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VK2C23

Vinka Microelectronics 56)(4/52X8 LCD DRIVER

Features

e Operating voltage:2.4-5.2V

e Built-in 32kHz RC oscillator

e Selection of 1/3 or 1/4 bias

e Selection of 1/4 or 1/8 duty

e Built-in 56x4~ 52x8 bit display RAM

e Selection of 80Hz or 160Hz Frame Frequency

e STANDBY mode (by System Set Command LCD OFF,SYS oscillator OFF)
e [2Cbus interface

e Display mode 56x4~ 52x8

e Versatile blinking modes

e Software configuration LCD parameters

e Read/Write address auto increment

e VLCD pin for adjusting LCD operating voltage (2.4~5.5V)

e Internal 16-step voltage adjustment to adjust LCD operating voltage
o  Power-On Reset(POR)

e Low power consumption~ High anti-interference

e Package:
LQFP48(7.0mm x 7.0mm PP=0.5mm)

LQFP64(7.0mm x 7.0mm PP=0.4mm)
DICE

COG
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Vinka Microelectronics 56X4/52X8 LCD DRIVER

1 General Description

VK2C23 isa RAM Mapping LCD Driver, It can support LCD screens with a maximum of 224
pattern(56SEGx4COM) or a maximum of 416 pattern(52SEGx8COM) .The device communicates
with host microcontrollers via a two-line bidirectional I2C bus,it is used to configure display
parameters and transfer display data,, and can also enter the standby mode through System Set
Command .With the characteristics of high anti-interference and low power consumption, it is suitable
for water electrical meters and industrial control instruments.
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2 COB PAD description and Coordinates
2.1 COB PAD Assignment

< C w UL U VL UL WV D LN N N LWL LWL WD
O e e e e e e e e et
SN R RO RN AR AR N RANARARANANS!
oS IR IV RV IS S B BTN N N N N N N N oY)
DO ks OG0 =3O 0owad0 0k Wi— O O
57 % 3 0 5 5 5 5 | 5 5
A9 | SEG38
VDD 1
SEG37
SDA SEG36
SCL SEG35
op SEG34
VSS SEG33
como| [6] TEST SEG32
COML1 0.0 SEG31
comz| [8 SEG30
coms| [ SEG29
COM4/SEGO SEG28
COMS5/SEGI1 SEG27
COME/SEG2 SEG26
COM7/SEG3 SEG25
SEGA SEG24
SEG5
SEG6
SEG7
[8]19kd 1IR3 2403 26 2ARd b3 FABTEAES
NN NN NN NANARA RO NN RO NANA)
P SEICOEG T332l w
Chip size: 1750X1920um?  Substrate: connected to VSS
PADsize: 70X70um PAD spacing: 113 um
VLCD pad and VCCA2 pad be bonded together for VLCD <+5.5V(VLCD>VDD)
Internal Voltage Set Command VLCD SEG55 Note
DE bit VE bit
0 0 INPUT Null e VLCD support internal bias voltage
e Internal Voltage is null
0 1 INPUT Null e VLCD support internal bias voltage
1 0 INPUT OUTPUT e VLCD support internal bias voltage
1 1 INPUT OUTPUT e VLCD support internal bias voltage
VDD pad and VCCA2 pad be bonded together for VLCD < VDDo
Internal Voltage Set Command
. ; VLCD SEG55 Note
DE bit VE bit
0 0 INPUT Null e VLCD support internal bias voltage
TPUT e Detect the internal bias voltage
0 1 OUTPU Null e VDD support internal bias voltage
1 0 FLOAT OUTPUT | ® VDD support internal bias voltage
1 1 FLOAT OUTPUT | e VDD support internal bias voltage

*1 The LCD voltage may be temperature compensated externally through the voltage supply to the VLCD pin.
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2.2 COBPAD Coordinates

Unit : #m
Pad No| Name X Y Pad No| Name X Y
1 VDD 103.11 1887.01 35 SEG25 2021.89 488.19
2 SDA 98.11 1736.67 36 SEG26 2021.89 | 593.19
3 SCL 98.11 1623.17 37 SEG27 2021.89 | §98.19
4 oP 98.11 1518.17 38 SEG28 2021.89 | 803.19
5 VSS 103.11 1413.17 39 SEG29 2021.89 | 908.19
6 COMO 98.11 1308.17 40 SEG30 2021.89 | 1013.19
7 COM1 98.11 1203.17 41 SEG31 2021.89 | 1118.19
8 COM2 98.11 1098.17 42 SEG32 2021.89 | 1223.19
9 COM3 98.11 993.17 43 SEG33 2021.89 | 1328.19
10 COM4/SEGO 98.11 888.17 44 SEG34 2021.89 | 1433.19
11 COM5/SEGH 98.11 783.17 45 SEG35 2021.89 | 1538.19
12 COM6/SEG2 98.11 1724.57 46 SEG36 2021.89 | 1643.19
13 COM7/SEG3 98.11 573.17 47 SEG37 2021.89 | 1748.19
14 SEG4 98.11 468.17 48 SEG38 2021.89 1853.19
15 SEG5 98.11 363.17 49 SEG39 1973.75 | 2191.89
16 SEG6 98.11 258.17 50 SEG40 1868.75 | 1868.75
17 SEG7 98.11 153.17 51 SEG41 1763.75 | 2191.89
18 SEGS8 359.57 98.11 52 SEG42 1658.75 | 2191.89
19 SEG9 464.57 98.11 53 SEG43 1553.75 | 2191.89
20 SEG10 569.57 98.11 54 SEG44 1448.75 | 2191.89
21 SEG11 674.57 98.11 55 SEG45 1343.75 | 2191.89
22 SEG12 779.57 98.11 56 SEG46 1238.75 | 2191.89
23 SEG13 884.57 98.11 57 SEG47 1133.75 | 2191.89
24 SEG14 989.57 98.11 58 SEG48 1028.75 | 2191.89
25 SEG15 1094.57 98.11 59 SEG49 923.75 2191.89
26 SEG16 1199.57 98.11 60 SEG50 818.75 2191.89
27 SEG17 1304.57 98.11 61 SEG51 713.75 2191.89
28 SEG18 1409.57 98.11 62 SEG52 608.75 2191.89
29 SEG19 1514.57 98.11 63 SEG53 503.75 2191.89
30 SEG20 1619.57 98.11 64 SEG54 392.75 2191.89
31 SEG21 1724.57 98.11 65 SEG55 287.75 2191.89
32 SEG22 1829.57 98.11 66 VLCD 182.75 1452.16
33 SEG23 1934.57 98.11 67 VCCA2 77.75 2191.89
34 SEG24 2021.89 383.19 0 TEST 629.32 1452.16
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3 Pinouts and pin description

3.1 VK2C23A LQFP64 Pin Assignment

< VLYV DDDD DD DD D
NO000OO0O0OROO0O0QOR
H oG B R R R R R R R R K
U s o S UGk BILO~=OS

OO O e rIrIr]rg

64 6362 61 60 59 58 5756 55 5453 52 51 50 49
vDD 1 48 [ SEG39
sba 2 47 [0 SEG38
SCL 3 46 [ SEG37
VA P 45 7] SEG36
coMo s 44 71 SEG35
coM1 e TOP VIEW 43 [ SEG34
com2 7 42 7] SEG33
coMms s LQFP64 41 [ SEG32
COM4/SEG0 [} 9 40 [ SEG31
COM5/SEGI [ 10 39 [ SEG30
COMS6/SEG2 [ 11 38 |1 SEG29
COM7/SEG3 [} 12 37 [ SEG28
SEG4 []13 36 [ SEG27
SEG5 [ 14 35 [ SEG26
SEG6 []15 34 [ SEG25
SEG7 [ 16 33 [ SEG24

17 1819 20 21 22 232425 26 27 28 29 3031 32

NN NN NN NN RN RN R

wv [ ) [2%) 92}
jes] td t

%2} w
td ot td td td o o o td ot ot
DO00000000000000O0
[ T e S S e T NS S NS T NS I N1
O = o Wk Y] 00 O = W

Note: VCCA2 pad is internally connected to VLCD pad
OP pad is float
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3.2 VK2C23A LQFP64 Pin Description

No. Name /0 Function
1 VDD VDD Positive power supply
2 SDA /0 Serial Data Input/Output for I2C interface
3 SCL I Serial Clock Input for 12C interface
4 VSS VSS Negative power supply
5-8 COMO-COM3 | O LCD COM outputs
9-12 | COM4/SEGO- | O LCD SEG/COM outputs, software configuration 4COM or 8COM
COM7/SEG3
13-63 | SEG4-SEG54 | O LCD SEG outputs
VLCD connect to VDD ,When internal voltage regulation function is configured to be
enabled, Adjust the VLCD voltage by internal voltage regulation.
64 VLCD I
VLCD connect to VDD through a resistor, When internal voltage regulation function is
configured to be Disabled,Adjust the VLCD voltage by changing this external resistance.
February 2020 Rev. 1.3 6/25
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3.3 VK2C23B LQFP48 Pin Assignment

February 2020

AN UL WL UL WL UL WL WD, DLW,

SHEEEE Do oo oo

500000000000

U U3 araB2d88R

0000000000010

48 4746 45 4443 42 4140 39 38 37
vDbD 10 36| SEG27
SDA 2 351 SEG26
sCL 3 341 SEG25
vss 4 33 SEG24
COMo 5 TOP VIEW 321 SEG23
coMm1 Oe 31| SEG22
comMm2 47 LQFP48 301 SEG21
coms 038 291 SEG20
CcOM4 9 28 11 SEG19
COM5 10 27 SEG18
COM6 11 261 SEG17
coMm7 12 251 SEG16

131415161718 19 2021 22 2324

[N EIE NN N NN

LWL UL UL, W;

[seliszlicelicelcelsels-Mse My NseRselss

o000

= U1 QY N 00 \O = o e e e

O = WU

W AR LCD 1/4 duty

VCCA2 pad W5 VLCD pad 4%

OP padfZih
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3.4 VK2C23B LQFP48 Pin Description

No. Name o Function
1 VDD VDD Positive power supply
2 SDA /O Serial Data Input/Output for 12C interface
3 SCL I Serial Clock Input for 12C interface
4 VSS VSS Negative power supply
5-12 | COM0O-COM7 | O LCD COM outputs
13-47 | SEG4-SEG38| ©O LCD SEG outputs
VLCD connect to VDD ,When internal voltage regulation function is configured to be
48 VLCD I enabled,Adjust the VLCD voltage by internal voltage regulation.
VLCD connect to VDD through a resistor, When internal voltage regulation function is
configured to be Disabled,Adjust the VLCD voltage by changing this external resistance.
February 2020 Rev. 1.3 8/25
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4.Functional Description

4.1 Block diagram

<:> display RAM
@ — »0 COMO
SCL 12C
Controller Y COM3
SDA LCDdriver/ [ =7 COM4/SEGO
circuit
»O COM7/SEG3
——0 SEG4
VDD »0O SEG54
VSS T
Internal LCD Bias
VLCD o—»f Voltage — Generator and
Adjustment Selector
February 2020 Rev. 1.3 9/25
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4.2 Display RAM

The static display memory (RAM) is organized into 56 X 4 or 52 X 8bits 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 12C bus interface.

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
SEG5 SEG4 0x02
SEG7 SEG6 0x03
SEG9 SEGS8 0x04

SEG11 SEG10 0x05
SEG55 SEG54 0x1B
Data bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0

RAM Mapping of 56 X 4

COM7/ | COM6/ | COM5/ | COM4/
OUTPUT ADDRESS
SEG3 SEG2 SEGT SEGO COM3 COM2 CcoM1 como
SEG4 0x00
SEG5 0x01
SEG6 0x02
SEG7 0x03
SEG8 0x04
SEG9 0x05
SEG55 0x33
Data bit7 bit6 bit5 bit4 bit3 bit22 bit1 bit0
RAM Mapping of 52 X 8
February 2020 Rev. 1.3 10/25
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4.3 System Oscillator

The timing for the internal logic and the LCD drive signals are generated by an internal oscillator.
The system clock frequency (fsys) determines the LCD frame frequency.

System set command controls the internal system oscillator on/off and display on/oft.
During initial system power-on the system oscillator will be in the stop state.

System Oscillator Configuration:

System Clock
RC oscillator —o\o_y>
32kHz

February 2020 Rev. 1.3 11/25
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4.4 LCD operating voltage

LCD voltage is obtained from VLCD pin or Internal voltage adjustment circuit.

VLCD pad and VCCA?2 pad be bonded together for VLCD<5.5V ,an externally voltage supply
to the VLCD pin.
VDD pad and VCCA2 pad be bonded together for VLCD<VDD,VLCD connect to VDD

through a resistor,Adjust the VLCD voltage by changing this external resistance.

The relationship between the programmable 4-bit analog switch and the VLCD output voltage is
shown in the table:
When VCCA2 pad is connected to VDD pad

DA DRT— 13 1/4 Note
0x00 1.000 X VDD 1.000 X VDD Default
0x01 0.944XVDD 0.957X VDD
0x02 0.894 X VDD 0.918 X VDD
0x03 0.849 X VDD 0.882X VDD
0x04 0.808 X VDD 0.849 X VDD
0x05 0.771 X VDD 0.818 X VDD
0x06 0.738 X VDD 0.789 X VDD
0x07 0.707 X VDD 0.763XVDD
0x08 0.678 X VDD 0.738 X VDD
0x09 0.652XVDD 0.714 X VDD
0x0A 0.628 X VDD 0.692X VDD
0x0B 0.605X VDD 0.672X VDD
0x0C 0.584 X VDD 0.652X VDD
0x0D 0.565X VDD 0.634 X VDD
O0xOE 0.547 X VDD 0.616 XVDD
O0xOF 0.529 X VDD 0.600 X VDD

When VCCA2 pad is connected to VLCD pad

DA DAT— 1/3 1/4 Note
0x00 1.000 X VLCD 1.000 X VLCD Default
0x01 0.944 X VLCD 0.957 X VLCD
0x02 0.894 X VLCD 0.918 X VLCD
0x03 0.849 X VLCD 0.882XVLCD
0x04 0.808 X VLCD 0.849 X VLCD
0x05 0.771XVLCD 0.818 X VLCD
0x06 0.738 X VLCD 0.789 X VLCD
0x07 0.707 X VLCD 0.763XVLCD
0x08 0.678 X VLCD 0.738 X VLCD
0x09 0.652XVLCD 0.714XVLCD
0x0A 0.628 X VLCD 0.692XVLCD
0x0B 0.605XVLCD 0.672XVLCD
0x0C 0.584 X VLCD 0.652XVLCD
0x0D 0.565 X VLCD 0.634 X VLCD
O0xOE 0.547 X VLCD 0.616 X VLCD
O0xOF 0.529 X VLCD 0.600 X VLCD
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4.5 Power-On Reset

When the power is applied, the device is initialized by an internal power-on reset circuit. Data transfers

on the 12C bus should be avoided for 1 ms following power-on.

The status of the internal circuits after initialization is as follows:

® when VLCD<VDD ,all COM/SEG outputs are set to VDD.

® when VDD<VLCD ,all COM/SEG outputs are set to VLCD.

@ for LQFP64 is 1/4 duty and 1/3 bias.

@ for LQFP48 is 1/8 duty and 1/3 bias.

@ The System Oscillator and the LCD bias generator are off state

@ LCD Display is off state.

@ Internal voltage adjustment function is enabled.

@ The Segment/VLCD shared pin is set as the SEG

@ Detection switch for the VLCD pin is disabled

@ Frame Frequency is set to 80Hz

@ Blinking function is switched off

if VDD drops below the minimum voltage of operating voltage specification during operation, the

power-on reset timing conditions must be also satisfied. This means that VDD must fall to 0V and remain

at OV for a minimum time of 20ms before rising to the normal operating voltage.
Power-on Reset Timing

VDD
— {,,>0.05V/ms

‘ tOFF>20mS

February 2020 Rev. 1.3 13/25
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4.6 LCD Communication Command

The display modes supported by the LCD driver are 56SEG x 4COMand 52SEG x 8 COM, The unused
SEG or COM outputs should be left open.

The device provides two frame frequencies selected with Mode set command known as 80Hz and
160Hz respectively.

4.6.1 12C Serial Interface

The device supports 12C serial interface.
The two lines are a serial data line, SDA, and a serial clock line, SCL. Both lines are connected to the

positive supply via pull-up resistors with a typical value of 4.7k. When the bus is free, both lines are high.

START and STOP

Byte Format

e A IV A O
DATA RECEIVE — . nack L
ack—*
sl RVAWARETWAWAWE
START the 9th clk is a acknowledge bit

< e A ddress

] ]
Slave Address | MSB LSB!

( 0x7¢) bit0-R/W O 1 |1 |[1]1]1][|o0}RW

February 2020 Rev. 1.3 14/25
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4.6.2 12C Command Format

Write Operation

Byte Writes Operatlon

ﬂi Slave Addr 4% ﬂiCmd byt64H ﬂiCmd settmg4>r

[slol ] 1] 1] 1] 1]o]o] [o7]vs[os|balbsloaforlbo] [b7]bs]bs|balbs]balbi[bo] [P
\ \

[}
Write 1 1y T 2d ACK
ACK ACK

Display RAM Single Data Byte

:% Slave Addr 4: F Cmd byte 43 :%Reg Addr bytewl FData byte—4

S|O[ 1| 1| 1| 1| 1| 0| O] [b7|b6|b5|b4|b3|b2(b1|b0| |b7|b6|b5|b4|b3|b2|b1|b0| |b7|b6|b5[b4|b3[b2|b1{b0 H

a i * 4
write . . ACK ACK
ACK st ACK nd

Display RAM Page Write Operation

47 Slave Addr —m i<7 Cmd byte —»i F—Reg Addr byte4>i

[slol1[1[1]1[1]o]o] [o7]oelosloaloa[ozlorloo] [orfoslosloaloaloalolo]
Wﬁite T 1y T 2ng T
ACK ACK ACK
'« Data byte e Data byte L '« Data byte .
...... b7]bs[bs[ba]b3]b2lb1[bo]  [b7]bslbs|balbalb]bilbo]  j;  [b7]belbs|balba]b2]bilbol | P]

Ist T \ 2nd \ T I T \ Nth T
data data data
ACK ACK ACK ACK

Read Operation
Display RAM Page Read Operation

«— Slave Addr—» |«— Cmdbyte—» = Reg Addr byte—»

lsloli[i11111]0lo] boAebdodbabdotbnl [bAbsbsbdbsbootbd [p]

Write 1gf 2nd
ACK ACK ACK

«De\nce Addr» i« Databyte —» i« Databyte —» <— Data byte 4

...... [slo[1[1[1[1[1 o[y T b71b61b3 b4 b3b2lb b0 bﬁbdbibzﬂkﬁdb1bdW //Nb7b6b5b4h>3hazhv wu

Read g Ny NACK
ca
ACK data ACK data ACK ACK data
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4.6.3 Command Summary

< e A ddress N

| |
Slave Address | MSB LSBi
(0x7c) bitO-R/W | 0 | 1 |1 1| 1] 0 JR/W
4.6.3.1 Display Data Command
Send display data to display RAM
Function | Byte | Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bitl | Bit0 Note | R/W | Def
Display data
g |1 oo o] o] o]0 0 w
command
Address Display data
pointer 2nd| X X | A5 | A4 A3 ) A2 | Al A0 | startaddress | W |O00H
4.6.3.2 Mode Set Command
Set BIAS and DUTY
Function | Byte | Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bitl |Bit0 Note  |R/W| Def
mode setemd | 1 1 0 0 1 0 W
' LQFP48
DutyandBias | 5 41 x | x | x | X Duty | Bias |ODlY W |00H
1/8 duty
Bit1 Bit0 .
; Duty Bias
Duty Bias
0 0 1/4 duty 1/3 bias
0 1 1/4 duty 1/4 bias
1 0 1/8 duty 1/3 bias
1 1 1/8 duty 1/4 bias
February 2020 Rev. 1.3 16/25
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4.6.3.3 System Set Command

Set the internal system oscillator on/off and display on/off.

Function Byte | Bit7 | Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bitl | Bit0 | Note |R/W | Def
system set cmd 1 1 0 0 0 0 0 0 W
st
System oscillator
and Display 2.4 X X X X X X S E W |00H
on/off set
Bit1 Bit0 . .
internal oscillator LCD on/off
S E
0 X off off
1 0 on off
1 1 on on
4.6.3.4 Frame Frequency Command
Selects the frame frequency
Function Byte | Bit7 |Bit6 |Bit5 |Bit4 |Bit3 |Bit2 |Bitl | Bit0 Note  |R/W | Def
frame freq cmd Ist 1 0 0 0 0 1 1 0 W
frame freq set 2nd| X X X X X X X F W | 00H
Bit0 Frame Frequency
F
0 80Hz
1 160Hz
February 2020 Rev. 1.3 17/25
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4.6.3.5 Blinking Frequency Command

Set the blinking frequency
Function | Byte | Bit7 |Bit6 |Bit5 |Bit4 Bit3 |Bit2 |Bitl | Bit0 Note |R/W | Def
blinkingfreq | ¢ | 0 | 0 | 0 1 0| o 0 w
cmd
blinking freq
ot and| X | X | X | X | X | X |BKI| BKO W |00H
Bitl Bit0 blinking freq
BK1 BKO
0 0 blinking off (Def)
0 1 4Hz
1 0 2Hz
1 1 1Hz
February 2020 Rev. 1.3 18/25
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4.6.3.

The internal voltage adjustment can provide sixteen kinds of regulator voltage adjustment options.

6

Internal Voltage Set Command

Function

Byte

Bit7

Bit6

Bit5

Bit4

Bit3

Bit2 |Bit1l |Bit0 Note R/W | Def

IVA
cmd

15{

1

0

0

0

1

0 1 0 W

IVA
set

2nd

DE

VE

DA3

SEG/VLCD pin can be set via
the DE bit.
internal voltage adjustment
be set via the VE bit.
DA2 | DAL | DA | “" e s Ve HED! W |30H
DA3~DAO bits can be used to
adjust the VLCD output
voltage.

Note:

Bit5

Bit4

DE

VE

SEG 55/VLCD
shared pin sel

internal
voltage
adjustment

Note

VLCD pin

off

e the bias voltage is supplied by the external VLCD pin
when VCCA2 is connected to VLCD.

o The bias voltage is supplied by the external VLCD pin
when VCCA2 is connected to VDD.

e VLCD pin is connected to the VDD pin, the internal
voltage must be disabled by set DA3~DAO as"0000".

VLCD pin

on

® When VCCA2 is connected to VLCD, internal voltage
adjustment can not be used to adjust internal bias voltage.
(Bias voltage is supplied by the external VLCD pin)

e When VCCA2 is connected to VDD, internal voltage
adjustment can not be used to adjust internal bias Vofgtage
when VLCD pin is supplies with external voltage.
(Recommend: can not be used)

® When VCCA?2 is connected to VDD, internal voltage
adjustment can be used to adjust internal bias voltage when
VLCD pin is floating and internal voltage adjustment is
enable.(Bias is supplied by internal voltage adjustment).

SEG55 pin

off

® The bias voltage is supplied by the external VLCD pin
when VCCAZ2 Is connected to VLCD.

e The bias voltage is supplied by the external VDD pin
when VCCAZ2 is connected to VDD

® The internal voltage-follower (OP4) is disabled
automatically and DA3~DAO don "t care.

SEG55 pin

on

e When VCCA2 is connected to VLCD, internal voltage
adjustment can be used to adjust internal bias voltage when VLCD
pin is supplies with external voltage and internal voltage
adjustment is enable. (Bias voltage is supplied by the internal
voltage adjustment)

® When VCCA2 is connected to VDD, internal voltage adjustment
can be used to adjust internal bias voltage when internal voltage
adjustment is enable.(Bias voltage is supplied by the internal
voltage adjustment)

e Power-on: Enable internal voltage Adjustment and the SEG/VLCD pin is set as the segment pin.
e When the DAO~DA3 bits are set to  “0000” , the internal voltage is disabled.
e When the DAO~DA3 bits are set to other values except “0000” , internal voltage follower is enabled.

February 2020
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5 Application Circuits

1/4DUTY
VDD 4.7k VDD
O—AN—
> SCL
MCU O— AN VK2C23
- > SDA
VSS
COMO0~COM3 SEGO0~SEG54
1. Configuration bias voltage is realized by the internal | | | |77
voltage adjustment function: y L y Y
VLCD connected to VDD , VR=0R
2. configuration bias voltage is provided by VLCD pin: 13or 1/4B|as,1/4Duty
(VLCD can be connected to a power supply less than 5.5V
through VR,VLCD canbegreater than VDD) LCD
Note: Adjust VR(20K) to fit user’s LCD panel display voltage!
(VLCD)
1/8DUTY
VDD
8 4.7k VDD
VDD
> SCL
VDD 4.7k
MCU O— AN VK2C23
VLCD
- > SDA
COMO~COM7  SEG4~SEG54
1.Configuration bias voltage is realized by the internal | [~~~ |77
voltage adjustment function: y y y y
VLCD connected to VDD , VR=0R
2. configuration bias voltage is provided by VLCD pin: 1/30r 1/4B|as,1/8Duty
(VLCD can be connected to a power supply less than 5.5V
through VR,VLCD canbegreater than VDD) LCD
Note: Adjust VR(20K) to fit user’s LCD panel display voltage
(VLCD)
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6 Electrical characteristics

6.1 Absolute Maximum Ratings

Item Symbol Ratings Unit
Power voltage VDD -0.3~6.5 Vv
Input Voltage VIN V§s-0.3~VDD+0.3 v
Storage Temperature TSTG -50~+125 C
Operating Temperature Torc -40~+85 C
6.2 DC Characteristics
I Svmbol vl T ” i Test Conditions
e yrmbo - E - o VDD Conditions
Operating voltage VDD 2.4 — 55 V — —
| _ 25 40 3V No load, VLCD=VDD, 1/3 bias,
i fLep=80Hz, LCD on, 1 1
Operatingcurent | lob1 T35 50 A TTBY | ot one b0 DAS 0000
) J— 2 5 3V No load, VLCD=VDD, 1/3 bias,
Operating current IbD2 — 2 10 A Y] gzg—igf{éAgggAgfi Ig(t)ggggl
— — 1 3V | No load, VLCD=VDD, LCD off,
Standby Current IsTB _ _ 2 HA 5V Internal osc off
3V
Input Low Voltage ViL 0 — 0.3 VDD 5V SCL, SDA
Input High Voltage VIH 0.7 — 1.0 VDD g\\; SCL, SDA
3.0 — — 3V
Vo=0.4V, SDA
Low Level Output Current loL 6.0 — — mA 5V oL ,
LCD COM Sink Current loL1 250 400 — pA 3V VoL=0.3V
500 800 — 5V | Vo.=0.5V
LCD COM Source Current|  |oy1 -140 -230 — uA 3V Von=2.7V
-300 -500 — 5V | Vou=4.5V
LCD SEG Sink Current loL2 250 400 - LA vV VoL=0.3V
500 800 — 5V | Vo.=0.5V
LCD SEG S C | -140 -230 — A 3V | Vou=2.7V
ource Current OH2 300 500 _ K 5V | Vonu=4.5V
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6.3 AC Characteristics

Frame Frequency

: S " - i Sl Test Conditions
. . nit
tem ymbo 1 P ax VDD Conditions
LCD Frame Frequency fico 72 80 38 Hz 4.0V 1/4 duty,25C
LCD Frame Frequency freme 144 160 176 Hz 4.0V | 1/4 duty,25C
LCD Frame Frequency ficps 52 80 124 Hz 4.0V [1/4duty,-40 ~+85C
LCD Frame Frequency frops 104 160 248 Hz 4.0V | 1/4 duty,-40 ~+85C
I2C parameter
I Symbol Mi T i o Test Conditions
tem ymbo n. yp- ax nit VDD Conditions
Clock Frequency focL — - 400 kHz |3.0-5.5V —
3 Time in which the bus must
; 1. — — 3.0-5.5V | be free before a new
Bus Free Time tBUF Hs transmission can start
.. . 0.6 o o B After this period, the first
Start Condition Hold Time |ty ¢ra Ms 3.0-5.5V lock pulse s generated
SCL Low Time tow 1.3 — — Ms 3.0-5.5V -
SCL High Time G 0.6 - - Ms 3.0-5.5V —
. . Only relevant for repeated
Start Condition Setup Time tsu; STA 0.6 - — Ms 3.0-5.5V | ST ART condition
Data Hold Time thp: paT 0 — - ns 3.0-5.5V -
Data Setup Time tsu. paT 100 _ — ns 3.0-5.5V —
SDA and SCL Rising Time tr - - 0.3 Ms 3.0-5.5V | periodically sampled
SDA and SCL Falling Time tr - — 0.3 Ms 3.0-5.5V | periodically sampled
Stop Condition Setup Time|  ty;. 10 0.6 — — Ms 3.0-5.5V —
Output Valid from Clock taa - — 0.9 Ms 3.0-5.5V —
Input Filter Time Constant _
t - 50 ns 3.0-5.5V : oot
(SDA and SCL pin Sp Noise suppression time
I2C Timing
[ Ty / B 4
| xf ]

tsu.0aT

tHD:STA

1

tsp

tsu:sTo:

tBUF

f—

P

I

SDA OUT
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7 Package Information

7.1 LQFP64(7.0mm x 7.0mm PP=0.4mm)

D
D1 A
4 33 '—>
AR AR )
49 T i 32 ‘w
 — I — v |
—— g b 0.25 |
——— e — ,I \
— e — | BN ‘
E|E1 —/H —— L
 —— e te
—— g
S — I —
S — I —
S — I —
—— 17
H 3 BASE METAL
- WITH PLATING
1 16
MILLIMETER
SYMBOL
MIN NOM | MAX
A -- - 1.60
Al 0.05 -- 0.15
b 0.16 -- 0.24
b1 0.15 0.18 0.21
C 0.13 -- 0.17
cl 0.12 0.13 0.14
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
0.40BSC
045 -- 0.75
L1 1.00REF
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7.2 LQFP48(7.0mm x 7.0mm PP=0.5mm):

D
D1
%HHHHHHHHHHE
37 I I 24
 E—— I —
 E—— I —
 E—— I —
—r ] :E\:[:: b
BB = ==
 E—— I —
—— =¥ e B 5!
:— * I N
 E—— I — ”A 1
48T N ———— / cle
BASE METAL [ |
b
1 12
MILLIMETER
SYMBOL
MIN NOM MAX
A -- - 1.60
Al 0.05 -- 0.15
b 0.18 - 0.26
b1 0.17 0.20 0.23
C 0.13 -- 0.17
cl 0.12 0.13 0.14
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
E1 6.90 7.00 7.10
0.50BSC
045 -- 0.75
L1 1.00REF
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8 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 Ref circuits Yes
3 1.2 | 2019-03-21 Check para Yes
4 1.3 | 2020-04-11 Update content Yes
Disclaimers

Information in this document is believed to be accurate and reliable. However, VinKa

does not give any representations or warranties, expressed or implied, as to the accuracy or

completeness of such information. VinKa reserves the right to make changes to information

published in this document, including without limitation specifications and product

descriptions, at any time and without notice. This document supersedes and replaces all

information supplied prior to the publication hereof. For the latest information, please visit

https://www.szvinka.com Or contact VinKa’s staff.
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