定我司的产品是

否适合应用计划产品、计划的应用程序以及

第三方客户的使用。
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15   历史版本

No. 版本 日期 修订内容

1 1.0

2 1.1

检查

2018-08-10
2018-10-11

原始版本 YES

YES添加参考电路

[1] 在开始或完成设计之前，请查阅最近发布的文件。

[2] 自本文档发布以来，本文档中描述的设备产品状态可能已经发生了变化，

并且在多个情况下可能会有所不同。最新的产品状态信息可在互联网上查询，

网址为 https://www.szvinka.com/ 

3 1.2

4 1.3

2019-03-21

2024-09-24

检查数据手册 YES

YES更新内容
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