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Vinka Microelectronics 14x4 LCD DRIVER

1 General Description

VK1056Q is a RAM Mapping 14x4 LCD Driver, It can support
LCD screens with a maximum of 56 pattern(14SEGx4COM),it is
also supports LCD screens of 2COM or 3COM. Only 3 lines are
required to communication interface with the VK1056Q, it is used
to configure display parameters and transfer display data, and can

also enter the standby mode through Power down command.

2 Features

e Operating voltage:2.4-5.2V

e Built-in 256kHz RC oscillator (default)

e Selection of 1/2 or 1/3 bias

e Selection of 1/2 or 1/3 or 1/4 duty

e Built-in 14x4 bit display RAM

e STANDBY mode (by Cmd LCD OFF,SYS DIS)

e 3 wire serial interface

e Software configuration LCD parameters

e Data mode and command mode instructions

e Write address auto increment

e VLCD pin for adjusting LCD operating voltage (<VDD)

e Package:
QFN24L(4mmx4mmx0.75mm-0.50mm)

3 Application field

e Electricity meter/gas meter

e Massage device/beauty device
e Medical instruments

e Vehicle-mounted equipment

e Air conditioner/heater
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4 Product Selection
Part No. SEG x COM BIAS DUTY Packaging
VK1024B 6x4,6%3,6x2 12,13 1/2,1/3,1/4 SOP16
VK1056B 14x4,14x3,14x2 12,13 1/2,1/3,1/4 SOP24
VK1056C 14x4,14x3,14x2 1/2,1/3 1/2,1/3,1/4 SSOP24
VK1056Q 14x4,14x3,14x2 12,13 1/2,1/3,1/4 QFN24L
VK1072B 18x4,18x3,18x2 12,173 1/2,1/3,1/4 SOP28
VK1072C 18x4,18x3,18x2 12,13 1/2,1/3,1/4 SOP28
VK1072D 18x4,18x3,18x2 12,13 1/2,1/3,1/4 SSOP28
VK1088B 22%4,22x3,22x2 12,173 1/2,1/3,1/4 QFN32L
VK1128C 32x4,32x3,32x2 12,13 1/2,1/3,1/4 QFN48L
5 Ordering Information
Part No. Packaging Tube Qty Tray Qty Box Qty Total Qty Notes
VK1024B SOP16 50/tube 10000/box | 100000 PCS
VK1056B SOP24 30/tube 2400/box | 24000 PCS
VK1056C | SSOP24 60/tube 6000/box | 60000 PCS
VK1056Q | QFN24L 490/tray 4900/box | 29400 PCS
VK1072B SOP28 26/tube 2080/box | 20800 PCS
VK1072C SOP28 26/tube 2080/box | 20800 PCS
VK1072D | SSOP28 50/tube 5000/box | 50000 PCS
VK1088B | QFN32L 3000/box | 24000 PCS
VK1128C | QFN4SL 3000/tray 24000 PCS
Rev.1.3 06-May-2025 2/16
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6 Pinouts and pin description
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For more information: Page 14
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6.1 VKI1056Q/QFN24L Pin Description

No. Name /0 Function
1-9 | SEG17 - SEG9
2024 |SEG22 - SEG1S|  © LCD SEG outputs
10 cs I Chip selection input with pull-up resistor
1-disabe, 0-enable.
1 WR | WRITE clock input with pull-up resistor,
data latched on the rising edge of the /WR signal.
12 DATA I/O Serial data input/output with pull-high resistor.
13 VSS VSS Negative power supply
14 VLCD I LCD power input
15 VDD VDD Positive power supply
16-19 | COM0-COM3 0] LCD COM outputs
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7  Functional Description
7.1 Block Diagram
<:> Display RAM
/CS O—» control =0 COMO
& !
timing circuit LCD driver/ L o COM3
/WR @ . 4>
bias circuit i SEG9
DATA i
——=0 SEG22
VDD 0——»
VSS T—( VLCD
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7.2 Display RAM

The static display memory (RAM) is organized into 14x4 bits and stores the displayed
data. The contents of the RAM are directly mapped to the contents of the LCD driver.
Data in the RAM can be accessed by the WRITE commands.

The following is a mapping from the RAM to the LCD pattern:
COM3 COM2 COM1 COMO

SEG9 9
SEG10 10
SEGI11 11 Address 6 bit
SEG12 12 (A5--A0)
SEG22 22
D3 D2 D1 DO Data\Addr

7.3 System Oscillator

The VK1056Q system clock is used to generate the time base and LCD driving clock.
The source of the clock from an on-chip RC oscillator (256kHz). When After the SYS
DIS command is executed, the system clock will stop and the LCD bias generator will

turn off,the LCD display will become blank,and the time base lose its function as well.

The LCD OFF command is used to turn the LCD bias generator off. After the LCD
OFF command, using the SYS DIS command reduces power consumption, serving as

a standby command.

System Oscillator Configuration:

on-chip RC oscillator 1/8 z}l’Stﬁi(m
256kHz oc
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7.4 LCD Driver

The VK1056Q is a 56 (14x4) pattern LCD driver. It can be configured as 1/2 or 1/3
bias and 2COM or 3COM or 4COM by the software configuration.

7.5 Communication Interfacing
3 lines are required to interface with the VK1056Q.

The /CS pin is used to initialize the serial interface circuit and to terminate the

communication with HOST.

The DATA pin is the serial data input/output line. Data to be read or written or
commands to be written have to be passed through the DATA line.

The /WR line is the WRITE clock input. The data, address, and command on the
DATA line are all clocked into the VK1056Q on the rising edge of the WR signal.

7.6 Command Format

VK1056Q can be configured by the Software setting. There are two mode commands
to configure the LCD parameters and to transfer the LCD display data,The command
mode ID is 100,The data mode WRITE operation ID is 101.

The following are the data mode IDs and the command mode ID:

Operation MODE ID
WRITE DATA 101
COMMAND COMMAND 100

Rev.1.3 06-May-2025 7/16
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8  CMD/Data Timing Diagrams
8.1 WRITE Mode

Command Code : 101

/CS §| |_|

DATA 1 m 1 |A5 A4 A3 A2 Al A0|D0 D1 D2 D3|><I 1|i| 1 |A5 A4 A3 A2 Al AO|DO D1 D2 D3|

display ram addr 1 datal display ram addr 2 data2

Successive Address Writing

/CST

DATA 1|0 1|A5A4A3A2Al A0|DOD1D2D3|DOD1D2D3|DOD1D2D3|DOD1D2D3|DO

display ram addrl datal data2 data3 data4

note: Write 4bit data then address auto increment

Rev.1.3 06-May-2025 8/16
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8.2 Command Mode

Command Code : 100

& ] i

s TALELLLLL AL TR LR

pAaTA 1]0 o] ascrcscscacacacico XN cscrcscscacscacico XDXIXPDXX]X

CMD 1 CMD----

CMD i CMD or Data mode

8.3 Data and Command Mode

Data and Command Mode

we A UTHEVAEET [P FHEEVARIT [P AT
pata  DXPXDPOCC/ 0N DX/ XX XXX XXX

Cmd or Data mode addr&data

Cmd or Data mode addr&data Cmd or Data mode addr&data

Rev.1.3 06-May-2025 9/16
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9 Command Summary

Name 1D Command Code D/C Function Def.
WRITE 101 ASA4A3A2A1A0D0OD1D2D3 D Write data to the RAM
SYS DIS 100 0000-0000-X C Turn off system oscillator YES
SYS EN 100 0000-0001-X C Turn on the system clock
LCD OFF 100 0000-0010-X C Turn off LCD bias generator YES
LCD ON 100 0000-0011-X C Turn on LCD bias generator
RC 256k 100 0001-10XX-X C on-chip RC oscillator YES

LCD 1/2 bias option

ab=00: 2 COMS
BIAS 172 100 0010-abX0-X C ab=01: 3 COMS

ab=10: 4 COMS

LCD 1/3 bias option

ab=00: 2 COMS
BIAS 1/3 100 0010-abX1-X C ab=01: 3 COMS

ab=10: 4 COMS

TEST 100 1110-0000-X C Test mode
NORMAL 100 1110-0011-X C Normal mode YES
Note: X: Oorl D/C: Data/Command mode
A5-A0: DIspaly RAM addresses Def.: Power on reset default
D3-D0: 4bit DIspaly RAM data 101 and 100 is command ID
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10 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 on the communication pin

fmmm—— e — e — e ——————————————— N WO — NN
_ 2 1 There are three weak pull-up resistors inside ! So8882
VDD=2.4v-52V i the chip. When the interference is relatively | SEG17 1 % % % % % 8 18 coMm2
VDD | large without soldering, it is recommended | SEGIe 3] SEG17” COM2 —; il
! to solder these three resistors i SEGI6 2 | SEG16 COM1 7__€Oo
L H SEG15 3 16 COMO VDD
H H e SEGIS COM0 —/——
SEGI4 4 15 T
J1 ! R1 R3 R4 ' SEGIZ 5 | SEG14 VDD 4
1 = ! 4.7K 4.7K | [4.7K ! SEGD & SEGI3 VLCD 4:—]13 Lo e
7 [l it At i SEGI12_ - Vss VR TluF 100nF
CS Cs == e 15K
5 WR WR —
DATA DATA Ul =
6 SP[PS=2] vK1056Q QFN24L  When VDD=5V and VR=15K:
MCU_CONNECT - The VLCD is approximately 4.2V
—~le < It is recommended to use a 20K adjustable
5 G % ~ z resistor for VR to achieve the best display
A7l 6 Sl effect and take the resistance value at this time.
erlaf—|o| It is recommended that the COM pins of the chip and the LCD be
g g g % connected in a one-to-one sequence
O[O|O[O| The SEG pins can be shuffled for the convenience of PCB routing
Note that when writing software, the sequence corresponding to the
S| displayed RAM should also be changed
SEG9 5 | S0
SEG10 6 RAM9-BIT3 BIT2 BIT1 BITO
SEG11 7| Sl RAM10-BIT3 BIT2 BIT1 BITO
SEGI2 8 |52 RAM11-BIT3 BIT2 BIT1 BITO
a0 S3
SEGI3 9 o4
SEGI4 10 |44
SEGI5S 11 | S6
SEGI6 12 | S7
SEG17 13 | S8
SEGI8 14 | S9
SEGI9 15 | S10
SEG20 16 |y
SEG21 17 12 RAM21-BIT3 BIT2 BIT1 BITO
SEG22 18 213 RAM22-BIT3 BIT2 BIT1 BITO
LCD1

LCD SEG14xCOM4
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11  Electrical characteristics
11.1 Absolute Maximum Ratings
Item Symbol Ratings Unit
Power voltage VDD -0.3~5.5 \%
Input Voltage VIN Vss-0.3~Vppt0.3 \%
Storage Temperature Tst6 -50~+125 °C
Operating Temperature Torg -40~+85 °C
11.2 DC Characteristics
It Svmboll Mi T M Unit Test Conditions
em Yoo - P ax n1 VDD Conditions
Operating voltage | VDD 24 — 5.2 \Y — =
Overating current | I — 150 300 A 3V |No load/LCD ON
P g DDI — 300 600 H 5V | On-chip RC oscillator
. — 60 120 3V_ | No load/LCD ON
Operating current | IDD2 — 120 240 HA 5V | Crystal oscillator
Overating current | I — 100 200 A 3V |No load /LCD off the
P g DD3 _ 200 400 H 5v |external clock
— 0.1 5 3V | No load,
Standby current ISTB — 03 10 HA sy | Power down mod
0 — 0.6 3V
Input Low Volt T
nput Low Voltage | VIL 0 — L0 v =y DATA, /WR, /CS
. 2.4 — 3.0 3V
Input High Volt
nput High Voltage | VIH 40 — 5.0 \'% sV DATA, /WR, /CS
0.5 1.2 — 3V |VoL=0.3V
DATA OLL ™37 26 — | ™A sy [voL=0.5v
-0.4 -0.8 — 3V |VOH=2.7V
DATA OHI [0 [ i | — | ™ |5V |[Vou=4sv
. 80 150 — 3V | VoL=0.3V
LCD COM Sink Current | 1012 150 250 — LA 5V | VOL=0.5V
LCD COMS c | -80 -120 — A 3V |VoH=2.7V
ource Current | IOH2 120 2200 — u 5V | VOH=4.5V
) 60 120 — 3V | VOoL=0.3V
A
LCD SEG Sink Current | IOL3 [~ 200 — u 5V |VOL=0.5V
LCD SEG S c I -40 -70 — A 3V |VoH=2.7V
ource Current| 1OH3 70 100 — = 5V | Vog=4.5V
. 40 80 150 3V
Pull-UP Resist
u esistor RUP 30 60 100 kQ SV DATA, /WR, /CS

Rev.1.3
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11.3 AC Characteristics
Test Conditions
Item Symbol | Min. Typ. Max. | Unit -
VDD Conditions
- 256 - 3V | On-chip RC oscillator
System Clock fsysi kHz - -
- 256 - 5V | On-chip RC oscillator
LCD Clock fLCDl - fSYS1/1024 - On-chip RC oscillator
LCD Common Period tcom - n/ ficp - sec - N: Number of COM
Serial Data Clock(/WR) | F - - B0 Y p le 50%
erial Data Cloc z uty cycle
CLKI1 i i 300 sV ty cy 0
Serial Interface Reset PW tes - 250 - ns - /CS
) 3.34 - - us 3V | Write mode
/WR Input Pulse Width terk -
1.67 - - us 5V | Write mode
Rise/Fall Time ot 120 3V
Serial Data Clock Width v ) ) ns 5V )
Setup Time for DATA 3V
. tsu - 120 - ns -
to /WR Clock Width 5V
Hold Time for DATA v
. th - 120 - ns -
to /WR Clock Width 5V
i 3V
Setup Time for /CS ) i 100 i ns i
to /WR Clock Width 5V
Hold Time for /CS . 100 v
to /WR Clock Width n - - sy -
Rev.1.3 06-May-2025 13/16
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12 Package Information
12.1 QFN24L(4mm % 4mm % 0.75mm-0.50mm)
D
. T
PIN 1# | JLiﬂj U U\U U
1 (Lasermark) ‘ . — 1 - a’ir,: 1
\ \ T ]
2 ‘ O ] | Ik
I ] S = P N = I N SR =
‘ O ] \ ]
\ O] ] Nd | ,ET
} = — 1 e lm?y
| w (1T 0
TOP VIEW DTN }L_ Nd
; BOTTOM VIEW
o 000 lm 0 0 :L
SIDE‘VIEW < R T
Dimensions
SYMBOL MIN | NOMINAL | MAX
A 0.70 0.75 0.80
Al 0 0.02 0.05
b 0.20 0.25 0.30
bl 0.18REF
c 0.203REF
D 3.90 4.00 4.10
D2 2.60 2.70 2.80
e 0.50BSC
Ne 2.50BSC
Nd 2.50BSC
E 3.90 4.00 4.10
E2 2.60 2.70 2.80
L 0.30 0.35 0.40
h 0.20 0.25 0.30
K 0.30REF
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13 Disclaimer

Warranty and liability —— The information
in this document is correct and reliable, but we
make no warranty as to the accuracy or
completeness of this information. We are not
responsible for the consequences of the use of
such information. In any case, Shenzhen Vinka
Microelectronics Co., Ltd. (hereinafter
referred to as the Company) will not be liable
for any indirect, accidental, punitive damages,
whether such damages are based on tort
(including negligence), warranty, breach of
contract or other legal theories.

Rightto change The Company reserves
the right to make any changes to the
information published in this document at any
time. The changed document will replace all
previously published information. You can
visit our website at any time:
https://www.szvinka.com/

Applicability —— Our products are not
designed for use in systems and equipment
that are critical to life and safety. For the use
of our products resulting in failure, resulting in
personal injury, even death, or serious
property or environmental damage to the
application. If the Company's products are
used in such devices or applications, the
Company will not be responsible for any risks
caused by such devices or applications, and
such risks are therefore borne by the customer.

Apply —— All applications described herein
about the product are for illustrative purposes
only. Without further testing or modification,
the Company makes no representations or
warranties as to the suitability of the
application for its intended use. The Company
is not responsible for assisting with the
application or customer's product design.

At the same time, the Customer is solely
responsible for determining whether our
products are suitable for the Application
Program products, the application of the
Program and the use of third party customers.
The Customer shall provide appropriate
design and operation safeguards to minimize
the risks associated with its products and
applications. The Company shall not be
liable for any defects, losses, expenses or
other problems arising from the weakness or
defect of the Customer's application or
product, or from the use of other third party
products. The Customer shall be responsible
for the necessary product or application
testing for its third-party customers using the
Company's products to avoid unnecessary
losses caused by improper use. The Company
assumes no liability in this respect.

Commercial terms of sale The terms
of sale of the Company's products shall apply
to the general commercial terms of sale. If
otherwise required, a separate and valid
written agreement may be made, in which
case the terms and conditions of that separate
and valid written agreement will apply. With
respect to the customer's purchase of our
products, the Company hereby expressly
refuses to apply the Customer's general terms
and conditions.

Export control The products and items
described in this document may be subject to
export control regulations. Export may
require prior approval from state authorities.
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14 Revision History
No. | Version Date Modify the content Check
1 1.0 2018-08-10 Original version YES
2 1.1 2018-10-11 Add reference circuit YES
3 1.2 2019-03-21 Check alignment YES
4 1.3 2025-05-06 Update version YES

[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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