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Vinka Microelectronics 8x16 Constant Current LED Driver

Features

e Operating voltage 3.0-5.5V
e Built-in RC oscillator

e 8SEGand 16 GRID (GRID numbers can be select 1 to 16)

e SEG pins connectto LED Anode, GRID pins connect to LED Cathode
e [2Cbus interface

e 16-level brightness control (SEG constant current setting level 1 to 16)

e Dispaly mode 8x16

e Power-On Reset(POR)

e Qutput constant current

e Large driving current, suitable for highlight applications

e DPackage:
SOP28(300mil)(18.0mm x 7.5mm PP=1.27mm)
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Vinka Microelectronics 8x16 Constant Current LED Driver

1 General Description

VK16D33 isa high accuracy constant current and RAM mapping LED display driver. The maximum
display capacity of the devices is 128 patterns composed of 8 SEGs and 16 GRIDs. The devices can generate

a 16 brightness levels using software config SEG output current. The devices provide constant current
output control using software controlled for each SEG output terminal. A 12C interface is provided to allow
the devices to receive instructions for its command mode and data mode. SEG pin is connected to LED
anode and GRID pin is connected to LED cathode, which can support dot matrix LED display panels from
8SEGx1GRID to 8SEGx16GRID(software configuration), It is suitable for small LED. SOP28 Package.

Compared with the traditional LED display panel driver IC, when the number of LEDs changes or the
input voltage changes, the current of a single LED will change, and can also enter the shutdown mode State
control command (bit0=0) .which will affect the display brightness; The constant current design is
adopted. When the display mode is configured, the current of each LED is constant and will not fluctuate
due to the change of the number of lit LEDs and the change of input voltage.
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2 Pinouts and pin description

2.1 VK16D33 SOP28 Pin Assignment

SEG60 41 o© 28 [1SEG5
SEG70 2 27 HSEG4
SEG80O 3 26 HSEG3
GNDO 4 25 HASEG2
vDDO 5 TOP VIEW 24 [ISEG1
GRID10 6 23 HGRID16
GRID20 7 22 AGRID15
GRID3[] 8 21 HGRID14
GRID40 9 SOP28 20 AGRID13
GRID5O 10 19 HGRID12
GRID6[] 11 18 HGRID11
SDACO 12 17 HGRID10
SCLO 13 16 HGRID9
GRID7O 14 15 HGRID8
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2.2 VK16D33 SOP28 Pin Description

/0

14~23 |GRID7 ~GRID16

No. Name Function
2‘1‘:28 SEG1~SEG8 | O LED SEG outputs

4 GND GND Negative power supply

5 VDD VDD Positive power supply
6~11 (GRID1~GRIDG | LED GRID outputs

12 SDA 1/0 Serial Data Input/Output for I2C interface
13 SCL I Serial Clock Input for I2C interface
February 2020 Rev. 1.2 4/14

www.szvinka.com



o0 o iEmE VK16D33

Vinka Microelectronics 8x16 Constant Current LED Driver

3 Functional Description

3.1 Block diagram

{Z>|  dispaly RAM
2 ——»0O GRID1
Controller |
SCL O—> d i
i an ——»0 GRID16
SDA O<e—>» Timing <:>
generator
LCD driver
VDD O—»
4 —»O SEG1
VSS i
16-level brightness select |~ ' SEGS
Constant
g c_urrc_nt
circult
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3.2 Display RAM

The static display memory (RAM) is organized into 8X 16 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:

SEG| | 4| £ |8 |8 | 8|8 & adar

Qlalalalalololdo

GRID o ~ (@)Y ()] [N (O8] Do —
GRID1 3 0x00
GRID2 0x01
GRID3 0x02
GRID4 0x03
GRID5 0x04
GRID6 0x05
GRID14 0x0D
GRID15 0x0E
GRID16 0x0F

D7|D6 | D5 |D4|D3|D2 | D1 |D0

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.
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3.3 12C Communication Command

3.3.1 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
soA N\ /S - SDA
SCL SCL
S P
START STOP
T NI s G s e
' no Ack—¢
datareceive —
Ack —¢
SCL m__?:?____ 7\ 8\ /o9
S
START the 9th clk is a acknowledge bit

SN N 1 o e R A 1 e O

Slave Address
(0x84) bit0-R/W 1{ojloflo]o|l1]|0]o0

VK16D33 has two Slave addresses to select.
When ADDR is connected to VDD, the Slave address is 0x86;

When ADDR is connected to GND, the Slave address is 0x84. (default)
in the SOP28 package, the ADDR pin is not sealed out.
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3.3.2 12C Command Format
Write Operation

Write Command _ ,
Register address Register content

—— Slave Addr —» ———Cmdbyte ——» [« Cmd setting ——

(s|ifofofi]o]1]o]o ‘b7‘b6‘b5‘b4‘b3‘b2‘bl‘b0 ‘b7‘b6‘b5‘b4‘b3‘b2‘bl‘b0 B

1 T *
Write 1y 2. ACK
ACK ACK
Display RAM Single Data Byte
F Slave Addr 4: :% Cmd/Reg byte %i FData by‘[e—>1L
S| 110] 0101 0] 110{0| [b7|b6[b5|b4|b3[b2|b1[b0| [b7[b6|b5|b4|b3|b2(b1{b0 m
| j i
Write ACK ACK
ACK
Note: If the byte after the slave address is a command byte, the byte after the command is ignored.
Display RAM Page Write Operation
'« Slave Addr——»] «—Cmd /Reg byte !
[s]1]ofofof[o]1]0]o] [b7]bslbs[balbabalbilbo
T — a
Write
ACK ACK
.« Data byte — » e Data byte N '« Data byte .
..... b7‘b6‘b5‘b4 b3‘b2‘bl‘b0 b7‘b6‘b5‘b4‘b3‘b2‘bl‘b0 /] b7‘b6‘b5‘b4‘b3‘b2‘bl‘b0 m
Lst T \ 2nd \ T H T ‘ Nth T
data data data
ACK ACK ACK ACK

3.3.3 Command Description

L—SIave Address —»:

] ]
Slave Address | MSB LSBi
( 0x84) bit0-R/W 1100 [0]0| 1|0 [/R/W

After power on, the status control command (register 0x12) needs to be configured to 0x01 (work state).
Command(Register) writing sequence:

State control command — Display data command — Display control command — status control command.
Note: Once bit0 of the State control register is configured as "0", when rewriting data, be sure to configure the

State control register to 0x01 before performing other operations.
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3.3.3.1 Display Control Command

Set the Display brightness (level 16).

Register Register content Function

. . . . . . . . Display brightness level
Address bit7 | bite | bit5 | bit4 | bit3 |bit2 |bitl | bit0

(SEG continuous current))

1 1 1 1 70mA (default)

o 1 1 1 0 65.6mA
* 0 1 1 0 1 61.3mA
0 0 0 1 8.75mA

0 0 0 0 4.37mA

Select number of scan GRID ,default 16GRID.

Register Register content Function

[Address

bit7 |bite |bit5 |bitd4 |bit3 |bit2 |bitl |bito |numberofscan GRID

1 16GRID(default)

NPT 0ol oo |1 15GRID
* 0 o lo |1 ]o 14GRID
0o lofolo IGRID

3.3.3.2 State control command

Register Register content Function
[Address

bit7 |bit6 |[bit5 |[bit4 |bit3 |bit2 |bitl |bit0 work state

0 | Shutdown(default)
nomal mode

ox12y Tttt 0 display off(default)
display on

3.3.3.3 Display data command

The display data address is from 0x00 to 0x0f(16 bytes), corresponding to
the LED lights of the matrix connected to SEG and GRID pins respectively.

display display content Function
data
address| bit7 | bite |bit5 |bit4 |bit3 |[bit2 |bitl |Dbit0 display dat
0x00- 1 bit control 1 LED
0xOF RS X X X X X X X (by ISEG and 1 GRID)
February 2020 Rev. 1.2 9/14
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4 Application Circuits

LEDI LED2 LED3 LED4
SEGL 1 [, SEGI 1 [, SEGL 1 [, SEGI 1 [,
SEG2 2 |, SEG2 2 |, SEG2 2 |, SEG2 2 |,
o 2| a oA 2 | a oA 2| a oA 2| a
SEG3 3 |, SEG3 3 |, SEG3 3 |, SEG3 3 |,
SEG4 4 |, fb 9 GRIDI SEG4 4 |, fb 9 GRID2 SEG4 4 |, fb 9 GRID3 SEG4 4 |, fb 9 GRID4
SEG5 5|, SEG5 5 |, SEG5 5 |, SEG5 5 |,
SEG6 6 |, ec SEG6 6 |, ec SEG6 6 |, ec SEG6 6 |, ec
SEG7 7 |, £ SEG7 7 |, £ SEG7 7 |, £ SEG7 7 |, £
~ P S P ~ P ~ p
SEG8 8 |, SEG8 8 |, SEG8 8 |, SEG8 8 |,
LED5 LED6 LED7 LEDS
SEGL 1 [, SEGL 1 [, SEGL 1 [, SEGL 1 [,
SEG2 2|, SEG2 2|, SEG2 2|, SEG2 2|,
SEG3 3 |, 2 SEG3 3 |, 2 SEG3 3 |, 2 SEG3 3 |, 2
SEG4 4|, fb 9 GRID5 SEG4 4 |, fb 9 GRID6 SEG4 4|, fb 9 GRID7 SEG4 4|, fb 9 GRID8
SEG5 5|, SEG5 5|, SEG5 5|, SEG5 5|,
SEG6 6 |, ec SEG6 6 |, ec SEG6 6 |, ec SEG6 6 |, ec
SEG7 7 |, £ SEG7 7 |, £ SEGT 7 ], £ SEGT 7 |, £
LTI p T p LTI p T p
SEG8 8 |4, SEG8 8 |4, SEG8 8 |4, SEG8 8 |4,
LED9 LEDI0 LEDI1 LEDI2
SEG1 1 [, SEG1 1 [, SEG1 1 [, 1
— 1a — 1a — 1 a 1 a
SEG2 2 [, SEG2 2 [, SEG2 2 |y, . 2 1y a
SEG3 3 |, SEG3 3 |, SEG3 3 |, 3 .
SEG4 4 |, 9 GRIDY SEG4 4 |, 9 GRIDI0O B/SEG4 4 |, 9 GRIDII 41, 9 GRIDI2
SEG5 5|, SEG5 5|, SEG5 5|, 5 1.
SEG6 6 |, SEG6 6 |, SEG6 6 |, 6,
SEGT 7 ], SEGT 7 ], SEG7 7 ], 71,
SEG8 8 |4 SEG8 8 |4 SEG8 8 |4 8 1o
LEDI3 LEDI4 LEDIS5 LEDI6
SEGI 1 [, SEGI 1 [, SEGI 1 [, SEGI 1 [,
SEG2 2|, SEG2 2|, SEG2 2|, SEG2 2|,
o a2 | a o a2 | a o a2 | a o a2 | a
SEG3 3 |, SEG3 3 |, SEG3 3 |, SEG3 3 |,
SEG4 4 ], fb 9 _GRIDI3 B/SEG4 4 |, fb 9 _GRIDI4 B/SEG4 4 |, fb 9 _GRIDI5 B/SEG4 4 |, fb 9 GRIDI16
SEG5 5 |, SEG5 5 |, SEG5 5 |, SEG5 5 |,
SEG6 6 |, cc SEG6 6 |, cc SEG6 6 |, cc SEG6 6 |, cc
SEG7 7 |, £ SEG7 7 |, £ SEG7 7 |, £ SEG7 7 |, £
P P P p
SEG8 8 |, SEG8 8 |, SEG8 8 |, SEG8 8 |,
VDD
= SEG6 L 1 spGe SEGs 28 SEGS |
] . SEGT 2 | o0 SEGa |27 SEG4
vee GND SEGS__3 26__SEG3
e S SEG8 SEG3 —S2—<r o
1 +100uf GND SEG2 —S————=
f— ) 51 vbp SEG1 |24 SEGI
100nf GRIDI__6 23 __GRIDI6
m——>— GRIDI GRID16 —S5——=—X
GRID2 7 | ~pipo GRID15 22 GRIDIS
RI []R2 VDD GRID3_8 21__GRIDI4
=== GRID3 GRIDI4 S——rmy
10K | [10K GRID4__ 9 20__GRIDI3
S GRID4 GRIDI3 -
GRID5_10 9 GRIDI2
p— ~—————— GRID5 GRID12 =
= GRID6_11 8 GRIDII
i GRID6 GRID11 -
GND SDA 2 7 _GRIDIO
- SDA GRID10
SCL 3 6__GRID9
GriD7 14 ] SCL GRIDY —s—GRIDy
GRID7 GRIDS
——Cl——C2
100p| 100p VK16D33
\, /
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5 Electrical characteristics

5.1 Absolute Maximum Ratings

Item Symbol Ratings Unit
Power voltage VDD -0.3~6.0 4
Input Voltage VIN V§s-0.5~VDD+0.5 \
1
Drive Output Current loLGrRIDS 16 +600 mA
lonskc -77 mA
Power Dissipation Pp 1500 mW
Storage Temperature TSTG -65~+150 C
Operating Temperature Torg -40~+85 C
5.2 DC Characteristics
Ttem Symbol Test Condition Min. Typ. Max. | Unit
. - VO:VDD- 1V
High Level output Current Iomse -63 -70 -77 mA
¥ oS SEG1~SEGS
Low Level input Current loLcouT Vo=0.8V 560 mA
Input Current N VI=VDD, SDA, SCL - t1 uA
Input Low Voltage v/ SDA,SCL 0.7Vpp 5 Y%
Input High Voltage v |, SDA,SCL 0 0.3Vpp \Y
Hysteresis voltage Vi SDA,SCL 0.35 A
Dynamic current loss Ipp_pyn Noload/LED OFF 1 mA
H shutdown Current Ishur Shutdown ennable 10 | uA H
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5.3 AC Characteristics

Switch Parameters

Ttem Symbol Test Condition Min. Typ. Max Unit
T - - — —
Rising Time IZH1 SEG1~8,CL=300pF 2 us
Trz GRID1~16,CL=300pF — — 0.5 us
Falling Time Trzn CL=300pF, SEGn, GRIDn — — 120 us
Timing Parameters
Symbol Item Min. Typ. Max. | Unit Test Conditions
Clock Frequency FscL B _ 400 KHz —
Bus Free Time foor 13 i ) us Time in which the bus must be free
before a new transmission can start
Start Condition tin. s 0.6 i After this period,
Hold Time FSTA ’ ) us the first clock pulse is generated
SCL Low Time trow 1.3 _ _ HS .
SCL High Time tuicH 0.6 _ _ uS _
Start Condition Only relevant for repeated
. tsussta 0.6 - - uS - o
Setup Time START condition
Data Hold Time tHD:DAT - - 0.9 nS -
Data Setup Time tHpaT 100 - - nS -
SDA , SCL tr 204+0.1Cb! - - ns periodically sampled
Rising Time
SDA,SCL te 20+0.1Cb 3 _ S periodically sampled
Falling Time
Stop Condition B
Setup Time tsu:sto - - - N
12C Timing
| A / o 4
| L X |
tsu:DaT tBurF
| tHD:STA
[ A T
-« | -~ tsussTo -
tHieH tsu:sTA
Sr P S
SDA OUT X ><
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6 Package Information

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

D

28 15
HHOHHHHEHHOHHHH

El |E

I

I

I
T

ililikilli

AHBEEE &

b e
BASE METAI
hY,
MMDADAW\ a
- K
Al —
MILLIMETER
SYMBOL
MIN NOM | MAX
A 2.65
Al 0.10 0.30
b 039 0.47
b1 0.38 0.41 0.44
d 0.25 0.29
cl 0.24 0.25 0.26
D 17.90 18.00 | 18.10
E 10.10 10.30 | 10.50
E1 7.40 7.50 7.60
e 1.27BSC
h 0.30 0.50
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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