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Vinka Microelectronics 15x4 LCD DRIVER

I General Description

The VKLO060 is a segment-type memory-mapped LCD driver that drive
LCD screens with a maximum of 60 dots (15SEGx4COM). It can be
configured via the 12C interface to set display parameters and access
display data. It supports four selectable power modes and can also enter
power-down mode by Display-OFF instruction. Its high noise immunity
and ultra-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: 2.5-5.5V
e Built-in RC oscillator (default)
e Selectable LCD bias:1/2, 1/3
e Selectable LCD duty:1/4
e Built-in 15x4-bit display RAM
e The frame frequency can be configured as 80Hz or 71Hz- 64Hz. 53Hz
e Power-down mode via software command(LCD OFF)
e Supports four selectable power modes
e [2C communication interface
¢ Display mode 15%4
e Three display overall flicker frequencies
e Software-configurable LCD parameters
e Auto-increment addressing for sequential read/write
e VLCD pin provides LCD driving voltage(equal to VDD-VLCD)
e Built-in power-on reset circuit (POR)
e Low power consumption and high anti-interference
e Available Packages:
SSOP24(150mil)(8.65mm x 3.9mm PP=0.635mm)

3 Application field

e Panel watch

e Medical devices
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4 Product Selection

Part No. SEG/COM Display points Packaging
VKL060 15%4 60 SSOP24
VKLO076 19%x4 76 SSOP28
VKL092Q 23%4 92 QFN32L
VKL128 32x4 128 LQFP44
VKL144A 36x4 144 TSSOP438
VKL144B 36x4 144 QFN48L
VKL144C 36x4 144 LQFP48

5 Ordering Information

Part No. Packaging | Tube Qty |Tray(reel) Qty| Box Qty Total Qty Notes
VKLO060 SSOP24 50/tube 10000/box | 100000 PCS
VKLO076 SSOP28 50/tube 10000/box | 100000 PCS
VKL092Q | QFN32L 3000/box 24000 PCS

VKL128 LQFP44 1600/box 9600 PCS
VKL144A | TSSOP48 2000/reel 16000 PCS
VKL144B | QFN48L 3000/reel 24000 PCS
VKL144C | LQFP48 250/tray 2500/box 15000 PCS
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6 Package Pinout Information(SSOP24)

TOP VIEW
(@)

GNDI[ |1 241 1VDD

SCL 2 23 1VLCD

SDAT 3 221 COM3
SEGI1— |4 21— COM2
SEG12 15 201 COMI1
SEGI3 [ |6 191 COMO
SEG14 17 1811 SEG25
SEGI51 |8 171 SEG24
SEGl6 19 16— 1 SEG23
SEG17 10 15— 1SEG22
SEGI8 |11 141 SEQG21
SEGI9 12 131 SEG20

SSOP24

For more information: Page 22
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6.1 VKL060/SSOP24 Pin Description
No. Name 1/0 Function
1 GND GND Negative power supply
2 SCL I Serial Clock Input for 12C interface
3 SDA /O Serial Data Input/Output for 12C interface
4-18 | SEG11-SEG25 0 LCD SEG drive outputs
19-22 | COM0-COM3 (0] LCD COM drive outputs
23 VLCD I LCD driving voltage (equal to VDD-VLCD)
24 VDD VDD Positive power supply
Rev.1.3 09-August-2025 4/24
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7  Functional Description
7.1 Block Diagram
: : display RAM
12C control
SCL 0— and @
SDA timing circuit
— =9 COMO
Power on reset <::> LCD driver ' : I COM3
and control circuit : SEG11
testing circuit :
=0 SEG25
VDD o
VSS ’ A
Internal oscillator LCD bias voltage
and — generation and <0 VLCD
system clock selection circuit
Rev.1.3 09-August-2025 524



""iﬁ%ﬁilﬂ VKL060

Vinka Microelectronics

7.2 Display RAM

The display RAM is organized as 15x4 bits (15SEGx4COM), 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.

Address auto-increment each 4 bits data read/write.

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

Output | COM3| COM2 | COM1 | COMO |Address Output| COM3|COM2 |COM1 | COMO Address
SEGI2| h g f e | 0x0C |SEGI1| d c b a 0x0B
SEG14| p 0 n m | OxOE |SEG13| 1 k ] 1 0x0D
SEG16 0x10 |SEGI15 0x0F
SEG18 0x12 |SEG17 0x11
SEG20 0x14 | SEG19 0x13
SEG22 0x16 | SEG21 0x15
SEG24 0x18 | SEG23 0x17
SEG25 0x19
Data bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0
RAM Mapping of 15x4

Example: The correspondence between data SEG11-SEG14 and data a-p written into the display
RAM is shown in the following figure:

T[] 1[ale| [a[o[oJo[1 [o] [t

WﬁiteT T ......
ACK ACK
i<7 Data byte 4>3 i<7 Data byte4>i %47 Data byte 44
...... alble[dfe[fle[h| [i[j[k|[t[m[n]o]p| , [b7[b6|bs]b4]b3]b2lb1b0| |P]
s y | 2nd i Nith !
ata d
ACK “ ACK ACK e ACK
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7.3 System Oscillator

The VKLO060 system clock generates LCD driving signals and internal timing. The

system clock source comes from the internal RC oscillator (32kHz) , System clock

frequency(fsys) Determine the LCD frame rate.

The setting of the system clock is shown in the following figure:

Internal RC
oscillation at 32kHz

B S

7.4 LCD driver voltage

System Clock
—

LCD driving voltage (VLCD<VDD) is generated via resistor from VLCD to VSS.
The LCD driving voltage =VDD-VLCD. An internal operational amplifier is used to

achieve low-power driving.

Use a IMQ variable resistor(VR) to adjust contrast, retain the resistance value after

optimization.
1/3Bias
Vob pin O
The resistance value is in the MQ range
and for reference only.
Vicep pin O
VR %
12Bias
Vb pin © L | o . ..
: H The resistance value is in the MQ
Ll range and for reference only.
|
L
Al
Viep pin O |
VR

W

Rev.1.3
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7.5 Power-On Reset

Do not initiate [2C communication during the 1mS power-on reset(POR) period.
The state of the internal circuit after initialization is as follows:

e When VLCD<VDD, all COM/SEG pins output VDD Ilevel..

e 1/4 duty and 1/3 bias.

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

e LCD display off.

¢ Blinking function prohibited.

When powered on, the POR circuit ensures normal RESET inside the circuit. During
the operation of the chip, if the VDD drops below the specified minimum operating
voltage, the power-on reset timing condition must be met, that is, the VDD voltage
must drop to OV and remain at OV for at least 100ms before rising to the normal

operating voltage

Power-on Reset Timing:
VDD
tsr<lms ——» 4— tsr<Ims

‘ torF>100mS

Vbot<0.1V

7.6 LCD Communication Command

The display mode supported by the LCD driver is 15SEGx4COM, with unused SEG
and COM pins suspended. The LCD frame frequency is software selectable:
80Hz(default),71Hz,64Hz,53Hz.

Display parameters and display data can be Configured and accessed through the 12C
interface.

Rev.1.3
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7.7 12C Serial Interface

The VKL060 communicates via two 12C-compatible pins:SCL and SDA. These

open-drain pins require external pull-up resistors.

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

START and STOP gpp ———— | —— SDA

SCL SCL

By Format SOAT\_ [ 00

Acknowledge DATASEND \ [ f k[ |

DATA RECEIVE

scb s\ i\ fa\ 38 [ s\

F—Slave Address—>i
Slave Address | MSB LSB,
(0x7O)bitO-R/'W [ 0| 1|1 |1 |[1]1]|0RW

Rev.1.3 09-August-2025 9/24
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7.8 12C Command Format

Write operation

Write commands

SO [oo] bppsbeisiabib (7

WmeATCK ACK

Write a single byte to the display RAM

i [ ADSET . I
«— Slave Addr —» «—Adqdr A4-AQ—> <—Databyte—»!

S| O] 1| 1] 1{1]1|0]0| |1]0]|0]A4A3JA2A1JA0l [b7|b6|b5[b4[b3[b2|b1[b0O H

I I
Write ’ ; ‘ | ) ACK
ACK ACK nd

Write multiple bytes to the display RAM

‘ D ADSET ‘
l«—Slave Addr——»| «—— Addr A4-A0 —»}

[sfoft]t]t]t]1]o]o] [1]0o]o]ada3jadalla0

whe] T
ACK ACK
'« Data byte s '« Data byte L '« Data byte o

b7[b6[b5[b4]b3[b2]b1]b0|  [b7[b6]b5[b4[b3[b2]b1[bO|  ,  [67]b6[bS[b4]b3[b2[bI]bO| [ P]

Ist T\ 2nd 17 T\ Nih 't

dat; dat
ata Ack ata AC ACK data ACK
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Read operation
Read multiple bytes from the display RAM

ADSET

SO To[0] (1o o hsoATg [

Wﬁite T T .....

ACK ACK

leDevice Addr—» i« Data byte—» '« Data byte —»| «— Data byte—»

...... \810\1\1\1\1\1\0\1} b7b6[b5b4]b3[ bbb bﬂbﬁ)swmbiblbdr / FMMMMMM)OT@

! 2Zud Nin NACK
Read 9
ACK data ACK data ACE ACE data

7.9 Command Summary

:4— Slave Address_>:

MSB |
Slave Address | LSB,

(0x7c)bit0-R/W| O | 1L | 1| 1| 1]1 0 yr/wW,

Bit7 determines the following byte type:0=Data(D), 1= Command(C)

7.10 Display Mode Command

Set Display mode:
Function |Byte | Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bitl | Bit0 Note R/W | Def
Address | o 1 g X | E | MO| X | X W
pointer

Bit3 LCD disol Bit2 ,

E isplay MO LCD Bias

0 OFF (Def) 0 1/3 bias(Def)

1 ON 1 1/2 bias

Rev.1.3 09-August-2025 11/24
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7.11 System Settings Commands

Set system parameters:

Function |Byte  Bit7 | Bit6| Bit5 | Bit4 | Bit3 |Bit2 | Bitl | Bit0 Note R/W | Def
Address
pointer 1 C/D 1 1 0 1 0 R 0 W
Bitl
! Soft reset
R
0 Not Execute(Def)
1 Execute Soft reset

7.12 Address setting command

Set the start address for display RAM access

Function |Byte | Bit7 | Bit6| Bit5 Bit4| Bit3| Bit2| Bit 1| Bit0 |R/W | Def
Address | op | 0 | 0 | A4 A3 A2 | Al | A0 | W
pointer

Bit4-0 .

AL-AD Address(bit4-0)

01011 0x0B

01100 0x0C

01101 0x0D

11001 0x19

Rev.1.3 09-August-2025 12/24
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7.13 All-pixel on/off command

Set the global pixel display state of the LCD:

Function |Byte | Bit7 |Bit6|Bit5|Bit4 |Bit3 |Bit2| Bit1 | Bit0 Note R/W | Def

Address |\ oy |1 L1 | 1 | 1 | AP1 | APO W
pointer
Bit 1 Bit 0 .
All-pixel on/off control

AP1 APO

0 0 Normal(Def)

0 1 All-pixel off

1 0 All-pixel on

1 1 All-pixel off

Note: 1. This command does not alter display RAM contents
2. This command is effective only when LCD display on

7.14 Blinking frequency setting command

Set blinking frequency of the LCD

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

frequency 1 | CD |1 1 1 0 0 | BKI | BKO W
setting

Bit 1 Bit 0 Blinking

BK1 BKO frequency

0 0 Blinking off (Def)

0 1 0.5Hz

1 0 1Hz

1 1 2Hz

Rev.1.3 09-August-2025 13/24
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7.15 Display control command
Set LCD driver mode, frame frequency and four power modes
Function | Byte | Bjt7 |Bit6 |Bit5|Bit4 | Bit3| Bit2|Bit1 | Bit0 | Note | R/W | Def
Display
control 1 C/D 0 1 |FR1 | FRO|DM | SR1 | SRO \%%
Settings
Bit4 Bit3 Frame frequency Bit2 Drivi d
FR1 FRO DM riving mode
0 0 80Hz (Def) 0 Line inversion (Def)
0 1 71Hz 1 Frame inversion
1 0 64Hz
1 1 53Hz
Bitl Bi .
it it Power mode Power consumption
SR1 SRO
0 0 Lower Power mode 1 (LP1) x0.5
0 1 Lower Power mode 2 (LP2) 0.67
1 0 Normal mode (NP)(Def) 1.0
1 1 High Performance mode(HP) 1.8

Operating current:

1.80 Hz 71 Hz > > 64 Hz > 53 Hz
2. Line inversion>Frame invers

3. High Performance mode > Normal Mode > Lower Power mode 2> Lower Power mod

4. Power consumption may vary depending on the LCD characteristics; values are

reference only

Different display control commands have different display effects, as shown in the following

table:

Display control

Visual stability

Display effect/contrast

Frame frequency v -
Driving mode v \V4
Power consumption mode --- \%

The impact is not absolute and is also related to the LCD used.

Rev.1.3
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8  Command Application

8.1 Initialize sequence

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 follows:

Set power mode

«—Slave Addr ——» |« Softreset—» e LPI >
[toous| P s o] 1] 1]1]1]1]o]o| [t]1]1]o]1Jo1]o]| [1]o[1]1[1]1]o]0
delay stop Addrl Write T Cmdl T Cmd2 T
ACK ACK ACK
Display ON :

|
«—  1/3Bias —»!

Power on: Ensure compliance POR timing requirements
Delay: Wait for the chip initialization with a delay of 100 microseconds
STOP: Send the I12C stop signal
START: Send the 12C start signal
Addrl: Send the Slave address (0x7c)
Cmdl: System Settings Command - Set Soft Reset (0xEA)
Cmd2: Data read, write, display and control commands - Set according to customer needs,
e.g,, Configure power mode: LP1(0xBC)
example, set to the most power-saving mode (0xBC)
Cmd3: Mode setting command - set Display state and Bias.
e.g,, Display ON and SET 1/3 BIAS (0xC8)
STOP: Send the 12C stop signal

Rev.1.3 09-August-2025 15/24
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8.2 Send display data

When the display control is initialized, it has been configured and there is no need to change the
blinking configuration. Only the display data needs to be sent.

! S Lol Display ' i Flashing frequency 1 :
‘ lave Addr ' ™ control command ™' ™ setting command —™ :

[sfo[ [l a[ 1 ofof ftfolt]x[x[x[x][x] Hi[1]1]1]o[o[x]x

Addr] Writh T ............... Cmdl .................. T ............. Cmd2 .................... T

Display start address
i A4-A0 i
!

0/0|0|A4A3A2)A1IA0 |b7b6|bS|b4|b3|b2(b1]b0 /] b7[b6[bS5|b4[b3[b2|b1 (b0 m

Addr2 4 datal 4 /[ 4 datan
ACK ACK ACK  ACK ACK

:u—Display data—>:t J:<—Display data—ul

START: Send the 12C start signal

Addrl: Send the Slave address (0x7¢)

Cmdl1: Display control command - Set as needed. If the display control does not need to be
changed, this byte does not have to be sent

Cmd2: blinking frequency setting command - Set as needed. If the flicker does not need to be
changed, this byte does not have to be sent

Addr2: Address setting command - Set the display RAM starting address (0x0B)

Datal-Datan: Send the display data to the starting address and subsequent address of the set

display RAM (up to 8 bytes)
STOP: Send the I12C stop signal

Rev.1.3 09-August-2025 16/24
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8.3 Read the display data

ADSET

SO o[a] (1[0 o hipsAsaiay [

Addrl WriteT Addr2 T

ACK ACK

i«Slave Addr 43 «—Data byte—» «— Data byte —»i h— Data byte»i
[slo[1]1][1]1]1]o]1] [b7b6lbsb4b3bdbibg bTbebIb4bIb2b1b0 ; bTbEbSH4bIbIb1b0 T P]
Addr3 1 204 T ! T f N NACK

st
Read datal data2 datan
ACK ACK ACK ACK

START: Send the 12C start signal

Addrl: Send the Slave address (0x7c)

Addr2: Address setting command - Set the display RAM starting address (0x0B)
STOP: Send the I2C stop signal

START: Send the 12C start signal

Addr3 : Send the Slave address (0x7d bitl=1 read)

Datal-Datan: Read data from display RAM

STOP: Send the 12C stop signal

8.4 Display Off

Other commands can also be sent in this format.

<« SlaveAddr——» ‘«—— Display Off —»| |
[s[o[1[a] 1]t 1 ofo] {1[1Tololofofofo] :[P]
Addrl Wit T: ............... C mdll
ACK ACK

START: Send the 12C start signal

Addrl: Send the Slave address (0x7c¢)

Cmdl: Mode setting command - Display Off (0xCO0)
STOP: Send the 12C stop signal

Rev.1.3 09-August-2025 17/24
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9 Application Circuits

For noisy environments, add a series resistor(10R-1k )
and a small bypass capacitors on i2¢ lines. When the
power supply of the MCU (3.3V) and the vkl144 (5V)

When VDD=5V and VR=300K: LCD driver voltage = 4.2V
Use a IMQ variable resistor(VR) to adjust contrast;after

adjusting contrast,record the VR resistance value for final use.

VDD

c2 E cily

is inconsistent, it is recommended to add a level shifter ||| 100nF 1uF =
circuit on the communication pin [
Ul
VDD=2.5V-5.5V o VR
VDD 1 GND VDD 24 300K
SCL 2l scL  vicp -2
SDA 3 22 COM3
<=~-——— SDA COM3
M SEG11 4 | SEGI1 COM2 21 COM2
SEG12 5 20  CcoMmli
1 se1a = SEG12 COM1
SEG13 6 19 COMoO
2 <=~ SEG13 COMO
SEG14 7 18 SEG25
3 et SEG14 SEG25
SEG15 8 17 SEG24
4 s o SEG15 SEG24
SEG16 9 16 SEG23
5 ' SEGL7 10 | oECl6  SEG23 e orsm
6 SCL SCL 2=2f 22 SEG17  SEG22
SEG18 11 14 SEG21
s o5 SEG18 SEG21
MCU_CONNECT SEG19 12 SEG19 SEG20 13 SEG20
VKL060_SSOP24(0.635)
g g § g It is recommended that the COM pins of the chip and the LCD
O|o|o|o]  be connected in a one-to-one sequence to the SEG pins. For
OfOJO[Of  the convenience of PCB routing, the sequence can be shuffled
Note that when writing software, the sequence corresponding
SN to the displayed RAM should also be changed
glégi;—g‘ RAM11-BIT3 BIT2 BIT1 BITO
SEG13 7 RAM12-BIT3 BIT2 BIT1 BITO
m RAM13-BIT3 BIT2 BIT1 BITO
SEG15 9 |
SEG16 10 |
SEG17 11 |
SEG18 12 |
SEG19 13 |
SEG20 14 |
SEG21 15 |
SEG22 16 |
SEG23 17 |
SEG24 18 | RAMZ24-BIT3 BIT2 BIT1 BITO
SEG25 19 | RAM25-BIT3 BIT2 BIT1 BITO
LCD1
LCD15X4
Rev.1.3 09-August-2025 18/24
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10  Electrical Characteristics
10.1 Absolute Maximum Ratings
Parameter Symbol Ratings Unit
Supply voltage VDD -0.3~6.5 \%
Input Voltage VIN Vgs-0.3~Vpp+0.3 \%
Storage Temperature Tsrg -50~+125 °C
Operating Temperature Torg -40~+85 °C
10.2 DC Electrical Characteristics
. . Test Conditions
Parameter Symbol| Min. | Typ. Max. Unit —
VDD Conditions
Operating voltage | VDD 2.5 5.5 \% — —
VDD=3.3V, 25°C, 1/3 BIAS
Operating current | Ipp, — 7.5 20 LA 3V Power-saving Mode 1(LP1)
FRAME rate 80Hz, FRAME flip.
LCD display off
Standby Current | Isrs T 0.3 > A 3V Internal RC oscillator off.
IVLCD pin voltage*1] VLCD 0 VDD-2.4 \% 2.5V-5.5V | VDD-VLCD>=2.5V
3V
Low-level Input Vi 0 0.3 VDD e SCL, SDA
. 3V
High-level Input | Vi 0.8 — 1.0 VDD e SCL, SDA
"L" input current I -1 — LA 3V
"H" input current | Ly — 1 pA 3V
LCD ON resistor | Ron — 3 — kQ 3V Tjoac=Et10uA

*1 LCD voltage=VDD-VLCD

Rev.1.3
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10.3 AC Electrical Characteristics

Frame Frequency

Test Conditions
Parameter | Symbol | Min. Typ. Max. Unit —
VDD Conditions

LCD M £ o1 56 80 104 Hz 3.3V | Frame rate 80Hz,-40 ~ +85°C

LCD M= . 49 71 93 Hz 3.3V | Frame rate 71Hz,-40 ~ +85°C

LCD MisisZ £, s 44 64 84 Hz 3.3V | Frame rate 64Hz,-40 ~ +85°C

LCD i £ eps 37 53 69 Hz 3.3V | Frame rate 53Hz,-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 tBUF 3 | — | — us |3 0.5.5y [must be free before a new
o transmission can start
o 14T ¢ After this period, the first

Start Condition Hold Time | tup:sta | 0.6 | — | — us [3.0-5.5V| ook pulse is generated
SCL Low Time tLow 13 | — | — ps |3.0-5.5V —

SCL High Time thigh | 0.6 | — | — pus |3.0-5.5V —

diti Ti ¢ Only relevant for repeated

Start Condition Setup Time | tsusta | 0.6 | — | — s [3.0-5.5V \GTART condition
Data Hold Time tup:paT | 0 — | — ns |3.0-5.5V —
Data Setup Time tsupar | 100 | — | — ns |[3.0-5.5V —

SDA and SCL Rising Time tr — | — | 03 | ps [3.0-5.5V |periodically sampled
SDA and SCL Falling Time | tr — | — | 03 | ps [3.0-5.5V |periodically sampled
Stop Condition Setup Time | tsusto | 0.6 — pus |3.0-5.5V —

Output Valid from Clock taa — — | 0.9 ps |3.0-5.5V —

Input Filter Time Constant Noise suppression time

(SDA and SCL pln) tsp — —_— 50 ns 30-55V pp
Rev.1.3 09-August-2025 20/24
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12C Timing

" 1
SDA / \
I mw r
tf - tLow & M e tHD:STA 5
T 3
SCL
S {HD:DAT] HIGH tSUISTA . P s
taA Fi ;
SDA OUT X ><
Rev.1.3 09-August-2025 21/24
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11 Package Information
11.1 SSOP24(150mil)(8.65mm % 3.90mm PP=0.635mm)

il :
alisaasise .

L1
Df
AHH :
bl |
4 :

il R

BASE METAL

WITH PLATING

H M SECTION B-B
MILLIMETER
Note: SYMBOL MIN NOM MAX
1. All dimension are in mm. A - - 1.75
2. 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 edge b 0.23 - 0.31
after de junk/singulation. bl 0.22 025 0.28
3. Dim b does not include dambar c 0.20 . 0.24
protrusion/intrusion. cl 0.19 0.20 0.21
4. Plating thickness 0.007mm-0.015mm D 8,56 8.66 8.76
Df 8.66 - 9.16
E 5.80 6.00 6.20
El 3.80 3.90 4.00
e 0.635 BSC
L 0.51 0.66 0.81
L1 0.95 1.05 1.15
0 0 - 8°
0.05 - 0.20
Rev.1.3 09-August-2025 22/24
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12 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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13 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 2025-08-09 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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