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Organization Summary Organization Summary -- Portable PowerPortable Power
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LCD Monitor Block DiagramLCD Monitor Block Diagram
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Ti HPA solution availableTi HPA solution available
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Gamma ReferenceGamma Reference

pp Gamma ReferenceGamma Reference
üü Data Voltage to Gray Scale MappingData Voltage to Gray Scale Mapping
üü Source driver dependentSource driver dependent
üü Precise Voltage requiredPrecise Voltage required

0xFF

0x80

0xC0

0x40
0x20

G
M

A
1

G
M

A
2

G
M

A
3

G
M

A
4

G
M

A
8

G
M

A
7

G
M

A
6

G
M

A
5

8 bit Gray Scale

8 Channel
Gamma

V
C

O
M

RCRC

RCRC

RCRC

RCRC

RCRC

RCRC

RCRC

RCRC

RCRC

RCRC

Vsource

Vcom
uLDO

GMA1

GMA2

GMA3

GMA4

GMA5

GMA6

GMA7

GMA8

GMA10

GMA9

R0

R1

R2

R3

R4

R5

R6

R7

R8

R9

R10

S
ou

rc
e 

D
ri

ve
r

S
ou

rc
e 

D
ri

ve
r



Ti HPA SolutionTi HPA Solution

TT--ConCon TFT PanelTFT Panel
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TFTTFT--LCD Bias FamilyLCD Bias Family

Boost ConverterBoost Converter

PCPPCP
DriverDriver

NCP DriverNCP Driver

GateGate
ShapingShaping

Vin
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VGL

CTRL
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TPS65150TPS65150

Boost ConverterBoost Converter

PCP DriverPCP Driver

NCP DriverNCP Driver

Buck ConverterBuck Converter

Vin
8V~14V

Vs
15V/1.5A

VGL

VGH

TPS65160TPS65160

Vlogic
3.3V/1.5A

Boost ConverterBoost Converter

PCP PCP Driver+DiodeDriver+Diode

NCP DriverNCP Driver

LDO ControllerLDO Controller

Vin
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Vs
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VGL
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Vlogic
3.3V

VCOM/PGVCOM/PGVcom

üüüüüüRegulated PCP/NCPRegulated PCP/NCP

TSSOP24TSSOP24
QFN24QFN24

2.5/3.3/52.5/3.3/5
üü

ProgProg..
üü

33

TPS65150TPS65150

TSSOP28TSSOP28
TSSOP24TSSOP24
QFN24QFN24

PackagePackage

12123.3/53.3/5Input RailInput Rail
üüxxAdjustable Delay TimeAdjustable Delay Time

ProgProg..IntInt FixedFixedPower On Seq.Power On Seq.
xxxxVGH Gate Shaping VGH Gate Shaping cktckt

445/45/4Output ChannelOutput Channel

TPS65160TPS65160TPS65100/40TPS65100/40FeatureFeature

AvailableAvailable

ES Sep04ES Sep04
RTP Feb05RTP Feb05

ES Oct04ES Oct04
RTP Aug05RTP Aug05



TFTTFT--LCD Bias SolutionLCD Bias Solution
TPS65100/40TPS65100/40



TPS65100/40 TPS65100/40 -- OverviewOverview

BoostBoost
VINVIN SWSW

NCPNCP

DoubleDouble
/Triple/Triple

PCPPCP

BASEBASELinearLinear
ControllerController

ENEN

SUPSUP

VCOMVCOM
VCOMINVCOMIN

REFREF
FB2FB2

DRVDRV
FB3FB3
C1+C1+

OUT3OUT3

ENRENRVCOMVCOM

FB1FB1
COMPCOMP

GNDGND

FB4FB4

GeneralGeneral
•• Integrated TFTIntegrated TFT--LCD Bias SupplyLCD Bias Supply
•• Boost + PCP + NCP + VCOM + Linear ControllerBoost + PCP + NCP + VCOM + Linear Controller
•• Internal Power on Sequencing : Internal Power on Sequencing : VmainVmain →→ NCP NCP →→ PCP PCP →→ VcomVcom
•• Small Capacitance RequiredSmall Capacitance Required
•• Fault Protection for All OutputFault Protection for All Output
•• TSSOP24 & 4x4mmTSSOP24 & 4x4mm2 2 QFN24 package with QFN24 package with PowerPADPowerPAD
•• Thermal ShutdownThermal Shutdown

C1C1--
C2+C2+
C2C2--/Mode/Mode

PGNDPGND

•• Regulated OutputRegulated Output
•• Output down to Output down to --12V12V
•• 40mA Output40mA Output
•• 1.6MHz Switching Frequency1.6MHz Switching Frequency

•• TPS65100 onlyTPS65100 only
•• Adjustable OutputAdjustable Output
•• ±±200mA Source & Sink200mA Source & Sink
•• 1.2A Peak Current @ 15V 1.2A Peak Current @ 15V 

supplysupply
•• TconTcon Logic SupplyLogic Supply
•• Drive External NPNDrive External NPN
•• 3.3V output3.3V output

•• 2.7V~5.5V Input Range2.7V~5.5V Input Range
•• 1.6MHz Switching Frequency1.6MHz Switching Frequency
•• 0.96A/1.6A Switch Current 0.96A/1.6A Switch Current 

Limit Limit 
•• 20V on SW pin20V on SW pin
•• 12V/500mA @4.5V input12V/500mA @4.5V input

•• Regulated OutputRegulated Output
•• Output up to 30V/20mAOutput up to 30V/20mA
•• 1.6MHz Switching Frequency1.6MHz Switching Frequency
•• Tripler or Tripler or DoublerDoubler ModeMode
•• Integrate Integrate SchottkySchottky DiodeDiode

TPS65100TPS65100

TPS65140TPS65140

PGPG Fault LogicFault Logic•• TPS65140 onlyTPS65140 only
•• Monitor Vo1, Vo2 & Vo3Monitor Vo1, Vo2 & Vo3
•• Open Drain OutputOpen Drain Output

AvailableAvailable



TPSTPS665100/40 5100/40 -- Typical ApplicationTypical Application

p Simple & Easy Design with Flexibility
ü Only 26 external component counts (TPS65100)
ü Adjustable Output
ü 5 Regulated Outputs
ü Short Circuit protection
ü Integrate Power On Sequence Control
ü Softstart Control

2626TotalTotal

1313Ceramic CapacitorCeramic Capacitor

88ResistorResistor

11TransistorTransistor

33SchottkySchottky DiodeDiode

11InductorInductor

CountCountComponentComponent



TPSTPS665100/40 5100/40 -- Boost  ConverterBoost  Converter

SW

FB1

COMP

0 Ohm 10nF

0nF

Q1

VO1VINp Boost Converter
ü 1.5MHz Fixed Switching frequency
ü Internal Switch with 1.6A/0.96A current limit 
ü External Compensation Network

p Output Capacity
ü Io≅Vin×1.6A×80%/Vo
ü Eg. Vin=4.5V, Vo=12V, L=6.2µH → Io=500mA



TPSTPS665100/40 5100/40 -- Negative Charge PumpNegative Charge Pump

p Negative Charge Pump
ü Output Current Depends on Supply voltage (140mA @ 11.8V supply)
ü Add external push-pull driver for larger output current

p Advantage to Traditional Approach
ü Regulated Output
ü Short Circuit Protection
ü Integrate Power On Sequence Control
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TPSTPS665100/40 5100/40 -- Positive Charge PumpPositive Charge Pump

p Advantage to Traditional Approach
ü Integrate all schottky diodes
ü Regulated Output
ü Short Circuit Protection
ü One component difference between 

Doubler and Tripler Mode
ü Integrate Power On Sequence Control
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TPSTPS665100/40 5100/40 -- VCOM/PG & LDOVCOM/PG & LDO

p Vcom - TPS65100
ü Adjustable Output
ü ±1.2A Peak Current

SUP

Q11

Q12

SUP

SoftStart

1uF

VCOM

VO1

VCOMIN

Disable

Vref
1.22V

FB1

FB2

FB3

Logic &
1us

Glitch
Filter

PG

VIO

p PG - TPS65140
ü Open Drain/Active High  Output
ü 500µA Sink Current
ü Monitor Vo1/Vo2/Vo3

VIN

Q10Vref
1.22V

4.7uF

BASE

SoftStart
Iref=20mA

~1V

ENRFB4

VIN

1uF

VO4

p Linear Controller
ü T-con Supply
ü 3.3V fixed output
ü Driver external NPN
ü Up to 20mA base current



TPSTPS665100/40 5100/40 -- Power On SequencePower On Sequence

VsourceVsource

VglVgl

VghVgh

VcomVcom
VCOM buffer VCOM buffer SoftstartSoftstart, , 

Adjustable by external filter capacitor Adjustable by external filter capacitor 



TPS65100/40TPS65100/40-- PackagePackage

p Available Device
ü TPS65100 Switch current: 1.6Amin VCOM
ü TPS65105 Switch current: 0.96Amin VCOM
ü TPS65140 Switch current: 1.6Amin Power Good
ü TPS65145 Switch current: 0.96Amin Power Good

p Package
ü All device are available in TSSOP and QFN package
ü TSSOP24 : 5×6.4mm2/1.2mm max
ü QFN24 : 4×4 mm2/1.0mm max
ü PowerPAD for thermal Enhancement (Connect to PGND)
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Gamma & Gamma & VcomVcom Buffer Buffer 
Simple Buffer : BUFxx702/03/04Simple Buffer : BUFxx702/03/04
Programmable Buffer : BUFxx801Programmable Buffer : BUFxx801
PAL Buffer : BUFxx820PAL Buffer : BUFxx820
Programmable Programmable VcomVcom : : 



Simple Gamma Buffer FamilySimple Gamma Buffer Family

p Wide Selection of Gamma Correction Buffers
p High level of Integration

ü Integrated high-current Vcom Driver
ü programmability of Reference Voltages

p Enhanced ESD Protection
ü Increased Manufacturability
ü Higher Reliability

p Increased Supply Voltage
ü Increased Reliability

TSSOPTSSOP4.5~16V4.5~16VHS OPHS OP66BUF07710BUF07710

HTSSOP20HTSSOP204.5~18V4.5~18V√√66BUF07704BUF07704

HTSSOP28HTSSOP284.5~18V4.5~18V√√1010BUF11704BUF11704

TSSOP14TSSOP144.5~16V4.5~16V√√44BUF05703BUF05703

TSSOP16TSSOP164.5~16V4.5~16V66BUF06703BUF06703

HTSSOP20HTSSOP204.5~16V4.5~16V√√66BUF07703BUF07703

HTSSOP28HTSSOP284.5~16V4.5~16V√√1010BUF11702BUF11702

44

66

GmaGma BufferBuffer

SOT23SOT23--553~15V3~15V√√SN10501SN10501

√√

VcomVcom BufferBuffer

4.5~18V4.5~18V

4.5~18V4.5~18V

InputInput

HTSSOPHTSSOP1414BUF05704BUF05704

PackagePackagePart NumberPart Number

HTSSOP16HTSSOP16BUF06704BUF06704



BUFxx800 BUFxx800 –– Programmable Programmable 

p 2-Wire Industry-Standard Interface
p 10 Bit Resolution
p 1 DAC / Channel

ü Double Buffered DAC Registers
ü Fast Programming

p 12 or 20 Programmable Gamma Ch.
p Rail-to-rail Output
p Integrated Reference Buffer
p Supply Voltage: 8-18V, 19V max
p Digital Supply: 2.5V to 5V
p Thin package: TSSOP-24

p Use as “traditional” Buffer instead of BUFxx702/3/4
ü Programming accelerates Design (Prototyping) Phase
ü No time consuming resistor “tweaking” for best gamma curve
ü Use with external EEPROM

p Use for “Dynamic Gamma Control”
ü 1 DAC / channel architecture allows quick update
ü Double Buffer Structure allows for programming during Frame
ü Fast I2C allows fast programming

p Use as programmable Vcom solution
ü 10 channels for programmable gamma
ü Up to 2 channels programmable Vcom



Demoboard BUF12800Demoboard BUF12800

p Software Features
p Easy Communication with PC
p Automatic Update or Software Mode
p Batch Running

ü Ideal for Dynamic Gamma Demo

p Supports Parallel Operation of Demoboards
ü Ideal to generate 20+ Gamma Channels



BUF20820 BUF20820 –– Programmable Gamma Buffer w/ Memory Programmable Gamma Buffer w/ Memory 

p Voltages can be Reprogrammed until “Burned-in”
ü Saves 2-4 Weeks Development Time
ü Good for Design and Production
ü Use “Socket” for Prototyping

p 2-Wire Industry Standard Interface
p 20 gamma channels 

ü Each can be used as Vcom
ü 100mA Output Drive on all buffers
ü Individual Programming

p Memory Cell is small
ü Cost effective for Production

p Digital Supply: 2.0 to 5V
p TI can “Preprogram” Buffers
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Applications for BUF20820Applications for BUF20820

p Use as programmable alternative to resistor string 
ü Up to 20 channels programmable gamma control

p Use for Dynamic Gamma control
ü Do not use Memory Option

p Independently programmable RGB gamma
ü 3x6 channels Gamma
ü 2 extra channels for programmble Vcom
ü Channels can be programmed at different times

p Combine Gamma and Vcom channels as needed:
ü 18 channel gamma + 2 Vcom
ü 16 channel gamma + 4 Vcom
ü Channels can be programmed at different times



BUF0190x ApplicationsBUF0190x Applications

BUF01901: External BufferBUF01900: Internal Buffer

ES/Jan 05ES/Jan 05

DSDS

p Automating Final Production
ü Eliminates variable resistor
ü Saves Trimming Time

p 2-Wire Interface
p Reprogramming Possible

ü Up to 4 times

p 256 Trim Steps
p Integrated Vcom Buffer

ü 100mA output current
ü Optional

p Low Power: 1mA
p Power Supply: 8V to 20V
p Thin Package: 

ü QFN-10, MSOP-10



Competitive ComparisonCompetitive Comparison

p Integrated Buffer: 100mA Iout
p High Resolution: 256 Steps
p Wide Supply: 8-20V
p Low Digital Supply: 2.0V

p Needs External Buffer
p Low Resolution: 128 Steps
p Narrow Supply Range: 8-13V
p High Digital Supply: 2.7 

BUF01900 Competition
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