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Vinka Microelectronics

VK1621S-1
32x4 LCD DRIVER

Features

e Operating voltage:2.4-5.2V

e Built-in 256kHz RC oscillator (default)

e External 32.768kHz crystal (OSCO,0OSCI)

e External 256kHz requency source (OSCI)

e Selection of 1/2 or 1/3 bias

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

e Built-in 32 X4 bit display RAM

e Selection of buzzer frequencies 2kHz+ 4kHz

e STANDBY mode (by Cmd LCD OFF,SYS DIS)
e 8 kinds of time base/WDT clock sources

e Time base or WDT overflow output  (/IRQ pin)

February 2020

Rev. 1.3

3 or 4 wire serial interface

Software configuration LCD parameters
Data mode and command mode instructions
Read/Write address auto increment

Three data accessing modes

VLCD pin for adjusting LCD operating voltage (<VDD)

Package:

SSOP48(300mil)(15.9mm x 7.5mm PP=0.635mm)
LQFP48(7.0mm x 7.0mm PP=0.5mm)
LQFP44(10.0mm x 10.0mm PP=0.8mm)

SDIP28(288mil)(35.3mm x 7.3mm PP=2.54mm)
DICE

COG

1/34
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Vinka Microelectronics 32 X4 LCD D RIVE R

1 General Description

VK1621 isa RAM Mapping 32x4 LCD Driver, It can support LCD screens with a maximum of 128
pattern(32SEGx4COM), it is also supports LCD screens of 2COM or 3COM.Only 3 or 4 lines are
required to communication interface with the VK1621,it is used to configure display parameters and

transfer display data, and can also enter the standby mode through Power down command.
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32x4 LCD DRIVER

2 COB PAD description and Coordinates

2.1 COBPAD Assignment

==
/IRC VDD | |VLCD | [OSCI | [OSCO| |GND | |IDATA SWR JRD JCS SEGO SEGT
10 9 8 7 6 5 4 3 2 1 43 47
BZ SEG2
11 46
/BZ SEG3
12 45
COMO SEG4
13 44
COM?1 SEGS
14 43
COM2 SEGE
15 42
COM3 SEGY
16 4
SEG31 SEG8
17 40
SEG30 SEGI
18 39
SEG29 SEG10
19 38
SEG28 SEG11
20 37
SEG2T SEG12
21 36
SEG?26 SEG13
22 35
SEG25| |SEG24| [SEG23| SEGZ22| [SEG21| |SEG20( SEG19| SEG18| BEG1Y | |SEG16| SEG15| |SEG14
23 24 25 26 27 28 29 30 31 32 33 34
Chip size: 1630x1755um2 Substrate: connected to VDD
PAD size: 90%x90 um PAD spacing: 112 um
note: VLCDEVDD
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2.2 COB PAD Coordinates

coordinate origin is in the center of the chip, unit: pm

Pad No| Name X Y Pad No| Name X Y
1 /ICS 411.5 732.9 25 SEG23 -397.5 -738
2 /RD 298.5 732.9 26 SEG22 -282.5 -738
3 /WR 185.5 732.9 27 SEG21 -167.5 -738
4 DATA 63 732.9 28 SEG20 -52.5 -738
5 GND -52 732.9 29 SEG19 62.5 -738
6 OSCO -167 732.9 30 SEG18 177.5 -738
7 OSCI -282 732.9 31 SEG17 292.5 -738
8 VLCD -397 732.9 32 SEG16 407.5 -738
9 VDD -512 732.9 33 SEG15 522.5 -738
10 /IRQ -627. 732.9 34 SEG14 637.5 -738
11 BZ -664.5 619.8 35 SEG13 675.5 -626
12 /BZ -664.5 494 36 SEG12 675.5 -513
13 COMO -664.5 382 37 SEG11 675.5 -400
14 COM1 -664.5 270 38 SEG10 675.5 -287
15 COM2 -664.5 158 39 SEG9 675.5 -174
16 COM3 -664.5 46 40 SEG8 675.5 -61
17 SEG31 -664.5 -66 41 SEG7 675.5 52
18 SEG30 -664.5 -178 42 SEG6 675.5 165
19 SEG29 -664.5 -290 43 SEG5 675.5 278
20 SEG28 -664.5 -402 44 SEG4 675.5 391
21 SEG27 -664.5 -514 45 SEG3 675.5 504
22 SEG26 -664.5 -626 46 SEG2 675.5 617
23 SEG25 -627 -738 47 SEG1 637.5 732.9
24 SEG24 -512.5 -738 48 SEGO 524.5 732.9
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3 Pinouts and pin description

3.1 VK1621B SSOP48 Pin Assignment

SEG701 o 48 [1SEGS8
SEG6 [ 2 47 BSEG9
SEG5 3 46 HSEG10
SEG4 4 45 ASEG11
SEG3 [ 5 44 [1SEG12
SEG2[] 6 TOP VIEW 43 JSEG13
SEG1 7 42 HSEG14
SEGO[] s 41 PBSEG15
/IcS o SSOP48 40 [ASEG16
/RDO 10 39 HSEG17
/WR 11 38 [H1SEG18
DATAL] 12 37 ASEG19
VSS 13 36 HSEG20
0osco 14 35 SEG21
0oscClg 15 34 HSEG22
VLCD O 16 33 [ASEG23
vDDO 17 32 1SEG24
/IRQO 18 31 JSEG25
Bz 19 30 [ASEG26
/BZO 20 29 ASEG27
comMo 21 28 OSEG28
comM1 0 22 27 SEG29
comMz2 23 26 SEG30
comM3 24 25 ASEG31
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32x4 LCD DRIVER

3.2 VK1621B SSOP48 Pin Description

No. Name /o Function
1-8 SEG7-SEGO O LCD SEG outputs
9 /CS I Chip selection input with pull-up resistor
1-disabe, 0-enable.
10 /RD I READ clock input with pull-up resistor,
data out on the falling edge of the /RD signal.
11 JWR I WRITE clock input with pull-up resistor,
data latched on the rising edge of the /WR signal.
12 DATA /O Serial data input/output with pull-high resistor.
13 VSS VSS Negative power supply
14 OSCO O Crystal oscillator: OSCI and OSCO pins are connected to a 32.768kHz crystal
External clock source: OSCI pin is connected to a, external clock source
15 OSCI I On-chip RC oscillator: the OSCI and OSCO pins can be left open.
16 VLCD I LCD power input
17 VDD VDD Positive power supply
18 /IRQ O Time base or WDT overflow flag, NMOS open drain output.
19 BZ o
2kHz or 4kHz tone frequency output pair,
when TONE OFF the BZ and /BZ pins output low level.
20 /BZ O
21-24 | COMO-COM3 | O LCD COM outputs
25-48 | SEG31-SEG8 O LCD SEG outputs
February 2020 Rev. 1.3 6/34
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3.3 VK1621B LQFP48 Pin Assignment

O-NOMOMTOWONWOWD®ON2T
CRORORCEUELRORCRCRORORD
WWWWW W W W W Wmm
NDDNDDDNDNDDNDNDND
OO0O00O00O000O00O00O00mM;0d
/A8 A7 46 45 44 43 42 41 40 39 38 37
ICS1e 361 SEG12
/RD O2 35[0 SEG13
/WR O3 341 SEG14
DATA a4 TOP VIEW 330 SEG15
VSS O5 321 SEG16
OSCO 6 LQFP48 310 SEG17
OSCl O7 30 sSEG18
VLCD Os 2910 SEG19
VDD 9 28[1 SEG20
MRQ O10 271 SEG21
BZ 011 26[] SEG22
/BZ 12 251 SEG23
\13 14 15 16 17 18 19:20 2122 23 24
oo h:ood
S=92523NRELY
00868 VO OIODOVOOO
: W w w
SoSCouEEEEEY ]
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32x4 LCD DRIVER

3.4 VK1621B LQFP48 Pin Description

No. Name /O Function
Chip selection input with pull-up resistor
1 /CS ! 1-disabe, 0-enable.
2 RD I READ clock input with pull-up resistor,
data out on the falling edge of the /RD signal.
3 WR I WRITE clock input with pull-up resistor,
data latched on the rising edge of the /WR signal.
4 DATA /O Serial data input/output with pull-high resistor.
5 VSS VSS Negative power supply
6 OSCO (@] Crystal oscillator: OSCI and OSCO pins are connected to a 32.768kHz crystal
External clock source: OSCI pin is connected to a, external clock source
7 OscCl I On-chip RC oscillator: the OSCI and OSCO pins can be left open.
8 VLCD I LCD power input
9 VDD VDD Positive power supply
10 /IRQ O Time base or WDT overflow flag, NMOS open drain output.
11 BZ (@)
2kHz or 4kHz tone frequency output pair,
when TONE OFF the BZ and /BZ pins output low level.
12 /BZ O
13-16 | COMO-COM3 | O LCD COM outputs
17-19 |SEG31-SEG29
O LCD SEG outputs
22-48 | SEG26-SEGO
20,21 |SEG27,SEG28| O LCD SEG outputs
February 2020 Rev. 1.3 8/34
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3.5 VK1621B LQFP44 Pin Assignment

O-NMTOWONOOWOO

OOOOOOOOOD N

W wwwywwwwo

DDV

OOOoOOonoOOonnn

/44 43 42 41 40 39 38 37 36 35 34
ics 1 ® 330 SEG11
/WR 2 32[0 SEG12
DATA O3 TOP VIEW 310 SEG13
VSS L4 300 seGi4
veeo go LQFP44 29H sEG15
VDD 6 281 seaie
BZ O7 270 SEG17
/BZ []8 26[1 SEG18
COMO g 250 seGc19
COM1 10 241 SEG20
COM2 []11 23[0 SEG21

12 13 14 15 16 17 18 19 20 21 22

Ooo0oooooood

© _ DO N~ O WSO

ég% R RERERERERERER)

O W Ww W W Www

RO KRR R R 2N NY)
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3.6 VK1621B LQFP44 Pin Description

No. Name e Function
Chip selection input with pull-up resistor
1 /CS ! 1-disabe, 0-enable.
I WRITE clock input with pull-up resistor,
2 WR data latched on the rising edge of the /WR signal.
3 DATA 1/0 Serial data input/output with pull-high resistor.
4 VSS VSS Negative power supply
5 VLCD I LCD power input
6 VDD VDD Positive power supply
7 BZ O
2kHz or 4kHz tone frequency output pair,
when TONE OFF the BZ and /BZ pins output low level.
8 /BZ O
9-12 |COMO0-COM3 | O LCD COM outputs
13-44 |SEG31-SEGO | O LCD SEG outputs
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3.7 VK1621A LQFP44 Pin Assignment

O-NOMTOWONODO®O

OOOOODOOOOOH

W w W

DD OON

OONOOonOoOnOoOonon

/44 43 42 41 40 39 38 37 36 35 34
ics 1 ® 330 SEG11
/RD 2 32[1 SEG12
WR O3 TOP VIEW 310 SEG13
DATA Cl4 300 SEGH4
VSS 5 291 seGi1s
VLCD 6 LQFP44 281 seGie
VDD 7 270 SEG17
BZ s 2611 SEG18
COMO g 251 seGc19
COM1 10 241 SEG20
COM2 11 230 SEG21

12 13 14 15 16 17 18 19 20 21 22

OO0 ooOooOg

o = DO N OUITOAN

2E388888380

8 W Ww oW ow W

N HOHOOnOn
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3.8 VK1621A LQFP44 Pin Description

No. Name e Function
Chip selection input with pull-up resistor
1 /CS ! 1-disabe, 0-enable.
2 /RD I READ clock input with pull-up resistor,
data out on the falling edge of the /RD signal.
3 MWR I WRITE clock input with pull-up resistor,
data latched on the rising edge of the /WR signal.
4 DATA /O Serial data input/output with pull-high resistor.
5 VSS VSS Negative power supply
6 VLCD I LCD power input
7 VDD VDD Positive power supply
8 IBZ 0O 2kHz or 4kHz tone frequency output,
when TONE OFF the /BZ pin output low level.
9-12 |COMO0-COM3 | O LCD COM outputs
13-44 |SEG31-SEGO | O LCD SEG outputs
February 2020 Rev. 1.3 12/34
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3.9 VK1621D SDIP28 Pin Assignment

SEG500 1 © 28 SEG7
SEG30 2 -7 [ASEGY
SEG10 3 26 HSEG11
/ICSO 4 o5 ASEG13
/RD O 5 TOP VIEW 24 [1SEG15
/WRO 6 23 HSEG17
DATALO 7 22 ASEG19
VSS s 21 OSEG21
viephe — SDIP28 20 [ASEG23
vDDO 10 19 OSEG25
/IRQO 11 18 SEG27
BzO 12 17 JSEG29
cowmor] 13 16 HSEG31
com1d 14 15 HCOM2
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3.10 VK1621D SDIP28 Pin Description

No. Name e Function
1,2,3 | SEG1,3,5 @) LCD SEG outputs
Chip selection input with pull-up resistor
4 /CS ! 1-disabe, 0-enable.
5 RD o READ clock input with pull-up resistor,
data out on the falling edge of the /RD signal.
WRITE clock input with pull-up resistor,
O
6 /WR data latched on the rising edge of the /WR signal.
7 DATA I/O Serial data input/output with pull-high resistor.
8 VSS VS§S Negative power supply
9 VLCD I LCD power input
10 VDD VDD Positive power supply
11 /IRQ O Time base or WDT overflow flag, NMOS open drain output.
12 BZ o 2kHz or 4kHz tone frequency output,
when TONE OFF the BZ pin output low level.
13-15 | COM0-COM2 | © LCD COM outputs
SEG31,29,27,
16-28 f?fgf;}? O LCD SEG outputs
9,SEG7
February 2020 Rev. 1.3 14/34
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4 Functional Description

4.1 Block diagram

control
and
timing
circuit

display RAM

U

LCDdriver/
bias circuit

COMO

COM3
SEGO

T

SEG31

\

.

VLCD

tone frequence
generator

WDT and
timer base

generator

/IRQ
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4.2 Display RAM

The static display memory (RAM) is organized into 32 X 4 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 READ, WRITE, and READ-MODIFY-WRITE commands.

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

COM3 COM2 COMI COMO

SEGO 0
SEG1 1 address 6 bit
SEG2 2 (A5--A0)
SEG3 3
SEG31 31
D3 D2 D1 DO Data\Addr
February 2020 Rev. 1.3 16/34
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4.3 System Oscillator

The VKI1621 system clock is used to generate the time base/Watchdog Timer (WDT)
clock frequency, LCD driving clock, and tone frequency. The source of the clock may be from an
on-chip RC oscillator (256kHz), a crystal oscillator (32.768kHz), or an external 256kHz clock by
the S/W setting. (e.g. 256khz clk generated by MCU pin) o

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/WDT lose its function as well. That
command is, however, available only for the on-chip RC oscillator or for the crystal oscillator. But if the
external clock source is chosen as the system clock, using the SYS DIS command can neither turn the
oscillator off nor carry out the standby mode.

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.

At the initial system power on, the VK1621 is at the SYS DIS state.

System Oscillator Configuration :

OSCI » crystal oscillator
OSCO = 32. 768kHz

L—o

System Clock

external clock Oo——
256kHz
Oo—— 1/8 |—

on—chip RC oscillator
256kHz

February 2020 Rev. 1.3 17/34
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4.4 Time Base and WDT

The time base generator is comprised by an 8-stage count-up ripple counter and is designed to
generate an accurate time base. The watch dog timer (WDT) is composed of an 8-stage time base
generator along with a 2-stage count-up counter,it is designed to break the host controller from
abnormal states such as unknown or unwanted jump, execution errors, etc.The WDT time-out will
result in the setting of an internal WDT time-out flag. The outputs of the time base generator and of the
WDT time-out flag can be connected to the /IRQ pin by a command option. There are totally 8
frequency sources available for the time base generator and the WDT clock. The frequency is calculated

by the following equation.
f WDT=fsys/2n (n=0~7) fsys=32kHz

The time base generator and WDT share the same 8-stage counter. WDT is cleared by executing
the CLR WDT command,time base generator is cleared by executing the CLR WDT or the CLR
TIMER command.

Executing the WDT EN command not only enables the time base generator but activates the
WDT time-out flag output (connect the WDT time-out flag to the /IRQ pin). invoking the WDT
DIS command disables the time base generator.After the TIMER EN command is transferred, the
WDT is disconnected from the /IRQ pin, and the output of the time base generator is connected to
the /IRQ pin.

The /IRQ output can be enabled or disabled by executing the IRQ EN or the IRQ DIS command.
After the system power on, the /IRQ will be disabled.

Timer and WDT Configurations:

Time Bass
TIME/WDT
System Clock TIMEREN/DIS  IRQ OUT RQAPIN
f=32kHz 3
n=0~7 T VDD WDT ENT|§Q 2
0
CLRTimer L D Q
WDT IRQEN/DIS
1 /4 [—ICLK
} R
CLRWDT
February 2020 Rev. 1.3 18/34
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4.5 Tone Output

VK1621 has a simple 2KHz / 4kHz tone generator, it can output a pair of differential driving
signals on the BZ and /BZ, which are used to generate a single tone By executing the TONE4K and
TONE2K commands there are two tone frequency outputs selectable The tone output can be turned on
or off by invoking the TONE ON or the TONE OFF command. The tone outputs, namely BZ and /
BZ, are a pair of differential driving outputs used to drive a piezo buzzer. Once the system is disabled or

the tone output is inhibited, the BZ and the /BZ outputs will remain at low level.

February 2020 Rev. 1.3 19/34
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4.6 LCD Driver

The VK1621 isa 128 (32X 4) pattern LCD driver. It can be configured as 1/2 or 1/3 bias
and 2COM or 3COM or 4COM by the software configuration.

4.6.1 Communication Interfacing

Four lines are required to interface with the VK1621.If only used for display, only 3 pins can be
used.

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 /RD line is the READ clock input. Data in the RAM are clocked out on the falling edge of the
/RD signal, and the clocked out data will then appear on the DATA line

The /WR line is the WRITE clock input. The data, address, and command on the DATA line are
all clocked into theVK1621 on the rising edge of the WR signal.

The /IRQ pin can be selected as a timer output or a WDT overflow flag output by the software
setting,it isa NMOS open drain output..

February 2020 Rev. 1.3 20/34
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4.6.2 Command Format

VK1621 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 configuration mode of the VK1621 is
called command mode, and its command mode ID is 1 0 0. The data mode includes READ, WRITE,
and READ-MODIFY-WRITE operations.

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

Operation MODE ID
READ DATA 110
WRITE DATA 101
Read-Modify-Write DATA 101
COMMAND COMMAND 100
February 2020 Rev. 1.3 21/34
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4.6.3 Cmd/Data Timing Diagrams

The following are the data mode IDs and the command mode ID Timing Diagrams.

4.6.3.1 READ Mode

Command Code: 110
/CS—I |_|

DATA 1 1 |0 | A5 A4 A3 A2 A1 AO|DO D1 D2 D3 1 1| 0[A5 A4 A3 A2 A1 A0|DO D1 D2 D3

display ram addr1 data1 display ram addr2 data2

Successive Address Reading

/CS_I
/WR }}};}}}}}
/RD f{f{ fffff

DATA 1 1|0 |[A5 A4 A3 A2 A1 A0|DO D1 D2 D3|D0 D1 D2 D3|D0 D1 D2 D3|D0O D1 D2 D3| DO

display ram addrl1 data1 data2 data3 datad

note: Read 4bit data then address auto increment

February 2020 Rev. 1.3 22/34
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4.6.3.2 WRITE Mode

Command Code : 101

we FULLHLBHBLHBLEBY BURULBBBBLEBLEBLYE

DATA 1|0 |1 |[AS A4 A3 A2 Al A0 (DO D1 D2 D3 1] 0|1 A5 A4 A3 A2 Al A0|DO D1 D2 D3

display ram addr1 datal display ram addr2 data2

Successive Address Writing
/CS_I

DATA 1 I_OI 1 |A5 A4 A3 A2 A1 A0| D0 D1 D2 D3| D0 D1 D2 D3| D0 D1 D2 D3| D0 D1 D2 D3| DO

display ram addrl datal data?2 data3 data4

note: Worite 4bit data then address auto increment

Rev. 1.3 23/34
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4.6.3.3 Read-Modify-Write Mode

Command Code: 101

cs | ]

/RD J U H H

DATA 1 m 1 |A5 A4 A3 A2 A1 A0|D0 D1 D2 D3|D0 D1 D2 D3|><| 1| 0 | 1 |A5 A4 A3 A2 A1 A0|D0 D1 D2 D3|

display ram addr1 data1 data1 display ram addr2 data2

addr1 addr1 addr2

Successive Address Accessing

ics |
wr AR RS N LA !
/RD FLELHS FLALHS FLATH

DATA 1 0 |1 |A5 A4 A3 A2 A1 Ao|Do D1 D2 D3|D0 D1 D2 D3|D0 D1 D2 D3|D0 D1 D2 D3|D0 D1 D2 D3|D0

display ram addr1 datal dat1 data2 data2 data3
addr1 addr1 addr1+1 addr1+1 addr1+2
February 2020 Rev. 1.3 24/34
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4.6.3.4 Command Mode

Command Code : 100

ICS —I |_|

we [ AR PO R P R LR R R E LR
DATA  1]0 0 [cs c7 cs c5 ca 3 c2 ¢t co(XX)ca c7 cs cs ca c3 c2 et c) XPXDXDXIX]X

Cmd1 Cmd- - - Cmdi Cmd or Data mode

4.6.3.5 Dataand Command Mode

Data and Command Mode

/cs | [ ] [ ]
we [fLDEHEARE ] U LEYAR ] [P VAT
oaTA - DXDSDOOR// XA DXDAIDXPOUXZ KA XX/ XXX

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

RO LTVATTL LTTVATTL LLITVATTL

February 2020 Rev. 1.3 25/34
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5 Command Summary
Name ID Command Code D/C Function Def.
READ 110 | ASA4A3A2A1A0D0OD1D2D3 D Read data from the RAM
WRITE 101 | A5A4A3A2A1A0D0OD1D2D3 D Write data to the RAM
READ-MODIFY-WRITE 101 | A5A4A3A2A1A0D0OD1D2D3 D READ and WRITE to the RAM
SYS DIS 100 | 0000- 0000-X C Turn off system oscillator YES
SYS EN 100 | 0000- 0001-X C | Turn on system oscillator
LCD OFF 100 | 0000- 0010-X C | Turn off LCD bias generator YES
LCD ON 100 | 0000-0011-X C | Turnon LCD bias generator
TIMERS DIS 100 | 0000- 0100-X C | Disable time base output
WDT DIS 100 | 0000-0101-X C Disable WDT time-out flag outpu
TIMER EN 100 | 0000-0110-X C Enable time base output
WDT EN 100 | 0000-0111-X C Enable WDT time-out flag output
TONE OFF 100 | 0000-1000-X C Turn off tone outputs YES
TONE ON 100 | 0000-1001-X C | Turn on tone outputs
CLR TIMER 100 | 0000-11XX-X C Clear the contents of time base generator
CLR WDT 100 | 0000-111X-X C Clear the contents of WDT stage
XTAL 32k 100 | 0001-01XX-X C crystal oscillator
RC 256k 100 | 0001-10XX-X C on-chip RC oscillator YES
EXT 256k 100 | 0001-11XX-X C external clock source
LCD 1/2bias option
ab=00: 2 COMS
BIAS 1/2 100 | 0010-abX0-X Cc ab=01: 3 COMS
ab=10: 4 COMS
LCD 1/3 bias option
ab=00: 2 COMS
BIAS 1/3 100 | 0010-abX1-X Cc ab=01: 3 COMS
ab=10: 4 COMS
TONE 4k 100 | 010X-XXXX-X C Tone frequency, 4kHz
TONE 2k 100 | 011X-XXXX-X C | Tone frequency, 2kHz
IRQ DIS 100 | 100X-0XXX-X C Disable IRQ output YES
IRQ EN 100 | 100X-1XXX-X C | Enable IRQ output
Time base/WDT clock output:1Hz
F1 100 | 101X-X000-X c The WDT time-out flag after: 4s
Time base/WDT clock output:2Hz
F2 100 | 101X-X001-X C | The WDT time-out flag after: 2s
Time base/WDT clock output:4Hz
F4 100 | 101X-X010-X c The WDT time-out flag after: 1s
Time base/WDT clock output:8Hz
F8 100 | 101X-X011-X c The WDT time-out flag after: 1/2s
Time base/WDT clock output:16Hz
F16 100 | 101X-X100-X c The WDT time-out flag after: 1/4s
Time base/WDT clock output:32Hz
F32 100 | 101X-X101-X C | The WDT time-out flag after: 1/8s
Time base/WDT clock output:64Hz
F64 100 | 101X-X110-X c The WDT time-out flag after: 1/16s
Time base/WDT clock output:128Hz
F128 100 | 101X-X111-X c The WDT time-out flag after: 1/32s YES
TEST 100 | 1110-0000- X C Test mode
NORMAL 100 | 1110-0011- X C Normal mode YES
Note: X: 0 or 1 D/C:Data/Command  mode
D3-D0:4bit DIspaly RAM data 110,101 and 100 is Command ID
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6 Application Circuits

VDD
> /CS VDD
> /RD VR
™ /WR
VLCD
- > DATA
BZ
MCU WD R VK1621
Oﬁmj =n(P:
- L | /IRQ IBZ _—,_
OSCl
- VSS
0OSsco _—IT—
PWM Out - COM0~COM3  SEG0~SEG31
External c¢lock | | | |T777T°T°T"°(  |TTTTTTTC
(256kHz) y y L y
NC o
1/2 or 1/3Bias,1/2,1/3 or 1/4Duty
A4 LCD panel
32.768kHz =2 —0
NC —oO
o
Note: Adjust VR(20K) to fit user’s LCD panel display voltage (VLCD)
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7 Electrical characteristics

7.1 Absolute Maximum Ratings

Item Symbol Ratings Unit
Power voltage VDD -0.3~5.5 Vv
Input Voltage VIN V§s-0.3~VDD+0.3 v
Storage Temperature TSTG -50~+125 C
Operating Temperature Torc -40~+85 C
7.2 DC Characteristics
I svmbol M - i i Test Conditions
em 0 in. b ax ni
Y P VDD Conditions
Operating voltage VDD 2.4 — 5.2 \Y% — —
oot t 1 — 150 300 3V | Noload/LCD ON
perating curren DD1 — 300 600 HA 5V On-chip RC oscillator
Operating current I — o0 120 A =kl No load/LCD ON
P g DD2 — 120 240 H 5V | Crystal oscillator
— 100 200 3V
Operating t I No load/LCD ON
perating curren bb3 — 200 400 HA 5V External clock source
— 0.1 5 3V No load
Standby C t I ’
andby Lurren STB — 0.3 10 KA 5V Power down mode
0 - 0.6 3V
Input Low Voltage VIL — Vv DATA, /WR, /CS, /RD
0 1.0 5V
2.4 — 3.0 3V
Input High Voltag \% \%
nput High Voltage 4 m — =0 v DATA, /WR, /CS, /RD
DATA, BZ, /BZ, /IR 1 0- = — mA oV Vo0
,BZ, /BZ, /IRQ OL1 13 26 — 5V | Vor=0.5V
-0.4 -0.8 - 3V Voyu=2.7V
I A
DATA, BZ, /IBZ OH1 209 18 — m 5V VOH:4~5V
LCD COM Sink C I 80 150 — A 3V Vor=0.3V
ink Current OL2 150 250 — H 5V Vor=0.5V
LCD COMS S C I -80 -120 — A 3V Vou=2.7V
ource Current OH2 120 2200 — %8 5V Vor=4.5V
LCD SEG Sink C I 60 120 — A 3V Vor=0.3V
i Lurrent OL3 120 200 — W 5V | Vor=05V
. -40 -70 — 3V Vou=2.7V
LCD SEG S C t I
ource Curren OH3 =0 00 — HA oV Von=4.5v
Pull-UP Resist R 20 80 10 kQ ki ATA oS
ull- esistor up 30 0 100 oV D ,IWR, /CS, /RD
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7.3 AC Characteristics

It Svmbol v - ” i Test Conditions
em /o) in. . ax. ni
m i VDD Conditions
— 256 — 3V |On-chip RC oscillator
System Clock fsysi kHz - :
— 256 — 5V |On-chip RC oscillator
— 32.768 — 3V .
System Clock fsys2 — 3768 — kHz = Crystal oscillator
. — 256 — 3V
System Clock fsyss kHz External clock source
— 256 — 5V
— fsvs1/1024 - On-chip RC oscillator
LCD Clock fLeoi — fovs2/128 — Hz — Crystal oscillator
— foyss/1024 — External clock source
LCD Common Period tcoMm - N/ fiep - sec - N: Number of COM
— — 150 3V
Serial Data Clock (/WR) Fcorxa — — kHz Duty cycle 50%
300 5V
. — — 75 3V
Serial Data Clock (/RD) FcLke — — 50 kHz =V Duty cycle 50%
Serial Interface Reset PW tcs — 250 — ns — /CS
3.34 — — oy Write mode
/WR, /RD 6.67 — — HS Read mode
Input Pulse Width tcLk 1.67 — — Write mode
' 5V
3.34 — — Hs Read mode
Rise/Fall Time - 50 - 3V -
Serial Data Clock Width try 1 I ns 5V
Setup Time for DATA to . - 190 - 3V B
JWR, /RD Clock Width su 1 5V
Hold Time for DATA to 3V
. th — 120 — ns —
/WR, /RD Clock Width 5V
: 3V
Setup Time for /CS Fo - o 100 - ns o
/WR, /RD Clock Width 5V
Hold Time for /CS to _ o 3V _
) thi 100 ns
/WR, /RD Clock Width 5V
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8 Package Information

8.1 SSOP48 (300mil) (15.9mm x 7.5mm PP=0.635mm)

' HHAAAAAAAAAAAAFAAAAAAART
48 25

E E1l

1
o 24
 DHBHEEHEHEEEEHEEHERHEHEE

b
= b -
| =—bl—]
/ %
el
BASE METAL / Y ‘\
) \WIH PLATING
MILLIMETER
SYMBOL
MIN NOM | MAX
A -- -- 2.80
Al 0.20 0.30 0.40
b 024 - 0.33
b1 0.23 0.25 0.28
d 0.14 -- 0.23
cl 0.13 0.15 0.18
D 15.80 15.90 | 16.00
10.10 10.30 | 10.50
E1 7.40 7.50 7.60
e 0.635BSC
h 0.30 -- 0.50
061 -- 0.91
L1 1.40REF
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8.2 LQFP48(7.0mm x 7.0mm PP=0.5mm):

D
D1
%HHHHHHHHHHE
37 TT - 24
. — 1
. — 1
. — 1
—— :E\:[:: b
E | El —— ——
. — 1
[ — = 4 e
[ — g B
. — I I — 3 i
T — 1T 13 [N
- elc
BASE METAL i
I H H H H H H H H H H H WITH PLATING
1 12
MILLIMETER
SYMBOL
MIN NOM | MAX
A -- - 1.60
Al 0.05 | -- 0.15
b 018 | -- 0.26
b1 0.17 0.20 0.23
C 0.13 -- 0.17
cl 012 | 013 | 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
0.45 - 0.75
L1 1.00REF
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8.3 LQFP44(10.0mm x 10.0mm PP=0.8mm):

D
D1
33 23
34 11T | :Dj22
N — | —
11 | —
—— :E\:[iii: b
E|Bl| == ——
I — | —
—— =Y r b f‘
e [ bl
 — — | — ”""“
e —Tr—12 , / cle
BASE METAL ,Y,J‘,
I H H H H H H H H H H “\\'\7'I'I'H PLATING
1 1"
MILLIMETER
SYMBOL
MIN NOM | MAX
A -- - 1.60
Al 0.05 -- 0.15
b 028 - 0.36
b1 0.27 0.30 0.33
C 0.13 - 0.17
cl 0.12 0.13 0.14
D 11.80 | 12.00 | 12.20
D1 9.90 10.00 | 10.10
E 11.80 | 12.00 | 12.20
E1 9.90 10.00 | 10.10
e 0.80BSC
045 -- 0.75
L1 1.00REF
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\ 2 ]

=3
N

8.3 SDIP28: (288mil)(35.3mm x 7.3mm PP=2.54mm)

7.3
| |
#10 | =~ B ——
J] E
o] O k .
o] E !
= = P —
J] E o
7] E m, -
5 E B
o E
] E §
] E -
. o | L
] E
1:14!::: ::3 15 ;
‘/ \ o8

s
" 0~150

——
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9 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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