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ADM8830

ChargePumpRegulator
forColorTFTPanel

seamlesslymaintainedwhenswitchingfromscanningmodeto
blankingmodeorviceversa.

TheADM8830hasanumberofpowersavingfeatures,including
lowpowershutdownandreducedquiescentcurrentconsumption
duringtheblankingperiodsmentionedabove.The5.1Voutput
consumesthemostpower,sopowerefficiencyisalsomaximized
onthisoutputwithanoscillatorenablingscheme(GreenIdle™).
Thiseffectivelysensestheloadcurrentthatisflowingandturns
onthechargepumponlywhenchargeneedstobedeliveredto
the5Vpumpdoubleroutput.

TheADM8830isfabricatedusingCMOStechnologyforminimal
powerconsumption.Thepartispackagedin20-leadLFCSP
andTSSOPpackages.

FEATURES
3OutputVoltages(+5.1V,+15.3V,–10.2V)from

One3VInputSupply
PowerEfficiencyOptimizedforUsewithTFTin

MobilePhones
LowQuiescentCurrent
LowShutdownCurrent(<1A)
FastTransientResponse
ShutdownFunction
PowerSavingduringBlankingPeriod
OptiontoUseExternalLDO

APPLICATIONS
HandheldInstruments
TFTLCDPanels
CellularPhones

GENERALDESCRIPTION
TheADM8830isachargepumpregulatorusedforcolorthin
filmtransistor(TFT)liquidcrystaldisplays(LCDs).Using
chargepumptechnology,thedevicecanbeusedtogeneratethree
outputvoltages(+5.1V±2%,+15.3V,–10.2V)fromasingle
3Vinputsupply.Theseoutputsarethenusedtoprovide
suppliesfortheLCDcontroller(5.1V)andthegatedrivesfor
thetransistorsinthepanel(+15.3Vand–10.2V).Onlyafew
externalcapacitorsareneededforthechargepumps.Anefficient
lowdropoutvoltageregulatoralsoensuresthatthepower
efficiencyishighandprovidesalowripple5.1Voutput.This
LDOcanbeshutdownandanexternalLDOusedtoregulate
the5Vdoubleroutputanddrivetheinputtothechargepump
section,whichgeneratesthe+15.3Vand–10.2Voutputsifso
requiredbytheuser.

TheADM8830hasaninternal100kHzoscillatorforusein
scanningmode,butthepartmustbeclockedbyanexternalclock
sourceinblanking(lowcurrent)mode.Theinternaloscillatoris
usedtoclockthechargepumpsduringscanningmodewherethe
currentishighest.Duringblankingperiods,theADM8830
switchestouseanexternal,lowerfrequencyclock.Thisallowsthe
usertovarythefrequencyandmaximizepowerefficiencyduring
blankingperiods.Thetolerancesontheoutputvoltagesare
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(VCC=2.6Vto3.6V,TA=–40Cto+85C,unlessotherwisenoted,C1,C5,C6,
C7=2.2F,C2,C3,C4,C8,C9=1F,CLKIN=1kHzinblankingmode.)

Parameter Min Typ Max Unit TestConditions

INPUTVOLTAGE,VCC  2.6  3.6V

SUPPLYCURRENT,ICC   150  400µA Unloaded,ScanningPeriod
   70  140µA Unloaded,BlankingPeriod
    1µA ShutdownMode,TA=25°C

+5.1VOUTPUT
 OutputVoltage  5.0 5.1 5.2V IL=10µAto8mA
 OutputCurrent  4  5mA ScanningPeriod
   5  8mA ScanningPeriod,VCC>2.7V
   50  200µA BlankingPeriod
 PowerEfficiency  80 % VCC=3V,IL=5mA(Scanning)
   70 % VCC=3V,IL=200µA(Blanking)
 OutputRipple   10 mVp-p 8mALoad
 TransientResponse   5 µs ILSteppedfrom10µAto8mA

+15.3VOUTPUT
 OutputVoltage  14.4 15.3  15.6V IL=1µAto100µA
 OutputCurrent  50  100µA ScanningPeriod
   1  10µA BlankingPeriod
 OutputRipple   50 mVp-p IL=100µA

–10.2VOUTPUT
 OutputVoltage  –10.4 –10.2  –9.6V IL=–1µAto–100µA
 OutputCurrent –100 –50 µA ScanningPeriod
  –10 –1 µA BlankingPeriod
 OutputRipple   50 mVp-p IL=–100µA

POWEREFFICIENCY   90 % Relativeto5.1VOutput,IL=100µA(Scanning)
 (+15.3Vand–10.2VOutputs)   80 % Relativeto5.1VOutput,IL=10µA(Blanking)

CHARGEPUMPFREQUENCY 60 100  140kHz ScanningPeriod

CONTROLPINS
 SHDN
 InputVoltage,VSHDN    0.3VCCV SHDNLow=ShutdownMode
  0.7VCC  V SHDNHigh=NormalMode
 DigitalInputCurrent    ±1 µA
 DigitalInputCapacitance*    10pF
 SCAN/BLANK
 InputVoltage    0.3VCCV Low=BLANKPeriod
  0.7VCC  V High=SCANPeriod
 DigitalInputCurrent    ±1 µA
 DigitalInputCapacitance*    10pF
 LDO_ON/OFF
 InputVoltage    0.3VCCV Low=ExternalLDO
  0.7VCC  V High=InternalLDO
 DigitalInputCurrent    ±1 µA
 DigitalInputCapacitance*    10pF
 CLKIN
  MinimumFrequency 0.9 1 kHz DutyCycle=50%,Rise/FallTimes=20ns
 InputVoltage
  VIL    0.3VCCV
  VIH  0.7VCC  V
 DigitalInputCurrent    ±1 µA
 DigitalInputCapacitance*    10pF

*Guaranteedbydesign.Not100%productiontested.

Specificationsaresubjecttochangewithoutnotice.
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TIMINGSPECIFICATIONS
(VCC=2.6Vto3.6V,TA=–40Cto+85C,unlessotherwisenoted,C1,C5,C6,
C7=2.2F,C2,C3,C4,C8,C9=1F,CLKIN=1kHzinblankingmode.)

Parameter Min Typ Max Unit TestConditions

POWER-UPSEQUENCE
 +5VRiseTime,tR5V  300 µs 10%to90%,Figure2
 +15VRiseTime,tR15V   8 ms 10%to90%,Figure2
 –10VFallTime,tF10V   12 ms 90%to10%,Figure2
 Delaybetween–10VFall
 and+15V,tDELAY  3 ms Figure2

POWER-DOWNSEQUENCE
 +5VFallTime,tF5V  75 ms 90%to10%,Figure2
 +15VFallTime,tF15V   40 ms 90%to10%,Figure2
 –10VRiseTime,tR10V   40 ms 10%to90%,Figure2
Specificationsaresubjecttochangewithoutnotice.

ABSOLUTEMAXIMUMRATINGS*
(TA=25°C,unlessotherwisenoted.)

SupplyVoltage .........................–0.3Vto+4.0V
InputVoltagetoDigitalInputs .............–0.3Vto+4.0V
OutputShortCircuitDurationtoGND ............. 10sec
OutputVoltage
 +5.1VOutput......................... –0.3Vto+6V
 –10.2VOutput ........................–12Vto+0.3V
 +15.3VOutput....................... –0.3Vto+17V
OperatingTemperatureRange ............ –40°Cto+85°C
PowerDissipation..............................3.55W
 (Derate33mW/°Cabove25°C)
StorageTemperatureRange ............. –65°Cto+150°C
ESD ........................................ ClassI

*Thisisastressratingonly;functionaloperationofthedeviceattheseoranyother
conditionsabovethoseindicatedintheoperationalsectionsofthisspecificationis
notimplied.Exposuretoabsolutemaximumratingconditionsforextendedperiods
oftimemayaffectreliability.

ORDERINGGUIDE

ModelTemperatureRange PackageDescription PackageOption

ADM8830ACP–40ºCto+85ºC LeadFrameChipScalePackage CP-20-1
ADM8830ACP-REEL7–40ºCto+85ºC LeadFrameChipScalePackage CP-20-1
ADM8830ARU –40ºCto+85ºC ThinShrinkSmallOutlinePackage RU-20
ADM8830ARU-REEL–40ºCto+85ºC ThinShrinkSmallOutlinePackage RU-20
ADM8830ARU-REEL7–40ºCto+85ºC ThinShrinkSmallOutlinePackage RU-20
EVAL-ADM8830EB  EvaluationBoard

CAUTION
ESD(electrostaticdischarge)sensitivedevice.Electrostaticchargesashighas4000Vreadilyaccumulate
onthehumanbodyandtestequipmentandcandischargewithoutdetection.AlthoughtheADM8830
featuresproprietaryESDprotectioncircuitry,permanentdamagemayoccurondevicessubjectedtohigh
energyelectrostaticdischarges.Therefore,properESDprecautionsarerecommendedtoavoidperformance
degradationorlossoffunctionality.

THERMALCHARACTERISTICS
20-LeadTSSOPPackage:
 JA=72°C/W
20-LeadLFCSPPackage:
 JA=31°C/W
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PINCONFIGURATIONS
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PINFUNCTIONDESCRIPTIONS

PinNumber

TSSOP  LFCSP Mnemonic  Function

1,2 19,20 C1–,C1+ ExternalcapacitorC1isconnectedbetweenthesepins.A2.2µFcapacitorisrecommended.

3 1 VCC  PositiveSupplyVoltageInput.Connectthispinto3Vsupplywitha2.2µFdecouplingcapacitor.

4 2 VOUT VoltageDoublerOutput.Thisisderivedbydoublingthe3Vsupply.A2.2µFcapacitorto
groundisrequiredonthispin.

5 3 LDO_IN  VoltageRegulatorInput.Theuserhastheoptiontobypassthiscircuitusingthe
LDO_ON/OFFpin.

6 4 +5VOUT  +5.1VOutputPin.Thisisderivedbydoublingandregulatingthe3Vsupply.A2.2µFca-
pacitortogroundisrequiredonthispintostabilizetheregulator.

7 5 +5VIN  +5.1VInputPin.Thisistheinputtothevoltagetripleranddoublerinverterchargepump
circuits.

8 6 LDO_ON/OFF  ControlLogicInput.3VCMOSlogic.AlogichighselectstheinternalLDOforregulationof
the5Vvoltagedoubleroutput.AlogiclowisolatestheinternalLDOfromtherestofthecharge
pumpcircuits.ThisallowstheuseofanexternalLDOtoregulatethe5Vvoltagedoubler
output.TheoutputofthisLDOisthenfedbackintothevoltagetripleranddoubler/inverter
circuitsoftheADM8830.

9 7 SHDN  DigitalInput.3VCMOSlogic.Activelowshutdowncontrol.Thisshutsdownthetiming
generatorandenablesthedischargecircuittodissipatethechargeonthevoltageoutputs,
thusdrivingthemto0V.

10 8 SCAN/BLANK  DriveModeInput.3VCMOSlogic.Alogichighplacesthepartinscan(highcurrent)mode
andthechargepumpisdrivenbytheinternaloscillator.Alogiclowplacesthepartinblanking
(lowcurrent)modeandthechargepumpisdrivenbythe(slower)externaloscillator.Thisis
apowersavingfeatureontheADM8830.

11 9 CLKIN  ExternalCLOCKInput.Duringablankingperiod,theoscillatorcircuitselectsthispintodrive
thechargepumpcircuit.Thisisatalowerfrequencythantheinternaloscillator,resultingin
lowerquiescentcurrentconsumption,thussavingpower.

12 10 +15VOUT  +15.3VOutputPin.Thisisderivedbytriplingthe+5.1Vregulatedoutput.A1µFcapacitor
isrequiredonthispin.

13,14 11,12 C3–,C3+  ExternalcapacitorC3isconnectedbetweenthesepins.A1µFcapacitorisrecommended.

15,16 13,14 C2–,C2+  ExternalcapacitorC2isconnectedbetweenthesepins.A1µFcapacitorisrecommended.

17,18 15,16 C4–,C4+  ExternalcapacitorC4isconnectedbetweenthesepins.A1µFcapacitorisrecommended.

19 17 –10VOUT –10.2VOutputPin.Thisisderivedbydoublingandinvertingthe+5.1Vregulatedoutput.
A1µFcapacitorisrequiredonthispin.

20 18 GND DeviceGroundPin.
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SCANNINGANDBLANKING
ATFTLCDpanelisessentiallymadeupofabankofcapacitors,
eachrepresentingapixelinthedisplay.Thesecapacitorsstore
differentlevelsofcharge,dependingontheamountoflumines-
cencerequiredforagivenpixel.Whenapictureisbeingdisplayed
onthepanel,ascanofallthepixelcapacitorsisperformed,placing
differentlevelsofchargeoneachinordertocreatetheimage.The
processofupdatingthedisplaylikethisiscalled“scanning.”Once
scanned,animagewillbeheldbypixelcapacitanceandthecon-
trollerandsourcelinedriverscanbeputintoalowpowermode.
Thislowpowermodeisreferredtoastheblankingmodeonthe
ADM8830.Overafiniteperiodoftime,thispixelchargewillleak
andthecapacitorswillhavetoberefreshedinordertomaintain
theimage.

TheADM8830caterstothetwomodesofoperationdescribed
aboveasfollows.WhentheTFTLCDpanelisinscanningmode,
alogichighontheSCAN/BLANKinputplacesthedeviceinhigh
currentpowermode,providingextrapower(extracurrent)tothe
LCDcontrollerandthesourcelinedrivers.Ifthepanelcontinues
tobeupdated(aswhenamovingpictureisbeingdisplayed),then
theADM8830canbecontinuallyoperatedinscanningmode.If
thesameimageiskeptonthepanel,alogiclowisappliedtothe
SCAN/BLANKinputandtheADM8830entersblanking(low
current)mode.Dependingonhowoftentheimageisbeingupdated,
theADM8830canbeoperatedwithavariableSCAN/BLANK
dutycycle.Thishelpstomaximizepowerefficiencyandtherefore
extendsthebatterylife.

90%

10%

tR tF
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tT
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Figure1. DutyCycleofExternalClock

POWERSEQUENCING
Thegatedrivesuppliesmustbesequencedsuchthatthe–10V
supplyisupbeforethe+15VsupplyfortheTFTpaneltopower
upcorrectly.TheADM8830controlsthissequence.Whenthe
deviceisturnedon(alogichighonSHDN),theADM8830allows
the–10Voutputtorampimmediatelybutholdsoffthe+15V
output.Itcontinuestodothisuntilthenegativeoutputhasreached
–3V.Atthispoint,thepositiveoutputisenabledandallowedto
rampupto+15V.ThissequenceishighlightedinFigure2.
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Figure2.PowerSequence

TRANSIENTRESPONSE
TheADM8830featuresextremelyfasttransientresponse,making
itverysuitableforfastimageupdatesonTFTLCDpanels.This
meansthatevenunderchangingloadconditionsthereisstillvery
effectiveregulationofthe5Voutput.TPCs10and11showhow
the5.1Voutputrespondswhenamaximumloadisdynamically
connectedanddisconnected.Notethattheoutputsettleswithin
5µstolessthan1%oftheoutputlevel.

EXTERNALCLOCK
TheADM8830hasaninternal100kHzoscillator,butanexternal
clocksourcecanalsobeusedtoclockthepart.Thisclocksource
mustbeappliedtotheCLKINpin.Powerissavedduringblank-
ingperiodsbydisablingtheinternaloscillatorandswitchingto
thelowerfrequencyexternalclocksource.Toachieveoptimum
performanceofthechargepumpcircuitry,itisimportantthatthe
dutycycleoftheexternalclocksourcebe50%andthattherise
andfalltimesbelessthan20ns.

SOLDER MASK
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ADM8830
OUTLINEDIMENSIONS
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20-LeadLeadFrameChipScalePackage[LFCSP]
4mm4mmBody

(CP-20-1)
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