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Preliminary Datasheet

LP6299

Programmable Gamma and VCOM Buffers

General Description

The LP6299 providers a 14-channel programmable
gamma buffer and a programmable VCOM buffer for
applications in TFT-LCD Panel. Each of the
14-channel gamma buffer is generated using a 10-bit
resolution digital-to-analog converter together with a
buffer through IIC control. The 14-channel gamma
buffer support dynamic switching between two
gamma curves by selecting BANK select pin.

The LP6299 also features a programmable
operational amplifier that drives the LCD VCOM. This
unity-gain buffer is capable of rail-to-rail input and
output, fast slew rate, and +150mA output
short-circuit current. The VCOM buffer voltage is IIC
programmed using 7-bit resolution.

The LP6299 includes EEPROM to store two gamma
codes and VCOM codes, and control it through IIC
interface at the real time.

The LP6299 is available in a space saving QFN32
(0.5mm pitch) package.

Order Information

LP6299 00U
[ T-F: Pb-Free

Package Type
QV: QFN-32

Features

# |IC Interface Control

& Input Supply Voltage Range
» 2.3V to 3.6V Logic Supply Range
» 6.5V to 18V Analog Supply Range

& 14-Channel Programmable Gamma Buffers
> 10-Bit, 1024-Step Resolution
»+100mA Output Short Circuit
»10V/ys Slew Rate
» Two Bank Select

¢ 1-Channel Programmable VCOM Buffer
» 7-Bits, 128-Step Current Output
»+150mA Output Short Circuit
»20V/us Slew Rate

¢ Integrated EEPROM

& Available in QFN-32 (5 mmx5mm)

& RoHS Compliant and Halogen Free

& Pb-Free Package

Applications
& TFT LCD Panels

Marking Information

Device Marking Package Shipping
LP6299 LPS QFN-32 3K/REEL
LP6299
YWX
Y:Y is year code. W: W is week code. X: X is series number.
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Typical Application Circuit
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Figure 1. Typical Application Circuit of LP6299
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Pin Configuration
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Figure 2. QFN-32 Package (5mm x 5mm) Top View

Function Block Diagram
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Figure 3. Function Block Diagram
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Functional Pin Description

Pin NO. Pin Name Description

1 OuUT1 Gamma Buffer Output.

2 ouT2 Gamma Buffer Output.

3 OUT3 Gamma Buffer Output.

4 ouT4 Gamma Buffer Output.

5 OuUT5 Gamma Buffer Output.

6 OuUT6 Gamma Buffer Output.

7 OuUT7 Gamma Buffer Output.

8 AVDD Analog Power Supply Input. Bypass AVDD to AGND with 10uF capacitor.

9 VREF Reference Input Voltage for Gamma Reference Voltage.

10 Addr IIC interface Device Address Bit0.

11 AGND Analog Ground.

12 BANK Bank Selection. BANK = Low : BANK A. BANK = High : BANK B

13 DGND Digital Ground.

14 SCL IIC interface clock signal.

15 SDA IIC interface data signal.

16 WPN EEPROM Write _Read Protection. _ _ _
WPN = Low: Write Read Enable. WPN = High: Write Read disable.

17 DVDD Digital Power Supply Input. Bypass DVDD to DGND with 10u F capacitor.

18 OuUT8 Gamma Buffer Output.

19 OouT9 Gamma Buffer Output.

20 OuUT10 Gamma Buffer Output.

21 OuUT11 Gamma Buffer Output.

22 OouT12 Gamma Buffer Output.

23 OouT13 Gamma Buffer Output.

24 OuT14 Gamma Buffer Output.

25 AGND Analog Ground.

26 SET Full-Scale Sink-Current Adjustment Input. Connect a resistor from SET to AGND to set the sink
current.

27 OPP VCOM Amplifier Positive Input.

28 OPN VCOM Amplifier Negative Input.

29 AGND Analog Ground.

30 OPO VCOM Amplifier Output.

31 AVDD Analog Power Supply Input. Bypass AVDD to AGND with 10uF capacitor.

32 AVDD Analog Power Supply Input. Bypass AVDD to AGND with 10uF capacitor.

33 EP Exposed Pad. Connect this pin to AGND.
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Absolute Maximum Ratings

R T R SR D S SRS

<>

Note 1

AVDD to AGND

DVDD to DGND

SDA, SCL, WPN, BANK, Addr to DGND

VREF, OPP, OPN, OPO to AGND

OUT1~0UT14, SET to AGND
AGND to DGND

Operating Junction Temperature Range (T;)

Operation Ambient Temperature Range (T;)

Storage Temperature Range

Maximum Soldering Temperature (at leads, 10sec)

Maximum Junction Temperature

-0.3Vto +20V
-0.3Vto +7V

-0.3V to DVDD+0.3V
-0.3Vto AVDD +0.3V
-0.3Vto AVDD +0.3V
-0.3Vto +0.3V

-40°C to +150°C
-40°C to +85°C
-65°C to +150°C
+260°C

+150°C

Note 1. Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are stress
ratings only, and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of
the specifications is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability.

Thermal Information

<>

Thermal Resistance

QFN-32 5x5, 8,

QFN-32 5x5, 8¢

41 °CIW
14 °C/wW
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Electrical Characteristics
(Ta=25°C, Vpvpp=3.3V, Vavpp=Vrer=16.5V, unless otherwise specified)

Parameter Symbol Test Conditions Min Typ Max | Units
General
DVDD Input Supply Voltage Vbvop 2.3 3.6
DVDD UVLO Threshold Vuvio 2.2
DVDD Supply Current Iba 0.75 15 mA
AVDD Input Supply Voltage Vavob 6.5 18 \Y,
AVDD Supply Current laa 10 15 mA
REF Input Voltage VREF AYED AVDD Y,
Thermal Shutdown Threshold Tsp Junction Temperature Rising 150 °C
Digital Input (WPN, Addr, Bank)
Ve | Logic High. I
Input Threshold Voltage ) 02* \%
ViL Logic Low DVDD

Input Current loin -40 +40 nA
Gamma Buffers (OUT1~0UT14)
Resolution 10 Bits
Integral Nonlinearity Error INL -4 +4 LSB
Differenttial Nonlinearity Error DNL -1 +1 LSB
Full Scale Error SETrse | Vavop=16.5V -4 +4 LSB

Vavpop=16.5V, Vrer=16.2V, Vao1s) | V(o013

Veon Code=1013, lourx=5mA -30 -10

Vavop=16.5V, Vrer=16.2V, V1) | Visiz)

Output Swing \Sf\ii::igév, \l/c;UETFX:: 12652\/;\ 100 V-Z?z) Ve mV
Vool Code=512, lounx=-25mA +50 +100

Vavop=16.5V, Vrer=16.2V, V(o) V(10)

Code=10, loutx=-BMA +10 +30
OUTXx Short Circuit Current Ishort_GAx +100 mA
Load Regulation LR Code=512, lourx =t50mA +0.5 +1.5 VIA
Slew Rate SR 10 Vlus
Settling Time ts 5 us
Power Supply Rejection Ration PSRR 60 dB
Bandwidth BW 10 MHz
Electrically-Erasable Programmable ROM (EEPROM)
Byte Write Time teyTE 10 ms
Byte Read Access Time Brr 200 ns
Programmable Times 1000 Cycle
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Electrical Characteristics (Continued)
(Vovop=3.3V, Vavoo=Vrer=16.5V, Ta=25°C, unless otherwise specified)

Parameter Symbol Test Conditions Min Typ Max | Units

VCOM Buffer (VCOM)

Resolution 7 Bits
Integral Nonlinearity Error INL -4 +4 LSB
Differenttial Nonlinearity Error DNL -1 +1 LSB
AVDD to VSET Ration Vavoo/Vser 20 VIV
SET Sink Current IseT Through RSET 120 UuA
SET Zero Scale Error SETzse -1 +1 +2 LSB
SET Full Scale Error SETrse -4 +4 LSB
_ Vo | Vcow=AVDD/2, lcou=50mA | AVPZ | AVDD2 mv
Ouiput Swing Vou | Vcow=AVDDI/2, lcon=-50mA AVDDI2 | AVDDIZ | mv
Short Circuit Current Ishort_op +150 mA
Load Regulation LR 0.5 1.0 VIA
Slew Rate SR 20 25 V/us
Settling Time ts 5 us
Power Supply Rejection Ration PSRR 60 dB
Bandwidth BW 13 20 MHz

IIC Timer Characteristics

Input High Voltage Level ViH_iC 1.4 \4
Input Low Voltage Level ViLic 0.4 \Y,
Serial Clock Frequency FscL 0 1 MHz
Bus Free Time Between STOP and ¢ 13 us
START Conditions BUF :
Hold Time START Condition tHD, DAT 0.6 us
SCL Pulse-Width Low tLow 1.3 us
SCL Pulse-Width High tHIGH 0.6 us
Setup Time for a Repeated START
Condition tsu.sTa 0.6 us
Data Hold Time tHD, DAT 800 ns
Data Setup Time tsu, AT 100 ns
SDA and SCL Receiving Rise/Fall 20+0.1
Time RF CB 300 ns
SDA Transmitting Fall Time teF 20(;3'1 250 ns
Setup Time for STOP Condition tsu,sto 0.6 us
Pulse Width of Suppressed Spike tsp 50 ns
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Application Information

1. 1IC Interface Specification

The LP6299 can easily modify parameters by IIC bus, that slave address is show below:

Slave Address

D6 D5 D4 D3 D2 D1 DO WIR

1 1 1 0 1 0 Addr 0/1

IIC is a two wire serial interface developed, the bus consists of a clock line(SCL) and a data line(SDA)
with pull-up structures. The LP6299 works as a slave mode, and address can set by Addr pin. The data
transfer protocol is follow [IC-Bus Specification's standard mode(100kbps) and fast mode(400kbps).

DATA_‘\ o /
ak g \___/  \_/ &

START condition STOP condition
Figure 11. START and STOP Conditions

DATA ><
CLK i e\

Data line {Change
stable; of data
data valid :allowed

Figure 12. Bit Transfer on the Serial Interface
2. Write Data to Register

«7— »l1i1] le— 58— pi1] e 8 — i1}

SCL
son | [ ) [% o [roqor) o Y oo oo J o2 o [ Jed, [

1 1 1 0 1 0 Adr O
Slave Address P Register Address R Data
(Write Data ) - TP

Start Stop

< »
¢ >

Figure 13. Write Single Byte Data to Register

3. Read Data to Register

fe——— 77—l 11| je—— 8 —— 1} le— 8 — 1| je— 8 —— i1}

SCL

SDAW AGXAsXA4XA3XA2XA1XA0XR/VVXACK A7XA6XA5XA4XA3XA2'Al‘AOnACK—X:::rFXDsXDSXDAXDsXDZXDIXDOXACK D7XD6XDSXDAXDSXEXDIXDOXACK r
1 1 1 0 1 0 Addr 1
Start Slave Address Register Address Slave Address Data Stop
- (Read Data) I o osr > »
Figure 14. Read Single Byte Data from Register
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Application Information (Continued)

4. 1IC REGISTER MAP

The lowest bit number (0) represents the least bit, the highest bit number (7) represents the most bit, and R/W
indicates whether the bit is read only (R), write only (W), or both read and write (R/W).

Register

Bit7

Bit6 Bit5

Bit4 Bit3

Bit2

Bitl Bit0

BANK

Preset
EEPROM

NOTE

0x00

HOT EN

LD_ROM|WR_ROM

OUT EN

02h

CONTROL

0x01

DVRI[6:0]

0x02

GAl

9:4]

0x03

GAL[3:0]

GA2[9:8]

0x04

GA2[7:0]

0x05

GA3

9:4]

0x06

GA3[3:0]

GA4[9:8]

0x07

GA4[7:0]

0x08

G5[9:4]

0x09

GA5[3:0]

GAB[9:8]

Ox0A

GA6[7:0]

0x0B

GA7

9:4]

0x0C

GA7[3:0]

GAB8[9:8]

0x0D

GAB[7:0]

OX0E

GA9

9:4]

Ox0F

GA9[3:0]

GA10[9:8]

0x10

GA10[7:0]

0x11

GA11[9:4]

0x12

GAL1[3:0]

GA12[9:8]

0x13

GA12[7:0]

0x14

GA13[9:4]

0x15

GA13[3:0]

G14[9:8]

0x16

GA14[7:0]

0x25

9:4]

0x26

GB1[3:0]

GBI
|

GB2[9:8]

0x27

GB2[7:0]

0x28

GB3

9:4]

0x29

GB3[3:0]

GB4[9:8]

O0x2A

GB4[7:0]

0x2B

GB5

9:4]

0x2C

GB5[3:0]

GB6[9:8]

0x2D

GB6[7:0]

Ox2E

GB7

9:4]

Ox2F

GB7[3:0]

GB8[9:8]

0x30

GB8[7:0]

0x31

GB9

9:4]

0x32

GB9[3:0]

GB10[9:8]

0x33

GB10[7:0]

0x34

GB11[9:4]

0x35

GB11[3:0]

GB12[9:8]

0x36

GB12[7:0]

0x37

GB13[9:4]

0x38

GB13[3:0]

GB14[9:8]

0x39

GB14[7.0]

80h

DVR_VCOM

20h
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Application Information (Continued)

Set Control Signal (Register Address — 00H)

Control Signal
Addr: 00H Default Value : Ctrl(Register)=0x02H
D7 D6 D5 D4 D3 D2 D1 DO
R R/W R W W R R/W R
0 HOT_EN[6] 0 LD ROM[4] | WR_ROM [3] 0 OUT EN[1] 0
Control HOT_ENI6] Control LD_ROM[4]
Register Bit Description Register Bit Description
0 Enable Thermal Sensor. 0 Read Feedback Code
1 Disable Thermal Sensor. 1 Read Bank Data to EEPROM..
Control WR_ROM[3]

Register Bit Description

Control OUT_ENI[2]

Register Bit Description
0 Read Feedback Code 0 Disable Gamma Output.
1 Write Bank Data to EEPROM.. 1 Enable Gamma Output.
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Outline Information
QFN-32 Package (5x5) pitch 0.5 (Unit: mm)
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SR DIMENSION IN MILLIMETER

MIN NOM MAX
A 0.700 0.750 0.800
Al - 0.020 0.050
b 0.180 0.250 0.300
A3 0.203 BSC
D 5.000 BSC
D2 3450 | 3500 | 3550
E 5.000 BSC
E2 3450 | 3500 | 3550
e 0.500 BSC

0350 | 0400 |  0.450
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