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Features

e Operating voltage 3.0-5.5V

e Built-in RC oscillator

e Max. 16 SEG and 8 GRID(Number of SEG pins in different packages)

e SEG pins connectto LED Anode , GRID pins connect to LED Cathode
e 12C bus interface,I2C slave address can be configured through IO pins

e 16-level brightness control

e Max. 13 X 3 key scan
Key display multiplexing requires hardware circuit
Supporting combination keys requires circuit

e Read/Write address auto increment
e Dispaly mode 16x8

o Power-On Reset(POR)

e Versatile blinking modes

e Standby mode

e High driving current, suitable for highlighted applications

e Package:
SOP28(300mil)(18.00mmx 7.50mm PP=1.27mm[]
SOP24(300mil)(15.40mmx 7.50mm PP=1.27mm[]
SOP20(300mil)(12.80mmx 7.50mm PP=1.27mm)
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1 General Description

The VK16K33 is a memory mapping and multi-function LED controller driver. The max. Display
segment numbers in the device is 128 patterns (16 SEG x 8 GRID) with a 13 X3 (MAX.) matrix key scan
circuit. The software configuration features of the VK16K33 makes it suitable for multiple LED
applications including LED modules and display subsystems. 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 .
SOP20/SOP24/SOP28 package.
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2 Pinouts and pin description

2.1 VK16K33 SOP20 Pin Assignment

VsS E O ﬂ VDD

GRIDOE EISDA
GRIDl/KSOE ﬂSCL

GRIDZ/KSlE ESEGO/Kl
I: TOP VIEW :I
GRID3/KS2| 5 16| SEG1/K2
SOP20
GRID4E E SEG2/K3

GRIDSE 141 SEG3/K4

GRIDGE E SEG4/KS5
GRID7| 9 12| SEG5/K6
] ]

SEGT/K8/INT E E SEG6/K7
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2.2

VK16K33

SOP20 Pin Description

No. Name I/0 Function
1 VSS VSS Negative power supply
2 GRIDO O LED GRID outputs (N-MOS open drain )
35 GRID1/KS0- o LED GRID outputs (N-MOS open drain ) ;
B GRID3/KS2 Key source output pin, active high during key scan operation
6~9 GRID4 ~GRID7 O LED GRID outputs (N-MOS open drain )
SEG6/KT7- LED SEG outputs (P-MOS open drain ) O
11-17 /O . o . .
SEG0/K1 Key data input pin, internal pull-low during key scan operation
18 SCL I Serial Clock Input for 12C interface
19 SDA /O Serial Data Input/Output for I2C interface
20 VDD VDD Positive power supply
. when bit0 of SEG / INT register issetto “0” ,this pinis LED SEG output (P-
MOS open drain ) and Key data input during key scan operation.
10 SEG7/K8/INT e II. when b1t'0 of SEG/INT register issetto ~ 1 ,this pinis Interrupt signal (INT)
output pin « »
bitl of SEG/INT register issetto 0 ,INT pin output active-low
bitl of SEG/INT register issetto ~ 1~ ,INT pin output active-high
February 2020 Rev. 1.2 4/27
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2.3 VK16K33 SOP24 Pin Assignment

vs$sOq O 24 [1voD

GRIDO/AD [ 2 23 [ spA

GRID1/KS0 ] 3 22 [ scL
GRID2/KS1 [ 4 21 [ SEG0/Al
GRID3/KS2 [ 5 20 [ SEG1/A0
GRIDA[ 6 TOP VIEW 19 [ SEG2/K1
GRID5[] 7 18 [JSEG3/K2
GRID6 ] 8 SOP24 17 [ SEG4/K3
GRID7[] 9 16 [ SEG5/K4
SEG11/K10/INT[] 10 15 [ SEGe/K5
SEG10/K9[] 11 14 [ SEG7/K6
SEG9/K8[] 12 13 [ SEG8/K7

February 2020 Rev. 1.2

527

www.szvinka.com



X

A=l 8

Vinka Microelectronics

VK16K33
16x8 LED DRIVER

2.4

VK16K33 SOP24 Pin Description

No. Name I/0 Function
1 VSS VSS Negative power supply
5 GRIDO/AD o LED GRID outputs (N-MOS open drain )
12C slave address source output pin, active high during power on and key scan *1
35 GRID1/KS0- o LED GRID outputs (N-MOS open drain ) ;
GRID3/KS2 Key source output pin, active high during key scan operation
6~9 | GRID4 ~GRID7 O LED GRID outputs (N-MOS open drain )
11-19 SEG10/K9- LED SEG outputs (P-MOS open drain ) O
i SEG2/K1 110 Key data input pin, internal pull-low during key scan operation
SEG1/A0- LED SEG outputs (P-MOS open drain )
20-21 SEGO0/AL o 12C slave address setting pin, 4 address 0xe0-0xe3 can be set,
and bit0 is the read / write bit. *1
22 SCL O Serial Clock Input for 12C interface
23 SDA /O Serial Data Input/Output for 12C interface
24 VDD VDD Positive power supply
. when bit0 of SEG / INT register issetto “0” ,this pin is LED SEG output (P-
MOS open drain ) and Key data input during key scan operation.
10 SEG11/K10 /0 II. when bit0 of SEG / INT register is set to “17 this pinis Interrupt signal (INT)
/INT output pin ’
bitl of SEG/INT register is set to : 0; JINT pin output active-low
bitl of SEG/INT register issetto ~ 1~ ,INT pin output active-high

*1 12C slave address is selected through A2-A0 pins, and 12C slave address is updated during power on reset
or key scanning cycle
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2.5 VK16K33 SOP28 Pin Assignment

vss 1 28 [1vpD

GRIDO/ADL] 2 27 Hspa

GRID1/KS0 ] 3 26 HscL
GRID2/KS1 ] 4 25 [ASEGO/A2
GRID3/KS2 [ 5 24 HSEGL/AL
GRIDAO 6 23 [HSEG2/A0
GRID5[] 7 TOP VIEW 22 Eseea/k1
GRID6 ] 8 SOP28 21 HIsEG4a/k2
Grip7 O 9 20 H SEG5/K3
SEG15/K13/INTC] 10 19 H skce/k4
SEG14/K120 11 18 HSEG7/K5
sec13/k110 12 17 [ SEG8/K6
SEG12/K10C] 13 16 | SEG9/K7
SEG11/K9 0] 14 15 [JSEG10/K8
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2.6 VK16K33 SOP28 Pin Description

No. Name /0 Function
1 VSS AN Negative power supply
LED GRID outputs (N-MOS open drain )
@) . : . .
2 GRIDO/AD 12C slave address source output pin, active high during power on and key scan*1
GRID1/KS0- LED GRID outputs (N-MOS open drain ) O
3-5 GRID3/KS2 O Key source output pin, active high during key scan operation
6~9 |GRID4~GRID7| O LED GRID outputs (N-MOS open drain )
11-21 SSIEEeég';&J 2 /O LED SEG outputs (P-MOS open drain ) O
Key data input pin, internal pull-low during key scan operation
SEG2/A0- LED SEG outputs (P-MOS open drain )
23-25 SEGO/A2 /O 12C slave address setting pin, 8 address Oxe0-Oxee can be set,
and bit0 is the read / write bit. *1
26 SCL I Serial Clock Input for 12C interface
27 SDA /O Serial Data Input/Output for I2C interface
28 VDD VDD Positive power supply
I.  when bit0 of SEG / INT register issetto “0” ,this pinis LED SEG output (P-
MOS open drain ) and Key data input during key scan operation.
10 SEG15/K13 /O II. when bit0 of SEG / INT register issetto “1” ,this pinis Interrupt signal (INT)
/INT output pin “ »
bitl of SEG/INT register issetto 0 ,INT pin output active-low
bitl of SEG/INT register issetto 1 ,INT pin output active-high

*1 12C slave address is selected through A2-A0 pins, and 12C slave address is updated during power on reset
or key scanning cycle

February 2020 Rev. 1.2 8/27

www.szvinka.com



0 ®mEmE VK16K33

Vinka Microelectronics 1 6)(8 LED DRIVER

3 Functional Description

3.1 Block diagram

{Z>|  dispaly RAM
12C @

Controller < GRID7
sevg— e -0 GRIDIKS2
sonbed] TG DL .

generator key %car:l‘;er 0O GRID1/KS0

12C address set/ GRIDO/AD
INT o+ SEGO/A2
VDD !
VSS E[ : . SEG2/A0
key RAM (> — >0 SEG3/K1
: SEG15/K13/INT
16-level brightness control
February 2020 Rev. 1.2 9/27
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3.2 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:

e  System Oscillator is off state
e  GRIDO~GRID3 outputs are set to VDD.
o  GRID4~GRID7 outputs are set to high impedance.
e  all SEG pins are set to input.
e  LED Display Off.
e  Key scan stopped.
e SEG/INT pinissetto SEG.
®  brightness is set to 16/16 dutyo
if VDD drops below the minimum voltage of operating voltage specification during operation, the

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

at 0V for a minimum time of 20ms before rising to the normal operating voltage.

Power-on Reset Timing

VDD
<+ t5R>005V/mS
‘ tOFF>20mS
February 2020 Rev. 1.2 10/27

www.szvinka.com



0 ®mEmE VK16K33

Vinka Microelectronics 1 6)(8 LED DRIVER

3.3 Standby Mode & Wake-up

Standby Mode

In the standby mode, the VK16K33 can not accept input commands nor write data to the display RAM except
using the system setup command.
If the standby mode is selected with the bit0 of the System Set Command setto “0” , the status of the standby

model is as follows:

@ System Oscillator is off state

@ GRIDO~GRID3 outputs are set to VDD.

@ GRID4~GRID?7 outputs are set to high impedance.

@ all SEG pins are set to input.

@ LED Display Off.

@ Key scan stopped.

@ All key data and INT flags are cleared until the standby mode is canceled.

@ Ifany key is pressed or the bit0 of the System Set Command issetto “1” , the standby mode will be canceled
and will cause the device to wake-up.

@ If the bit0 of the SEG/INT register is set to  “0” , all SEG pins are changed to input pins.

@ If the bit0 of the SEG/INT register issetto  “1” : all SEG pins are changed to input pins except for the INT pin
(output).

@ The INT pin output remain at a high level when the bit 1of the SEG/INT register is set to 0

@ The INT pin output remain at a low level when the bitl of the SEG/INT register is setto 1

»

»

Wake-up
@ Wake-up by any key or by set the bit0 of the System Set Command to  “1” . A key scan will then be performed.

@ The System Oscillator restarts for normal operation.

@ The previous display data output will be updated by Each Mode command set.

The relationship between the Wake-up and any key press is shown as follows:

Press Press Release Press

Release key ‘ ‘ Release key ‘

Any key > ; } <

| i | |
| 2 frame cycle *‘ <2 frame cycle | 2 frame cycle
INT flag or INT pin output ; ; /

; T
(When the act bit is setto “1” ) ! ! ‘

1. Key data are updated 1. Key data are updated

1

|

When after the key data has been

|
|
|
I
2. Slave address are updated |
I
|
|
|
|
read,Clears the key data RAM. } When after the key data has been
|
,
]
|
|
|
|
I
|

Read key data command 2. Slave address are updated

|
|
|
set from MCU b

\

Standby mode command read,Clears the key data RAM.

set from MCU

Wake-up

Normal active status Normal active status

VK16K33 operation status \
Fistandby statu54>{
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3.4 Display RAM

The static display memory (RAM) is organized into 16 X 8 bits and stores the displayed data.The
contents of the RAM are directly mapped to the contents of the LCD driver. Display address is 0x00-0x0F,the

RAM size is 16 bytes.If you want to lighted on or off an LED, only set or clear the corresponding display RAM
bit to 1 or 0,For example, if LED1 driven by SEGO pin and GRID1 pin is on or off, only set bit0 to 1 or 0 of the

corresponding display RAM (0x00).The ram bit corresponding to the unused SEG pin is cleared to 0.

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

sicl gl gl azz] g 2] ] o | 2] 2] B[22 8] E ] aaar [F5C
r r

GRID g g g g g g @ go? C\? g? Q @ @ [C\} © Q GRID
GRIDO 0x01 | 0x00 | GRIDO
GRID1 0x03 0x02 | GRID1
GRID2 0x05 0x04 | GRID2
GRID3 0x07 0x06 | GRID3
GRID7 0xOF 0x0E | GRID7

D7|D6 |D5|D4|D3|D2|D1 |DO0 D7|D6 |D5|D4|D3|D2|D1 |DO0
Note:

At the initial system power on, the value stored in the chip display RAM may be random. It is recommended to
clear the display RAM after power on, write 0x00 to the all display RAM ( 0x00-0x0f).

SEG pins connect to LED Anode, GRID pins connect to LED Cathode, Reverse connection is not allowed.

3.5 Keyscan
3.5.1 Key data reading

K13 K12 K11 K10 K9 K8 K7 K6 K5 K4 K3 K2 K1

— — — — — — — — — — — — —m_  GRIDO/KSO
O t° OO O fO OgtO OO OO OO 0O O0qfO O tO o0 o0 oqg

— — — — — — — — — — — — — GRID1/KS1

— — — — — — — — — — — — — GRID2/KS2
00 090 o9 o oq o oq o og 0o o450 oq o o0 oq o oq o o4 0o

The key scanning is automatically completed by the hardware, only needs to read the key value through
I2C. When a key is pressed, INT interrupt is generated. This interrupt flag can be read through 12C or output
throughINT pin (open drain output).The keyscan cycle loops continuously over time, with all 39 keys(13x3)
experiencing a full keyscanning debounce over 20ms.A key press is debounced and an interrupt issued if at
least one key that was not pressed in a previous cycle is found to be pressed during both sampling periods.The
keyscan circuit detects any combination of keys pressed during each debounce cycle (n-key rollover).

»

When after all the key data has been read that clears the key data RAM and the int flag bitissetto “0” , If
the SEG / intINT pin is set to INT output, the INT pin returns to the level when no key is pressed.

February 2020 Rev. 1.2 12/27
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INT flag Register:
INT INTflag Function
Register
Jddress Dit7 | bite | bits | bit4 [bit3 |bit2 |bitl |bito | keypressflag
INT NT o . - NT - bit7-bit0 set 1when
g ag ag ag ag ag ag ag key read clear 0.

The following shows the mapping from the RAM to the key data output:

key key data
RAM
addr | Dbit7 bit6 bit5 bit4 bit3 bit2 bitl bit0

0x40 | KSO/K8 | KS0/K7 | KS0/K6 | KS0/K5 | KS0/K4 | KS0/K3 | KS0/K2 |KS0/K1
ox4l | o 0 0 |KS0/K13|KS0/K12|KSO/K11 |KS0/K10|KS0/K9
0x42 | KS1/K8 | KS1/K7 | KS1/K6 |KS1/K5 | KS1/K4 | KS1/K3 | KS1/K2 |KS1/K1
0x43] 0 0 0 KS1/K13| KS1/K12|KS1/K11 [KS1/K10|KS1/K9
0x44 | KS2/K8 | KS2/K7 |KS2/K6 |KS2/K5 | KS2/K4 | KS2K3 | KS2/K2 |KS2/K1
ox45| 0 0 0 |KS2/K13|KS2/K12|KS2/K11 |KS2/K10|KS2/K9

Note: Itis recommended that the key data RAM is read only and should be started form address 0x40 only, the
key data RAM of address 0X40~0X45 should be read continuously and in one operation.

3.5.2 Keyscan Timing

keyscan timing as shown:

!
1F 1F ]

1 Fi

I
Display period Key scan period-»!

GRID3/KS2

SEG0~15

\ \ \
| ) |
| | |
l«— Display period Key scan period<— Display period Key scan period-»! l«— Display period—sl«-Key scan period-»
| | | | | 1
I I I I I !
GRIDO/AD | AD ! AD ! AD ! ! AD !
T T T
I I I I I !
1
| | | | | | | | | !
GRID1/KS0 | 1 |kso ! 1 |kso ! 1 |kso ! ! 1 |kso 1
1
T
1 1 1 1 1 1 ]
| | | | | | !
GRID2/KS1 | KS1 Ks1 KS1 ! Ks1 !
1 1
\ \
1
| |
|
| |
| |
| |
| |
T T
| |
| |
| |
| |
| |
1 1
1 1

Input mode

12C address are updated 12C address are updated 12C address are updated 12C address are updated

Note: The Slave addresses are updated on the keyscan timing

February 2020 Rev. 1.2 13/27
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3.5.3 Key Combination

When pressing three or more times is assumed,each combination key is required to connect diodes

in series,shown as below :

KS0—D—D——P—D— OO0

KS1 ——O—0— 0O O—0—0—O—O—0—0—0

KS2——O—O—O—O— 0000000 Q} =t
K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12 K13

When pressing twice is assumed,KS0-KS2 is required to connect diodes in series,shown as below:

T
KS0 | M | a a a FanY FanY Fany Fany FanY VanY N VanY 2D\
| I A ZZBENAN ~ANNNAN Z RN A V> AN AL N 7 AN AN P AN AN VAN VAN
| |
I I Fany Fany Fany Fany Fan D D VanY D Van Fan D .
K81 | L g T 2 2 2 2 B 2 2 N~ S
| |
il
KSz I >= I Fan Vany Fany Fan Vany Fany Fany yany Fany Fany D D D H\ -
| r ¥ ¥V ¥V 9y 9y 9o o009 9 N
| |
L—— I K1 K2 K3 K4 K5 K6 K7 K8 K9 K10 K11 K12 K13

Note: In this circuit, pressing three or more times may cause the OFF switches to be determined as

being ON.

February 2020
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3.6 Communication Command
3.6.1 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.

sbaA N /S o SDA
START and STOP
SCL SCL
S P
START STOP
Acknowledge e N [ f ]
no Ack—yg
datareceive 4T 7"
Ack —¢
Sk WAWAREINAWAYE
S
START

ByeFormat  spA \ [ [ LA/ UL X X

3.6.. 12C Address set <cmm—ove Address M

| |
Slave Address | MSB LSB,
( 0xE0-0xEE) bit0-R/W 1 1 1 0 | A2

Al | A0 [R/W

Note: 24 pin package A2=0, 20 pin package A2=0, A1=0.

12C slave address is selected through A2-A0 pins, and 12C slave address is updated during power
on reset or key scanning cycle,shown as below :

GRIDO/AD ———————Ppp———

VK16K33

A0 39KQ*3
SEG2IA0 ———<o—AAN\——9

SEG1/A1 L«»/-—/\/\/\,—n
A2

SEGO/A2 AN

Note: A2-A0floatis 0, connectis 1, when all float the device address is 0OXEO

February 2020 Rev. 1.2 15/27
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3.6.3 12C Command Format
3.6.3.1 Write Operation

Write Command
F Slave Addr —h} chd byte 44
’ |1 \ 1\ 1 \ 0 ‘AZ‘AI‘AO‘ ol [pr ‘DG ‘DS \qum ‘Dz ‘DI‘DO m

wite | 1

ACK ACK

Display RAM Single Data Byte

«— Slave Addr —») «RAM Addrbyte » < Data byte—»!

SI1]|1]1]|0lA2|AlA0| O C7|C6[C5|C4|C3|C2|C1|C0 D7|D6(D5|D4|D3|D2|D1{D0 H

]
Write ‘ ACK
ACK ACK

Display RAM Page Write Operation

e Slave Addr—»| e RAM Addrbyte |

‘ S ‘ 1 ‘ 1 ‘ 1 ‘ 0 ‘AZ‘M‘AO‘ 0 C7|C6|C5|C4 Cs‘cz cico
WriteT
ACK ACK
347 Data byte 44 347 Data byte —»i 347 Data byte 4h}

D3 ‘Dz‘m ‘DO i |7 ‘D() ‘DS ‘D4 ‘D3 ‘Dz ‘Dl ‘DO m

D7‘D6‘D5‘D4‘D3‘D2‘D1‘DO D7‘D6‘D5‘D4

Ist ‘ 2nd ‘ " ‘ Nth T
data data data
ACK ACK ACK ACK

3.6.2.2 Read Operation

Reading a data byte is not applicable to reading the key value.

i# Slave Addr 4: iﬂmd /Reg Addr byte»i 34— Slave Addr —»i F—Data byte—»lt
S| 1]1]1|0JA2JALAOl 0| |C7|Ce|C5|C4|C3|CajC2|Cl P| S| 1]1] 1] 0JA2ALAO| 1| |7 |D6|D5|D4 |D3 |D2 |D1 |DO P‘
Write ‘ Read 1 NACK
ACK ACK ACK
Read n bytes data. The address pointer will auto-increase after received ACK. When reading the key,
read 6 data continuously from start address 0x40.
i' Slave Addr > i i«Cmd/Reg Addr byte% i' Slave Addr » i
[s[e[r]rfofsarfacfo] forforfes forfesfer [er]en] [l s[x]u] ] o]azfat]ac]y
WriteT T Read T
ACK ACK ACK
F Data byte 44 347 Data byte —»i 347 Data byte 44
...... D7[pepsD4p3p2Ipipo[D7ADEDIDADDADIDY ) [D7Pepsapsp2pipol [ p)
Ist ‘ 2nd \ I \ Nith
data data data
ACK ACK ACK NACK
February 2020 Rev. 1.2 16/27

www.szvinka.com



0 ®mEmE VK16K33

Vinka Microelectronics 1 6)(8 LED DRIVER

3.6.6 Command Summary

3.6.4.1 System Set Command

This command is used to set the work mode: Normal mode or Standby mode.

bit7 | bite | bit5 | bit4 | bit3 | bitz | bitl | bito | Function | Note Def
0 0 1 0 < X X 0 system oscillator | Standby mode(OSC off) 020
0 0 1 0 1 ON/OFF Normal mode(OSC on)

3.6.4.2 Display Set Command

This command is used to set the LED Display on/off and Blink Frequency.

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0 Function Note Def
1 0 0 0 X 0 Display | Off 0580
1 0 0 0 1 On/Off | On
1 0 0 0 0 0 blink off

Blink

1 0 0 0 0 1 ; n 2Hz 0x80
1 0 0 0 X 1 0 requencyt  1Hz
1 0 0 0 1 1 0.5Hz

3.6.4.3 SEG/INT pin Set Command

This command is used to set the INT / SEG pin output function.

bit7 bit6 bit5 bit4 bit3 bit2 bitl bit0 | Function | Note Def
0 0 INT/SEG pin [SEG pi
! 0 ! 0 X X function selljeugt SEG Pm - 0xA0
1 0 1 0 0 1 and INT pin INT pin,active low.
1 0 1 0 1 1 out level INT pin,active high.
February 2020 Rev. 1.2 17127
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3.6.4.3 Display Address Set Command

Set the address of the Display RAM (0x00 - 0x0f). When powered on, the address is set to 0x00(default).

bit7 |[bit6 |bit5 |bit4 |bit3 |bit2 |bitl |bit0 |DisplayRAM Addr
0 0 0 0 0 0 0 0 0x00
0 0 0 0 0 0 0 1 0x01
0 0 0 0 0 0 1 0 0x02
0 0 0 0 0 0 1 1 0x03
0 0 0 0 0 1 0 0 0x04
0 0 0 0 0 1 0 1 0x05
0 0 0 0 0 1 1 0 0x06
0 0 0 0 0 1 1 1 0x07
0 0 0 0 1 0 0 0 0x08
0 0 0 0 1 0 0 1 0x09
0 0 0 0 1 0 1 0 0x0A
0 0 0 0 1 0 1 1 0x0B
0 0 0 0 1 1 0 0 0x0C
0 0 0 0 1 1 0 1 0x0D
0 0 0 0 1 1 0 1 0xOE
0 0 0 0 1 1 1 1 0xOF
3.6.4.5 Display brightness Set Command
Set the Display brightness (level 16).
bit7 |[bit6 |bit5 |bit4 | bit3 |bit2 |bitl |bit0 Function Note
1 1 1 0 0 0 0 0 1/16 duty
1 1 1 0 0 0 0 1 2/16 duty
1 1 1 0 0 0 1 0 3/16 duty
1 1 1 0 0 0 1 1 4/16 duty
1 1 1 0 0 1 0 0 5/16 duty
1 1 1 0 0 1 0 1 6/16 duty
T [ 1 |1 | o]0 1] 1] o] StCRID 7/16 duty
L[ T To o [ [ [ | Pulsewidth 8/16 duty
1 1 1 0 1 0 0 0 9/16 duty
1 1 1 0 1 0 0 1 10/16 duty
1 1 1 0 1 0 1 0 11/16 duty
1 1 1 0 1 0 1 1 12/16 duty
1 1 1 0 1 1 0 0 13/16 duty
1 1 1 0 1 1 0 1 14/16 duty
1 1 1 0 1 1 1 0 15/16 duty
1 1 1 0 1 1 1 1 16/16 duty
February 2020 Rev. 1.2 18/27

www.szvinka.com



0 ®mEmE VK16K33

Vinka Microelectronics 1 6)(8 LED DRIVER

3.7 Command application

3.7.1 Initialize configuration

During power on, the power on reset sequence shall be met. After power on, the parameters
shall be configured first.

Config parameters through a series of commands. The command sequence is as follows:

System Set Command=0X21
bit0=1 system oscillator On
enter nomal mode

.

SEG/INT pin Set Command=0XA0
bit1:0=00 SEG pin

'

Display brightness Set Command=0XEF
bit1:0=1111 GRID duty 16/16

'

Display Set Command = 0X21
bit0=1 Display On
bit2:1=00 Blink Off

3.7.2 Display data Read Command

v

Display Address SetCommand
Address setting 0X00

'

Display data RAM write

'

Display Set Command = 0X21
bit0=1 Display On
(Initialization is configured and
can be ignored)

v

Next processing
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3.7.3 Key Read Command

It is recommended that the key data RAM is read only and should be started form address
0X40 only, the key data RAM of address 0X40~0X45 should be read continuously and in one

operation.

yes SEG/INT pin Set Command
bit0=1?

SEG/INT pin Set Command
bit1="0"=?

INT flag

bit =17

INT pin=1?

yes

| Read all Key data Id

Y

Clear int flag
and the key data RAM

Next
processing
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4 Application Circuits
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5 Electrical characteristics

5.1 Absolute Maximum Ratings

Item Symbol Ratings Unit
Power voltage VDD VSS-0.3V to VSS+6.5 V4
Input Voltage VIN VSS-0.3V to VDD+0.3 \V4
Storage Temperature TsTG -50~+120 C
Operating Temperature Torg -40~+85 C
5.2 DC Characteristics
Symbol [tem Min. Typ Max Unit Test Conditions
VDD Conditions
Vb Operating voltage 3.0 5 5.5 v - -
No load, normal mode
Ibp Operating current - 1 2 mA 5 SEG/INT pin set 0
Tsrp Standby Current - 1 10 LAl 5 No load, standby mode
Vi Input High Voltage | 0.7Vpp| - Vb \Y% 5 SDA,SCL
Vi Input Low Voltage 0 - 0.3Vpp \Y% 5 SDA,SCL
I, Input leakage current -1 - ulA - Vin = Vs B Vpp
SEG3/K1~SEG15/K13,
Rt Input pull-down | 550 - |ka | s SEGO/A2~SEG2/A0
resistor i
Key scan period
1 Lowlevel 6 Al s Vr=0.4V; SDA
oLl output current 0 ) ) m OLTVE
o SEG Sink Current 6 - - mA 5 Vor=0.4V,INT pin
20 25 -40 mA 5 Vou=Vpp-2V,(SEGO~SEG15)
Lo SEG Source Current
25 | 230 | -50 | mA Vou=Vpp-3V,(SEG0~SEG15 )
High level output . )
Itorsec current tolerance - - 5 % 5 Vou=Vpp-3V,(SEGO~SEG15)
lows GRID Sink Current 160 200 - mA 5 Vor=0.3V,(GRID0O~GRID7 pin)
Vou= Vpp-2V,
Lo GRID Source Current -20 -25 -40 mA 5 o e .
(GRIDO~GRID3 pin)
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5.3 AC Characteristics

Test Conditions
Symbol Item Min. | Max Unit =
Conditions
fser Clock Frequency - 400 kHZ —
_ Time in which the bus must be free before
tyur Bus Free Time 13 - us .
a new transmission can start
i Start Condition 0.6 < After this period,
HD; STA Hold Time : . v the first clock pulse is generated
tLow SCL Low Time 1.3 - us —
tuicu SCL ngl’l Time 0.6 - ws -
_— Start Condition 0.6 i S Only relevant for repeated
SuisTA Setup Time ' " START condition
tHD: DAT Data Hold Time 0 - ws —
tsU; DAT Data Setup Time 100 . ns —
t, Rising Time - 03 ws periodically sampled
tr Falling Time - 03 ws periodically sampled
Stop Condition
tsussTO Setup Time 0.6 ) s o
AA Output Valid
t - 0.9 -
from Clock s
Input Filter Time Constant Noise suppression time
tsp (SDA and SCL pin) - 50 ns
I2C Timing
L RS o 4
SDA /
! >< \ 4
tf" tHDSTA s
1
sclL j /—v—\j )\
s S o P s
SDA OUT X
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6 Package Information

6.1 SOP28 (300mil) (18mm x 7.5mm PP=1.27mm)

D

HOHOARBAABARRE

I

I

I
T

<

b

ililikilli

AHBEEE &

February 2020

e
(S
BASE METAI
\ A
- K
Al -
MILLIMETER
SYMBOL
MIN NOM MAX
A 2.65
Al 0.10 0.30
b 0.39 0.47
bl 038 | 041 | 044
. 0.25 0.29
cl 024 | 025 | 0.26
D 17.90 18.00 18.10
10.10 10.30 10.50

Bl 740 | 750 | 7.60
. 1.27BSC
h 0.30 0.50
L 0.70 1.00
L1 1.40REF
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6.2 SOP24(300mil) (15.40mm x 7.5mm PP=1.27mm)

HAAHAAARARARSA Srre o
[
‘ ‘ ./ WA
E E1 L Cﬂi\ | B
° C r 0/ L f
vHEHEHEHEHEEE L]
> e S -
b
f=——bl—
22 N 11
- / el €
BASE METAL ; 7 J
. WITH PLATING
MILLIMETER
SYMBOL
MIN NOM | MAX
A -- - 2.64
Al 0.10 0.20 0.30
b 0.39 -- 0.47
b1 038 | 041 | 0.44
c 025 | -- 0.29
cl 024 | 025 | 026
D 15.30 15.40 15.50
10.10 10.30 10.50
El 740 | 750 | 7.60
e 1.27BSC
h 025 | -- 0.75
L 0.70 -- 1.00
L1 1.40REF
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6.3 SOP20(300mil)(12.80mm X 7.50mmPP=1.27mm)

~——b] ———

i oh

7

11

i

I
cl ¢
1

=

P HEHAAAAAAE
E El CL ,\I\
8/
[ ] v }_A
EELEEELERE
> <+
B
BASE METAL
MILLIMETER
SYMBOL
MIN NOM | MAX
A 2.65
Al 0.10 0.20 0.30
b 0.35 0.43
bl 0.34 0.37 0.40
c 0.25 - 0.29
cl 0.24 0.25 0.26
D 12.70 12.80 | 12.90
10.10 10.30 | 10.50
El 740 | 750 | 7.60
e 1.27BSC
0 0 - 8"
L 0.70 - 1.00
L1 1.40REF
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7 Revision history

No. [Version Date Modify the content Check
1.0 | 2018-08-10 Original version Yes
2 1.1 | 2019-07-11 Add Ref circuits Yes
1.2 | 2020-02-11 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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