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1 General Description

The VK2C21AA is a dot-matrix memory-mapped LCD driver that
supports LCD screens with a maximum of 80 dots (20SEGT4COM)
or 128 dots (16SEGT8COM). The single-chip microcomputer can
configure display parameters and read and write display data through
the 12C interface, and can also enter power-saving mode through
instructions. Its high anti-interference and low power consumption
features make it suitable for water, electricity and gas meters as well

as various industrial control instruments.

2 Key Features

e Operating voltage: 2.4-5.5V

e Built-in RC oscillator (default)

e Selectable LCD bias: 1/3 or 1/4

e Selectable LCD duty: 1/4 or 1/8

e Built-in 20x4-bit. 16x8-bit display RAM

e The frame rate can be configured as 80Hz or 160Hz

e Power-down mode via software command(LCD OFF, SYS DIS)

e [2C communication interface

e Display mode 20x4. 16x8

e Three display overall flicker frequencies

e Software-configurable of LCD parameters

e Auto-increment addressing for sequential read/write

e VLCD pin provides the LCD driving voltage source(2.4-5.5V)

e [tis equipped with a built-in 16-stage LCD driver voltage
adjustment circuit

e Built-in power-on reset circuit (POR)

e Low power consumption and high anti-interference

e Available Packages:
SSOP28L(150mil) (9.9mm x 3.9mm PP=0.635mm)
DICE
COG
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3 Product Selection
Part No. SEGxCOM BIAS DUTY Packaging
VK2C21A 20%x4,16%8 1/3,1/4 1/4,1/8 SOP28
VK2C21AA 20x4,16%8 1/3,1/4 1/4,1/8 SSOP28
VK2C21AQ 20x4,16%8 1/3,1/4 1/4,1/8 QFN28L
VK2C21B 16x4,12x8 1/3,1/4 1/4,1/8 SOP24
VK2C21BA 16x4,12x8 1/3,1/4 1/4,1/8 SSOP24
VK2C21BQ 16x4,12x8 1/3,1/4 1/4,1/8 QFN24L
VK2C21C 12x4,8x8 1/3,1/4 1/4,1/8 SOP20
VK2C21CQ 12x4,8x8 1/3,1/4 1/4,1/8 QFN20L
VK2C21D 8x4,4x8 1/3,1/4 1/4,1/8 SOP16
VK2C21DQ 8x4,4x8 1/3,1/4 1/4,1/8 QFNI16L
VK2C22A 44x4 1/2,1/3 1/4 LQFP52
VK2C22B 40%x4 1/2,1/3 1/4 LQFP48
VK2C22 44x4 1/2,1/3 1/4 DICE
VK2C23A 55%4,51x8 1/3,1/4 1/4,1/8 LQFP64
VK2C23B 35x%8 1/3,1/4 1/8 LQFP48
VK2C23 56%4,52x8 1/3,1/4 1/4,1/8 DICE
VK2C24A 71x4,67x8,59x16 1/2,1/3,1/4,1/5 1/4,1/8,1/16 LQFP80
VK2C24B 55%4,51x8,43x16 1/2,1/3,1/4,1/5 1/4,1/8,1/16 LQFP64
VK2C24 72x4,68x8,60x16 1/2,1/3,1/4,1/5 1/4,1/8,1/16 DICE
4 Ordering Information
Part No. Packaging Tube Qty Tray(reel)Qty Box Qty Total Qty Notes
VK2C21A SOP28 26/tube - 2080/box 20800 PCS
VK2C21AA SSOP28 50/tube - 5000/box 50000 PCS
VK2C21AQ QFN28L - 490/reel 4900/box 29400 PCS
VK2C21B SOP24 30/tube - 2400/box 24000 PCS
VK2C21BA SSOP24 50/tube - 10000/box 100000 PCS
VK2C21BQ QFN24L - 490/reel 4900/box 29400 PCS
VK2C21C SOP20 36/tube - 2880/box 28800 PCS
VK2C21CQ QFN20L - 490/reel 4900/box 29400 PCS
VK2C21D SOP16 50/tube - 10000/box 100000 PCS
VK2C21DQ QFNI16L - 3000/reel 3000/box 120000 PCS
VK2C22A LQFP52 - 90/tray 900/box 5400 PCS
VK2C22B LQFP48 - 250/tray 2500/box 15000 PCS
VK2C22 DICE - 400/tray 2000/box 4000 PCS DICE
VK2C23A LQFP64 - 250/tray 2500/box 15000 PCS
VK2C23B LQFP48 - 250/tray 2500/box 15000 PCS
VK2C23 DICE - 250/tray 1000/box 2000 PCS DICE
VK2C24A LQFP80 - 90/tray 900/box 5400 PCS
VK2C24B LQFP64 - 250/tray 2500/box 15000 PCS
VK2C24 DICE - 200/tray 1000/box 2000 PCS DICE
Rev.1.3 19-June-2025 2/23
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VK2C21 COB

5 COB Pad Information

5.1 COB Pad Assignment

COMO
COM1
COM2
COM3

dpaxmen
na<Q00DO0O0
%) [ageI
£385=258558845

ERNE

BARIRsIRARARSIRARIIRARTRY

TEST

FEEE

(0,0

(I3 (13 | 3 2 0 e G 2

0DdS/FINO!
1DdS/SINO,
THOHS/9NO
EDAS/LINO

Chip size: 1150x1715 um 2, substrate potential: VSS

PAD size: 70x70 um

SEG14
SEG13
SEG12
SEGI11

VDD (Pad27) and VCCA2 (Pad26) must be bound together.

The VLCD (Pad25) and SEG19 (Pad24) must be bound together.

When the VLCD pins are configured to detect the internal bias voltage, the LCD
drive voltage can be externally temperature-compensated through the voltage
provided by the VLCD pins.
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5.2 COB PAD Coordinates

Unit: um
Pad No Name X Y Pad No Name X Y

1 COMO 93.11 1016.655 17 SEG12 1056.89 1621.89
2 COMI 9311 932.155 18 SEG13 1056.89 1265.89
3 com2 93.11 847.655 19 SEG14 1056.89 1350.39
4 COM3 93.11 763.155 20 SEG15 1040.39 1621.89
5 COM4/SEGO 130.97 93.11 21 SEG16 950.39 1621.89
6 COMS/SEG1 220.97 93.11 22 SEG17 860.39 1621.89
7 COM6/SEG2 3109 93.11 23 SEG18 756.75 1621.89
8 COM7/SEG3 400.97 93.11 24 SEG19 666.75 1621.89
9 SEG4 490.97 93.11 25 VLCD 576.75 1621.89
10 SEG5 580.97 93.11 26 VCCA2 486.75 1621.89
11 SEG6 670.97 93.11 27 VDD 396.75 1621.89
12 SEG7 760.97 93.11 28 SDA 306.75 1621.89
13 SEG8 850.97 93.11 29 SCL 199.61 1621.89
14 SEG9 940.97 93.11 30 VSS 109.61 1621.89
15 SEG10 1030.97 93.11
16 SEG11 1056.89 1096.89 0 TEST 295.57 1211.795

Rev.1.3 19-June-2025 4/23
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6 Package Pinout Information(SSOP28)

VK2C21AA

TOP VIEW
@)
VDD 1 28 1 SEG19/VLCD
SDA |2 2711 SEGI18
SCLC—3 26— SEG17
VSS 4 251 SEGI16
COMO 15 2471 SEGI15
COMI 16 231 SEG14
coM2 7 221 SEGI13
COM3 18 21 1 SEGI12
COM4/SEGO 19 201 SEG11
COMS5/SEG1 110 19 1 SEGI0
COM6/SEG2 111 181 SEG9
COM7/SEG3 112 17— SEGS
SEG4 113 161 SEG7
SEG5 114 15— SEG6
SSOP28

For more information: Page 21

Rev.1.3 19-June-2025 5/23
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6.1 VK2C21AA/SSOP28 Pin Description

No. Name I/0 Function
1 VDD VDD | Positive power supply
2 SDA I/O | Serial Data Input/Output for I2C interface
3 SCL I Serial Clock Input for 12C interface
4 VSS VSS | Negative power supply

5-8 |COMO0-COM3| O |LCD COM drive outputs

o1 | COM4/SEGO-| | LCD SEG/COM drive outpus,
COM7/SEG3 software configuration 4COM or SCOM

13-27 | SEG4-SEG18 O | LCD SEG drive outputs

When the VLCD pin and VDD pin are short-circuited and the
internal voltage regulation function is enabled, the drive voltage is
regulated by the internal voltage

28 |SEG19/VLCD| I/O | regulation function.
When the VLCD pin is connected in series with the VDD pin and

the internal voltage adjustment function is disabled, the LCD
driving voltage is set by the series resistor.

Rev.1.3 19-June-2025 6/23
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7  Functional Description
7.1 Block Diagram
display RAM
@ L »0 COMO
SCL &, 12C ;:ri)(rlltrol .
: | oy COM3
SDA sequential circuits LCD driver I COMA4/SEGO
/ !
bias generation i
' COM7/SEG3
circuit : i SEG4
VDD o | .J SEG19
VSS A
Y
Internal voltage LCD bias voltage
VLCD 0—> e generation and
adjustment circuit . .
selection circuit
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7.2 Display RAM

The display RAM is organized as 168 bits (or 20x4 bits for 4-COM mode), which
stores the displayed data. The content of the display RAM is directly mapped to the
display content of the LCD driver. Display RAM data is accessed via [2C commands.

The following is a mapping from the RAM to the LCD pattern:

Output | COM3 | COM2 | COM1 | COMO | Output | COM3 | COM2 | COM1 | COMO |Address
SEG1 SEGO 0x00
SEG3 SEG2 0x01
SEGS5 SEG4 0x02
SEG7 SEG6 0x03
SEGY9 SEG8 0x04
SEGI11 SEG10 0x05
SEG13 SEG12 0x06
SEG15 SEG14 0x07
SEG17 SEG16 0x08
SEG19 SEG18 0x09
Data Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
RAM Mapping of 20x4
Output CS(]?\C/}I;/ CS%I\G/IS/ Cs?;\éf/ Cs%l\é[g/ COM3 | COM2 | COM1 | COMO | Address
SEG4 0x00
SEGS5 0x01
SEG6 0x02
SEG7 0x03
SEGS 0x04
SEG9 0x05
SEG10 0x06
SEGI11 0x07
SEGI12 0x08
SEG13 0x09
SEG14 0x0A
SEG15 0x0B
SEG16 0x0C
SEG17 0x0D
SEG18 0x0E
SEGI19 0xOF
Data Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0

RAM Mapping of 16x8

Rev.1.3 19-June-2025 8/23
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7.3 System Oscillator

The clock of VK2C21AA is used to generate LCD drive signals and internal logic
timing. The system clock is derived from the internal RC oscillator (32kHz), and the
system clock frequency (fSYS) determines the LCD frame frequency.

The system setting command can start or stop the system oscillator. After the display

shows off and the system oscillator stops, the system enters the power-saving mode.

When the system is powered on and working, the system oscillator is in a stopped

state.

The Settings of the system oscillation are shown in the following figure:

System Clock
RC oscillator 32kHz _O\O_’

7.4 LCD operating voltage
The LCD driving voltage can be obtained through the VLCD pins or by selecting 16

levels of voltage through the internal configuration.
When the VDD pad is connected to the VCCA2 pad, the LCD driving voltage can be
obtained by connecting the VLCD pin to VDD through a series resistor (VLCD<VDD).

The internal 16-level voltage is set through a 4-bit programmable analog switch, as

shown in the following table:

DA DA A 13 1/4 Note
0x00 1.000xVDD 1.000xVDD Default
0x01 0.944xVDD 0.957xVDD
0x02 0.894xVDD 0.918xVDD
0x03 0.849x VDD 0.882xVDD
0x04 0.808x VDD 0.849xVDD
0x05 0.771xVDD 0.818xVDD
0x06 0.738xVDD 0.789xVDD
0x07 0.707xVDD 0.763xVDD
0x08 0.678xVDD 0.738xVDD
0x09 0.652xVDD 0.714xVDD
0x0A 0.628xVDD 0.692xVDD
0x0B 0.605xVDD 0.672xVDD
0x0C 0.584xVDD 0.652xVDD
0x0D 0.565x VDD 0.634xVDD
0xOE 0.547xVDD 0.616xVDD
0xOF 0.529xVDD 0.600xVDD

Rev.1.3 19-June-2025 9/23
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7.5 Power-On Reset

During the initialization of the power-on reset circuit(1ms),no I12C data transmission
should occur.

The state of the internal circuit after initialization is as follows:
¢ When VDD<VLCD, all COM/SEG pins output VLCD.

e Display modes 1/4 duty and 1/3 bias.

e The system oscillator and LCD bias generator are turned off.
e LCD display off.

e The internal voltage adjustment function is enabled.

e The SEG/VLCD shared pin is set as the SEG pin.

e The VLCD foot detection function is disabled.

e The frame rate is set to 80Hz by default.

e The flashing function is disabled.

If,during operation, VDD falls below the specified minimum operating voltage, the
power-on reset timing requirements must be met, that is, the VDD voltage must drop
to OV and remain at OV for at least 20ms before rising to the normal operating

voltage

Power-on Reset Timing:

VDD
—— z>0.05V/ms

‘ tOFF>20mS

7.6 LCD Communication Command

The LCD driver supports 20SEGx4COM and 16SEG*8COM modes, any unused
SEG and COM pins should be left floating(NC).

Two frame rates are provided. You can choose between 80Hz and 160Hz through the

frame rate setting command.

Rev.1.3
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8 12C Serial Interface

The VK2C21AA features two communication pins compliant with the I2C protocol.

open-drain outputs require external pull-up resistors.

The SCL pin is the clock input pin, and the SDA pin is the serial data input/output
pin. When the 12C bus is idle, both pins remain at a logic high level.

START and STOP SDA SDA

Byte Format sDAT\ [ Y Y\ [ U O T

Acknowledge ~ DATA SENﬁ\m ------- X_X_/

DATA RECEIVE \ /
ACK
N WRAWAE N AWAWE

START the 9th clk is a acknowledge bit

Ldlave Address—>:

MSB LSB,
Slave Address

(0x70)bit0-R/W | O | 1| 1| 11010 |0 yRW

Rev.1.3 19-June-2025 11/23
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9 I2C Command Format

Write operation

Write commands

'« Slave Addr— » = Cmdbyte— » e Cmd setting—»|

'sfo[t]1]1]o]o]o]o A1:,7\136\b5\1:,4\bz\bz\bl\bo b7|b6|b3[b4[b3 |62 b1 |bO

B

Write T 1 1 - ACK

ACK st ACK nd

Write a single byte to the display RAM

«— Slave Addr—» <« Cmdbyte —» '« RAM Addrbytel < Databyte —»!

S|0[ 1| 1/ 1{0]0[0{ 0| [b7/b6b5|b4/b3[b2b1|b0] [b7|b6|bS[b4|b3|b2[b1[b0| |b7[b6|b5|b4[b3|b2|b1{b0

E

Write ‘ r | ‘ N ACK AéK

ACK ACK nd

Write multiple bytes to the display RAM

<« Slave Addr — », '« Cmdbyte — » '« RAM Addrbyte !
(slolt]1]1]ofo]o]o] [b7[b6|bs|b4|b3[b2]b1[bo] |b7[b6|bS|b4]b3|B2]D1[HO
A

Write 14 T 2.
ACK ACK ACK
'« Databyte ' ' Databyte____ '« Databyte

b7|b6]bs|b4]b3[b2[b1]b0|  [b7[b6|bs|b4|b3[b2lbi]b0] [/, |b7|b6|bS|b4|b3|B2]b1]bO

P

Ist T ‘ 2nd J " T ‘ Nth T
data data
ACK AC A

CK data ACK

Rev.1.3 19-June-2025 12/23
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Read Operation

Read multiple bytes from the display RAM

< Slave Addr—» '« Cmdbyte —» < RAM Addr byte »
slo[1]1]1]o]o]o]o] |b7bebsb4b3b2bib0l b7bEbsb4bIb2b1bO [P]

1

Write Lst 20a
ACK ACK ACK

%Device Addr»i «Databyte ! i  Databyte —»‘ 147 Data byteqi
...... slo[1]1]1]0]0]o[1] b7lbebsb4b3bdblb0l [b7b6bSbAbIL2LILA  / b7b6bIbAb3L2b1bJ T P]
20 "I N NACK
CK data ACK data ACK ACK data

Iy

Read
A

10 Command Summary

L—Slave Address mu—

MSB LSB|
Slave Address

(0x70)bit0-R/W | O | 1 [ 1 [ 1[0 0] 0 RW

10.1 Display Data Command

Send display data to display RAM

Function |Byte | Bit7 |Bit6 |Bit5|Bit4 |Bit3 |Bit2|Bit 1| Bit0 Note R/W | Def

Display data

command Ist 1 0 0 0 0 0 0 0 W
Address Display data
pointer ond| X X | A5 | A4 | A3 | A2 | A1l | A0 start address W | 00H

Rev.1.3 19-June-2025 13/23
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10.2 Mode Set Command

Set BIAS and DUTY

Function | Byte | Bit7 |Bit6 Bit5 |Bit4 |Bit3 |Bit2 |Bit1 | Bit0 Note  |R/W |Def
mode set cmd | gt 1 0 0 0 0 0 1 0 Y
Duty and Bias | 2pd| X X X X X X | Duty | Bias W |00H
Bit 1 Bit 0 )
- Duty Bias
Duty Bias
0 0 1/4 duty 1/3 bias
0 | 1/4 duty 1/4 bias
1 0 1/8 duty 1/3 bias
1 1 1/8 duty 1/4 bias

10.3 System Set Command

Enable/disable the internal system oscillator and LCD display

Function Byte | Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bit1| Bit0 Note |R/W | Def
system set cmd Ist 1 0 0 0 0 1 0 0 W
System oscillator
and Display on/ | opd | X X | X | X | X | X S E W |00H
off set
Blst ! Bg 0 internal oscillator LCD on/off

0 X off off

1 0 on off

1 1 on on

Rev.1.3 19-June-2025 14/23
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10.4 Frame Frequency Command
Selects the frame frequency
Function Byte | Bit7 |Bit6 |Bit5 Bit4 |Bit3 Bit2 |Bit1 | Bit0 Note R/W | Def
frame freq cmd| st 1 0 0 0 0 1 1 0 W
frame freq set | 2nd | X X X X X X X F W |00H
Bit 0
F Frame Frequency
0 80Hz
1 160Hz
10.5 Blinking Frequency Command
Set the blinking frequency
Function |Byte| Bit7 |Bit6 |Bit5 |Bit4 |Bit3 Bit2 |Bit1 | Bit0 Note |R/W | Def
blinking freq | 1 1 | 0 [ 0| 0 | 1 | 0] 0| 0 W
cmd
b“tnki“g fred | ond| X | X | X | X | X | X |BKI| BKO W |00H
se
Bitl Bit0 blinking freq
BK1 BKO
0 0 blinking off(Def)
0 1 2Hz
1 0 1Hz
1 1 0.5Hz
Rev.1.3 19-June-2025 15/23
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10.6 Internal Voltage Adjustment(IVA) Command

The IVA command allows selection of 16 voltage levels to adjust the LCD driver voltage

Function Byte Bit 7 Bit 6 Bit 5| Bit 4 | Bit 3 | Bit 2 | Bit 1 | Bit 0 Note R/W | Def
WA Tl 1o oo 1o 1]o0 W
cmd
SEG/VLCD pin can be set
via the DE bit.
IVA internal voltage adjustment
A 20 | X | X | DE | VE |DA3|DA2 | DAL | DAO |can be set via the VE bit. W |30H
s¢ DA3~DAO bits can be used
to adjust the VLCD output
voltage.
Note:
Bit 5| Bit4| SEG19/VLCD [internal
h 4 sel voltage Note
DE | VE | shared pin se adjustment
e SEG/VLCD pin is set as the VLCD pin
e Disable internal voltage adjustment function
e An external resistor is connected in series between the
. VLCD pin and the VDD pin to adjust the bias voltage.
0 0 VLCD pin off At the same time, the DA3-DAO bit must be set to a
value other than "0000" to enable the internal voltage
follower.
e VLCD pin is connected to the VDD pin, the internal
voltage must be disabled by set DA3~DAO as"0000".
0 | ) SEG/VLCD pin is set as the VLCD pin
VLCD pin on Enable internal voltage adjustment function
e The VLCD pin is an output pin, and the voltage of
the VLCD pin is detected by the MCU.
e SEG/VLCD pin is set as the segment pin
1 0 SEG19 pin off Disable internal voltage adjustment function.
The bias voltage is provided by internal VDD.
e Regardless of the value of DA3-DAO, the internal
voltage follower is prohibited.
. e SEG/VLCD pin is set as the segment pin
! ! SEGI9 pin on e Enable internal voltage adjustment function
e Power-on: Enable internal voltage Adjustment and the SEG/VLCD pin is set as the segment pin.
When the DAO~DA3 bits are set to “0000”, the internal voltage is disabled.
When the DAO~DA3 bits are set to other values except “0000”, internal voltage follower is
enabled.

Rev.1.3
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11

Application Circuits

When the surrounding interference is relatively large, a 10R to 1k 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 to the communication pin

The software configuration of SEG19/VLCD pins is VLCD
When VDD=5V and VR=200K:

The VLCD is approximately 4.2V
It is recommended to use a 510K adjustable resistor for VR to
adjust it to the best display effect and take the resistance value

VDD=2.4V-5.5V at this fime.
VDD
I The software configuration for the SEGI9/ |
1 R3 |jR4 VDD 1 VLCD pin is either SEG19 or VLCD !
1
= 4.7K | 4.7 ' VR '
1 : — |
2 — e L OO F - < !
3 —_—
A 100nF]__1uF 1 [°ypD sEG19/VLCD 284 SEGI9/VLCD
SDA SDA 2 27 _SEGIS
5 SDA SEG18 —=—>=2.°
SCL SCL 3 26__SEG17
6 SCL SEG17 —2—==2-
4 vss SEG16 22— SEGI6
MCU_CONNECT L CoMo 5 | ~omo SEG15 —24 SEGIS
— COMI 6 e SEG14 |23 SEGI4
WAFHL B 4cOMBLFE8COM  COM2 7 22__SEGI3
| com2 SEGI3 =220
COM3 8] coms SEG1> _2L_SEGI2
COM4/SEG0___ 9 20__SEGI1
=YY~ COM4/SEGOSEGI] ———222
COMS/SEG1__10 19 __SEGI0
=Y - COMS/SEGISEG10
COMG6/SEG2__11 18__SEGY
=YD ENE . COM6/SEG2 SEGY
COM7/SEG3_12 17__SEGS
=eeRds = COM7/SEG3 SEGS
SEG4 13 16 __SEG7
SEGs 14| SEG4 SEG7 15 SEGe
. SEG5 SEG6
Ul

VK2C21AA_SOP28(1.27)

It is recommended that the COM pins of the chip
and the LCD be connected in a one-to-one
sequence. For the convenience of PCB routing, the
SEG pins can be shuffled

Note that when writing software, the sequence

corresponding to the displayed RAM should also

be changed

CRCRCS)
Haoo It is recommended that the COM pins of the chip
The software =|8]5|F|ea|a|=|c| @nd the LCD be connected in a one-to-one sequence. Th fi alal=le
configuration is 8COM  =[=|=|=|Z|Z|Z|Z[ For the convenience of PCB routing, the SEG pins € S0 th‘u‘e ) =
QIOIL[QICILIO|S|  can be shuffled configuration is 4cOM S|2[SS
olo(o|o|oo|o|o - olo[o|o
Note that when writing software, the sequence
LCD8COM  glan|2fts| 4 [cnfei] | corresponding to the displayed RAM should also be LCD4COM | [ =
LCD20X8 changed LCD20X4
SEG4 5 COM4/SEGO 5 | S0
SEGS 6 . | |RAMOBIT? BIT6 BITSBIT4BIT3BIT2BITL BITo ~ COMS/SEGL 6 | o
SEG6 T §2 |-G-G-5-66-G-G-| | RAMLBITI BIT6 BIT5 BIT4BITSBIT2BIT1 BITO % S2
SEGT 8 143l .| |RAM2-BIT7 BIT6 BITSBIT4BIT3BIT2BITL BITO ~ COM7T/SEGS 8 | o3
SEG8 9 S @@G G@@G @ SEG4 9
Iy & .| | RAM3-BIT7 BIT6 BIT5 BIT4 BIT3BIT2 BITL BITO | s4
S4
SEG9 10 | -] | RAM4-BIT? BIT6 BIT5BIT4BIT3BIT2BITL BITO SEGS 10 |
S5 I S5
SEGI0 1L | oo -6 &-©- @ &ehdo| | RAMSBITT BITS BITS BIT4 BIT3 BIT2BITL BITO gggg L s6
SEGIL 12 | | .| | RAM6-BIT7 BIT6 BIT5BIT4BIT3BIT2BITL BITO | 57 |-
SEG12 13 09900000 SEG8 13
SEGI2 13 | qe | 66060 GGh-Gr-6-Grl | RAMT-BIT7 BIT6 BIT5 BIT4 BIT3BIT2 BITL BITO 58 |
S8 SEGO___14
SEGI3 14 | RAMS-BIT7 BIT6 BIT5 BIT4 BIT3BIT2BITL BITO 2589 7 g9 |
59 SEGI0__15 :
SEGI4 15 | O RAMY-BIT7 BIT6 BIT5 BIT4 BIT3BIT2BITL BITO LSS U S
S10[-€
SEGI5S 16 | oiil.4 RAMI0-BIT? BIT6 BIT5BITABIT3BIT2BITL BITO SEGIL 16 | o4l
S11 S11
SEGI6__ 17 |-l RAML1-BIT7 BIT6 BIT5 BIT4BIT3 BIT2BIT1 BITO SEGI2 17 | ol
SEGI7 18 512 SEGI3 18 :
SEGI7 18 |qoi5lé RAM12-BIT7 BIT6 BIT5BIT4 BIT3BIT2BIT1 BITO 2EUL 18 g3l
SEGIS 19 | qial. RAMI3-BIT7 BIT6 BITS BIT4 BIT3BIT2 BITL BITO SEGI4 19 | gialé
SEGIO/VLED 20 | ¢4l RAML4-BIT7 BIT6 BITS BIT4BIT3 BIT2 BITL BITO SEGLS 20 |45l
2L g6l RAM15-BIT7 BIT6 BIT5BITABIT3 BIT2 BITL BITO SEGI6 21 |l
S16
22 | S17}--€ SEGI7 22 | S17}--€
23 |giglé SEGI8 23 | el
24 5ol SEGIOVLCD 24| g ol

RAMO-BIT3BIT2BIT1 BITO
RAMO-BIT7 BIT6 BITS BIT4
RAM1-BIT3BIT2BIT1 BITO
RAM1-BIT7 BIT6 BITSBIT4
RAM2-BIT3BIT2BIT1 BITO
RAM2-BIT7 BIT6 BITS BIT4
RAMS3-BIT3BIT2BIT1 BITO
RAM3-BIT7 BIT6 BITS BIT4
RAM4-BIT3BIT2BIT1 BITO
RAM4-BIT7 BIT6 BITS BIT4
RAMS-BIT3 BIT2BIT1 BITO
RAMS-BIT7 BIT6 BITSBIT4
RAMS6-BIT3BIT2BIT1 BITO
RAM6-BIT7 BIT6 BITS BIT4
RAM7-BIT3BIT2BIT1 BITO
RAM7-BIT7 BIT6 BITS5BIT4
RAMS-BIT3BIT2BIT1 BITO
RAMS-BIT7 BIT6 BITSBIT4
RAMO-BIT3BIT2BIT1 BITO
RAMO-BIT7 BIT6 BIT5BIT4
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12  Electrical Characteristics

12.1 Absolute Maximum Ratings

Parameter Symbol Ratings Unit
Supply voltage VDD -0.3~6.5 \Y
Input Voltage VIN VSsSs-0.3~VDD+0.3 AV
Storage Temperature Tsta -50~+125 °C
Operating Temperature Torg -40~+85 °C

12.2 DC Electrical Characteristics

Test Conditions
P t Symbol| Min. Typ. | Max. | Unit .
arameter ymbo in vp ax ni VDD Conditions
Operating voltage VDD | 24 — 5.5 \Y — | —
— 18 27 3V | Noload,VLCD=VDD,1/3 bias,
Operating current IDD1 pA fLCD=80Hz,LCD off,Internal
— 25 40 5V | osc on,DAO~DA3 = "0000"
— 2 5 3V | No load, VLCD=VDD,1/3 bias,
Operating current IDD?2 LA fLCD=80Hz,LCD off,Internal
— 4 10 5V | osc on,DAO~DA3 = "0000"
— 0.1 1 3V_| No load, VLCD=VDD,
Standby Current ISTB — 03 2 A 5V | LCD off, Internal osc off
Lowlevel nput | VIL | 0 | — | 03 |VDD|—>v-|SCL SDA
. 3V
High-level Input VIH 0.7 — 1.0 | VDD o SCL, SDA
3.0 — — 3V
Low Level Output Current| IQL 6.0 mA = V0oL=0.4V, SDA
. 250 400 — 3V | VoL=0.3V
LCD COM Sink Current | IQL1 500 200 — pA SV | VOL=05V
-140 | -230 — 3V | VOH=2.7V
LCD COM Source Current]
OHI 500 [ 500 | — | ™ [ sv | Vomu=45V
. 250 400 — 3V | VOL=0.3V
LCD SEG Sink Current| [
! OL2 7500 [ 800 | — | " [sv [VoL=05V
-140 | -230 — 3V | VOH=2.7V
LCD SEG S C t| I
oureeturrent) 10H2 300 T 2500 | — | M [ sv | von=45V
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13 AC Electrical Characteristics

Frame Frequency

Test Conditions
Parameter Symbol | Min. | Typ. | Max. | Unit
VDD Conditions
LCD Frame Frequency| fLCD1 72 80 88 Hz 4.0V | 1/4 duty,25°C
LCD Frame Frequency| fL.CD2 | 144 160 176 Hz | 4.0V | 1/4 duty,25°C
LCD Frame Frequency | fL.CD3 52 80 124 Hz 4.0V | 1/4 duty,-40 ~ +85°C
LCD Frame Frequency| fLCD4 | 104 160 248 Hz | 4.0V | 1/4 duty,-40 ~ +85°C
12C parameter
Test Conditions
Parameter Symbol | Min. | Typ. | Max. | Unit .
VDD Conditions
Clock Frequency fscL — — | 400 | kHz |3.0-5.5V —
Time in which the bus
Bus Free Time tauR 1.3 — | —= us  [3.0.5.5y [must be free before a new
"7 7 |transmission can start
. . After this period, the first
Start Condition Hold Time | tup:sta | 0.6 | — | — us|3.0-5.5V 4o pulse is generated
SCL Low Time tLow 13 | — | — ps |3.0-5.5V —
SCL High Time thigh | 0.6 | — | — pus |3.0-5.5V —
.. . Only relevant for repeated
Start Condition Setup Time | tsusta | 0.6 — | — pus |3.0-5.5V START condition
Data Hold Time tup:par | 0 — | — ns |[3.0-5.5V —
Data Setup Time tsupar | 100 | — — ns |[3.0-5.5V —
SDA and SCL Rising Time tr — | — | 03 | pus |3.0-5.5V|periodically sampled
SDA and SCL Falling Time | t¢ — | — | 03 | pus |3.0-5.5V |periodically sampled
Stop Condition Setup Time | tsusto | 0.6 — pus |3.0-5.5V —
Output Valid from Clock taa — — | 09 ps |3.0-5.5V —
Input Filter Time Constant Noi on ti
(SDA and SCL pin) tep — — | 50 ns |3.0-5.5V |Noise suppression time
Rev.1.3 19-June-2025 19/23
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12C Timing
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14  Package Information

14.1 SSOP28(150mil) (9.9mm x 3.9mm PP=0.635mm)

D

AR ARAREY l.

O

TOORORNNARENE |
L L

<t
CIOHHAEEHAAEHAAER T -

[
\

Al

\ /
»
SYMBOL MILLIMETER
MIN NOM MAX
A - - 1.75
Al 0.05 - 0.23
A2 1.35 1.45 1.55
A3 0.60 0.65 0.70
b 0.23 - 0.31
c 0.19 - 0.25
D 9.80 9.90 10.00
E 3.90 3.90 4.00
El 5.80 6.00 6.20
e 0.635 BSC
h 0.30 - 0.50
L 0.60 - 0.80
0 0 8°
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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 2018-08-10 Initial release YES
2 1.1 2018-10-11 Add reference circuit YES
3 1.2 2019-03-21 Alignment correction YES
4 1.3 2025-06-19 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/

Rev.1.3 19-June-2025 23/23



	Cover Page
	1 General Description
	2 Key Features
	3 Product Selection
	4 Ordering Information
	5 COB Pad Information
	5.1 . COB Pad Assignment
	5.2 COB PAD Coordinates

	6 Package Pinout Information(SSOP28)
	6.1 VK2C21AA/SSOP28 Pin Description

	7 Functional Description
	7.1 Block Diagram
	7.2 Display RAM
	7.3 System Oscillator
	7.4 LCD operating voltage
	7.5 Power-On Reset
	7.6 LCD Communication Command

	8 I2C Serial Interface
	9 I2C Command Format
	10 Command Summary
	10.1 Display Data Command
	10.2 Mode Set Command
	10.3 System Set Command
	10.4 Frame Frequency Command
	10.5 Blinking Frequency Command
	10.6 Internal Voltage Adjustment(IVA) Command

	11 Application Circuits
	12 Electrical Characteristics
	12.1 Absolute Maximum Ratings
	12.2 DC Electrical Characteristics

	13 AC Electrical Characteristics
	14 Package Information
	14.1 SSOP28(150mil) (9.9mm × 3.9mm PP=0.635mm)

	15 Disclaimer
	16 Revision History



