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1 Product Characteristics

◼ Core 

– 32-bitwArm®wCortex®w-M0+wcore 

– Upwtow4MHzw orkingwfrequency 

– AHBwandwAPBwBus 

◼ Memory  

– MainwFlash:w64KB 

– DatawFlash:w4KB 

– SRAM:w8KB 

◼ Clock 

– HSICLK:w4MHzwhigh-speedwinternalwRCw

oscillator 

– LSICLK:w65.536kHzwlo -speedwinternalw

RCwoscillator 

◼ Power Supply and Reset 

– Supplywvoltagewrange:w2.0V~5.5V 

– Lo -dropoutw(LDO)wregulator 

– Supportwsystemwresetwandwpo erwreset 

◼ Work Mode 

– Supportw Normal,w Sleep,w DeepSleep,w

andwHibernatewmodes 

– Supportw WAIT,w SLEEP,w DPSLEEP,w

HIBERNATE,wACTIVE,wandwOFFwstatus 

◼ GPIO 

– Providewupwtow9wI/Owinterfaces 

– Allw I/Ow interfacesw canw bew mappedw tow

externalwinterruptwvectors 

◼ Communication Peripherals 

– 1×I2C 

– 1×HSC 

– 1×UART 

◼ Analog Peripherals 

– 1×16-bitwC-ADCwforwcurrentwsampling 

– 1×16-bitwV-ADCwforwvoltagewsampling 

◼ Timer 

– 2×16-bitwtimerswTMR0/1wprovidewPWMw

output 

– 2× atchdogwtimers:wonewindependentw

 atchdogwIWDTwandwonew indo w

 atchdogwWWDT 

– 1×internalw ake-upwtimerwWUPT 

– 1×24-bitwdecrementingwsystemwtickw

timer 

◼ Algorithm 

– HashwalgorithmwSHA256 

◼ Chip Package 

– WLCSP12 

– DFN12 

– QFN16 
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2 Product Information 

Seewthewfollo ingwtablewforwBMP561wproductwfunctionswandwperipheralwconfiguration. 

Tablew1wFunctionswandwPeripheralswofwBMP561wSerieswChips 

Product BMP561 

Model Y8Y6 Y8D6 L8U6 

Package WLCSP12 DFN12 QFN16 

Corewandwmaximumwoperatingwfrequency Arm®wCortex®-M0+@4MHz 

Workingwvoltage 2.0V~5.5V 

MainwFlashw(KB) 64 

DatawFlashw(KB) 4 

SRAMw(KB) 8 

GPIOs 5 5 9 

Communicationw

interface 

I2C 1 

HSC 1 

UART 1 

Timer 

16-bitwadvancedwtimer 2 

Systemwtickwtimer 1 

Watchdog 2 

18-bitwWUPT 1 

16-bitwC-ADC 1 

16-bitwV-ADC 1 

Operatingwtemperature 

Ambientwtemperature:w−40°Cwtow85°C 

Junctionwtemperature:w−40°Cwtow105°C 
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3 Pin Configuration and Functions 

 Pin Distribution 

Figurew1wWLCSP12wTopwVie  
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Figurew2wDFN12wTopwVie  
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Figurew3wQFN16wTopwVie  
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 Pin Functions 

Tablew2wAbbreviationswforwPins 

Name Abbreviations  Definitions 

Pinwname 
Unlesswother isewspecifiedwinwthewbracketwbelo wthewpinwname,wthewpinw

functionswduringwandwafterwresetwarewthewsamewaswthewactualwpinwname 

Pinwtype 

P Po erwsupplywpin 

I Onlywinputwpin 

O Onlywoutputwpin 

AI Analogwinputwpin 

Pinwfunction 

Defaultw

multiplexingw

function 

Select/enablewthiswfunctionwdirectlywthroughwperipheralwregister 

Redefiningw

function 
SelectwthiswfunctionwthroughwAFIOwremappingwregister 

Tablew3wPinwFunctions 

NAME Multiplexing TYPE DESCRIPTION WLCSP12 DFN12 QFN16 

GPIO0 

INT0, 

TMR0OUT, 

TXD 

I/O SWDIO A1 10 11 

GPIO1 

INT1, 

TMR1OUT, 

RXD 

I/O SWCLK A2 11 10 

GPIO2w

(SCL) 
- I/O I2CwSerialwClock B3 2 3 

GPIO3w

(SDA) 
HSC I/O I2CwSerialwData A3 1 4 

GPIO4 
INT2, 

SYS_CLK 
I/O GPIO4 C3 12 2 

TS 
- 

AI 
Externalwtemperaturew

sensorwinput 
B1 9 14 

VSS - P Ground B2 6 9 

SRN 
- 

AI 
Analogwinputwpinwconnectedw

towinternalwC-ADC 
C1 8 13 

BAT_SNS - AI BatterywSense C2 4 7 

SRP 
- 

AI 
Analogwinputwpinwconnectedw

towinternalwC-ADC 
D1 7 12 

BAT - P Batterywmeasurementwinput D2 3 1 
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NAME Multiplexing TYPE DESCRIPTION WLCSP12 DFN12 QFN16 

CE 
- 

I 
Chipwenablewsignal,wvalidw

 ithwhighwlevel 
D3 5 8 

GPIO5 - I/O GPIO5 - - 6 

GPIO6 - I/O GPIO6 - - 5 

GPIO7 - I/O GPIO7 - - 16 

GPIO9 - I/O GPIO9 - - 15 
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4 Functional Description 

Thiswchapterwmainlywintroduceswthewsystemwarchitecture,winterrupts,won-chipw

memory,wclock,wpo erwsupply,wandwperipheralwfeatureswofwthewBMP561wproducts.w

ForwinformationwrelatedwtowthewArm®wCortex®-M0+wcore,wreferwtowthewArm®w

Cortex®-M0+wTechnicalwReferencewManual,w hichwcanwbewdo nloadedwfromwthew

Armwcompany'sw ebsite. 

 System Architecture 

4.1.1 System Block Diagram 

Figurew4wSystemwBlockwDiagram 
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4.1.2 Address Mapping 

Thewtotalwmemory-mappedwaddresswisw4GB,wandwthewallocatedwaddresseswincludew

thewcorew(includingwcorewperipherals),won-chipwFlashw(includingwmainwstoragew

area,wsystemwstoragewarea,wandwoptionwbytes),won-chipwSRAM,wandwbusw

peripheralsw(includingwAHBwandwAPBwperipherals). 
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Tablew4wAddresswMapping 

Area Start Address Name of Peripherals 

- 0x0000w0000 Reserved 

AHBwBus 0x0002w0000 ROM 

AHBwBus 0x0002w3000 Reserved 

AHBwBus 0x0800w0000 MainwFLASH 

AHBwBus 0x0801w0000 DatawFLASH 

AHBwBus 0x0801w1000 OptionwBytesw&wReserved 

- 0x0801w2000 Reserved 

AHBwBus 0x2000w0000 SRAM 

- 0x2000w2000 Reserved 

APBwBus 0x4000w0000 I2C 

APBwBus 0x4000w1000 HSC 

APBwBus 0x4000w2000 UART 

APBwBus 0x4000w3000 IWDT 

APBwBus 0x4000w4000 WWDT 

APBwBus 0x4000w5000 TMR0 

APBwBus 0x4000w6000 TMR1 

APBwBus 0x4000w7000 C-ADC 

APBwBus 0x4000w8000 V-ADC 

APBwBus 0x4000w9000 WUPT 

APBwBus 0x4000wA000 SHA256 

APBwBus 0x4000wB000 EINT 

APBwBus 0x4000wC000 Reserved 

APBwBus 0x4001w0000 FLASH 

APBwBus 0x4002w0000 SYSCTRL 

APBwBus 0x4003w0000 GPIO 

APBwBus 0x4004w0000 Reserved 

- 0x5000w0000 Reserved 

Cores 0xE000w0000 CorewPeripherals 

 Core 

ThewBMP561wfeatureswanwArm®wCortex®-M0+wcore,w hichwiswdevelopedwforwlo w

costwandwlo wpo erwconsumption,wprovidingwexcellentwcomputingwperformancew
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andwadvancedwsystemwinterruptwresponse,wandwincludingwcompatibilityw ithwallw

Armwtoolswandwsoft are. 

 Flash 

Thewchipwhaswembeddedw64KBwMainwFlash,w4KBwDatawFlash,wandw8KBwSRAM,w

enablingwstoragewofwinstructionswandwdata.wItwsupportsw32-bitwdatawreadwandw ritew

access,walongw ithwlo wpo erwmodeswandwsecuritywprotectionwfeatures. 

 Clock 

4.4.1 Clock Source 

T owdifferentwclockwsourceswarewusedwtowdrivewthewsystemwclock: 

⚫ HSICLK:w4MHzwinternalwRCwoscillator 

⚫ LSICLK:w65.536kHzwinternalwRCwoscillator 

4.4.2 Clock Tree 

Figurew5wClockwTree 
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Note:wGwstandswforwgate,w hichwiswusedwtowturnwthewclockwonwandwoff. 



 

w   .geehy.comw w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w w Pagew 11 

 Interrupt Controller 

4.5.1 Nested Vector Interrupt Controller (NVIC) 

ThewNVICwcanwhandlewupwtow23wmaskablewinterruptwchannelsw(excludingwthew16w

interruptwlineswofwthewArm®wCortex®-M0+)wandw4wprioritywlevels.wThewtightlywcoupledw

NVICwinterfacewcanwdirectlywpasswthewinterruptwvectorwentrywaddresswtowthewcore,w

achievingwlo -latencywinterruptwresponsewhandling.wInwaddition,witwprioritizeswhigh-

prioritywinterrupts,wautomaticallywsaveswthewprocessorwstate,wandwrestoreswitwuponw

interruptwreturnw ithoutwadditionalwinstructions.wThiswmodulewprovideswflexiblew

interruptwmanagementw ithwminimalwinterruptwlatency. 

4.5.2 External Interrupt Controller (EINT) 

ThewEINTwconsistswofw3winterruptwrequestwlevelwandwedgewdetectors,w hichwcanwbew

configuredwtowGPIOwports.wEachwinputwlinewcanwbewindependentlywconfiguredwforw

inputwtypew(levelworwedge)wandwcanwbewindependentlywenabled.wThewpendingw

registerwholdswthewinterruptwrequestwstatuswfromwthewinputwlines. 

 Reset 

Thewchipwhaswt owtypeswofwresetwmethods:wsystemwresetwandwpo erwreset. 

⚫ Systemwresetwresetswthewregisterwtowthewresetwstate.wAwsystemwresetw

occursw henwaw indo w atchdogwevent,windependentw atchdogwevent,w

soft arewreset,worwuploadwresetwhappens. 

⚫ Po erwresetwoccurswduringwpo er-on,wpo er-do n,wlo -voltagewreset,w

orw henwexitingwfromwHIBERNATEwstate. 

 Power Management 

Po erwsupplywiswthewfoundationwforwthewstablewoperationwofwawsystem,wandwthew

operatingwvoltagewofwthewchipwisw2.0Vwtow5.5V. 

Thewchipwsupportswthewfollo ingwoperatingwmodes:wNormal,wSleep,wDeepSleep,w

andwHibernate. 

Thewchipwsupportswthewfollo ingwlo -po erwstates:wWAIT,wSLEEP,wDPSLEEP,wandw

HIBERNATE.wThewnormalwstatewiswACTIVE,w hilewthewnon- orkingwstatewiswOFF. 
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Figurew6wOperatingwModes 

Normal

Sleep

DeepSleep

Hibernate

WAIT ACTIVE WAIT ACTIVE WAIT ACTIVE

SLEEP ACTIVE SLEEP ACTIVE SLEEP ACTIVE

DPSLEEP ACTIVE DPSLEEP ACTIVE DPSLEEP ACTIVE

HIBERNATE
 

Differentwoperatingwmodeswconsistwofwdifferentw orkingwstates:w w  

⚫ Normalwmode:wcomposedwofwWAITwandwACTIVEwstates.w w  

⚫ Sleepwmode:wcomposedwofwSLEEPwandwACTIVEwstates.w w  

⚫ DeepwSleepwmode:wcomposedwofwDPSLEEPwandwACTIVEwstates.w w  

⚫ Hibernatewmode:wal ayswinwHIBERNATEwstate.w w  

 GPIO 

Embeddedw ithw9wGPIOwpins.wPinwinputwcanwbewconfiguredwaswpull-up/pull-do n,w

floating,worwanalog,w hilewpinwoutputwcanwbewconfiguredwaswpull-up/pull-do n,w

push-pull,worwopen-drain.wMostwGPIOwpinswarewsharedw ithwmultiplexedw

peripherals.wAdditionally,wsomewpinswhavewredefinedwfunctions,wsuchwaswanalogw

input,wexternalwinterrupt,wandwinput/outputwforwchipwperipherals.wHo ever,wonlywonew

functionwcanwbewmappedwtowawpinwatwanywgivenwtime.wThewremappingwofw

multiplexingwfunctionswcanwbewachievedwthroughwcontrollingwthewoptionwbytes. 

 Timer 

Therewarewt owidenticalwtimers,wTMR0wandwTMR1,w hichwoperatewindependently.w

Thewcounterwmodulewfeatureswaw16-bitwprogrammablewprescalerwandwaw16-bitwupw

counter,w hilewalsowsupportingwonewPWMwoutput. 

 Watchdog 

Thew atchdogwiswdividedwintowindependentw atchdogw(IWDT)wandw indo w

 atchdogw(WWDT): 

⚫ Thewindependentw atchdogwhaswitswo nwclockwsourcewandwmonitorswthew

system'swoperationalwstatus.wItwiswsuitablewforwenvironmentswthatwrequirew

independencewbutwdownotwhavewhighwaccuracywdemands.wEvenwinwthew

eventwofwawmainwclockwfailure,wthewindependentw atchdogwremainsw

effectivewandwcanwbewusedwtow akewthewsystemwfromwSleepwmode. 

⚫ Thew indo w atchdogwiswsuitablewforwsituationswthatwrequirewprecisew

timing,wdetectingwsoft arewfailures,wandwabnormalwapplicationwbehavior.w

Thewclockwforwthew indo w atchdogwcomeswfromwPCLK,wandwthewcounterw
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clockwiswderivedwfromwthewCKwcounterwclockwthroughwprescaling.wIfwthew

 indo w atchdogwdoeswnotwreceivewawfeedwoperationw ithinwthewtimew

periodwsetwbywthewprogram,witw illwgeneratewawresetwsignal. 

 WUPT 

WhenwthewMCUwenterswawlo wpo erwstatew(WAIT/SLEEP/DPSLEEP),wthew ake-

upwcontrollerwprovideswanwinternalw ake-upwtimewreference.wThewclockwforwthiswtimew

referencewiswsuppliedwbywthewinternalwlo -speedwRCwoscillatorwclockw(LSICLK). 

 Communication Peripherals 

4.12.1 I2C 

TherewiswonewembeddedwI2Cwinterface,w hichwiswexternallywconnectedwviawthewdataw

pinw(SDA)wandwthewclockwpinw(SCL).wItwcanwenableworwdisablewinterrupts.wItw

operateswinwslavewmode,wsupportingw7-bitwaddressing,wandwallo swconnectionwtow

standardw(upwtow100wkHz)worwfastw(upwtow400wkHz)wI2Cwbuses.wI2Cwsupportswbothw

receivingwandwtransmittingwdata,wconvertingwserialwdatawintowparallelwdataw henw

receiving,wandwconvertingwparallelwdatawintowserialwdataw henwtransmitting. 

4.12.2 HSC 

HSCwiswawbidirectionalwcommunicationwinterfacewthatwuseswawsinglew ire,wopen-

drainwstructure.wThewHSCwpinwrequireswawpull-upwresistor.wThewHSCwinterfacewcanw

sendwawcommandwtowthewHSCwprotocolwslave,w hichwcanweitherwdirectlywinstructw

thewslavewtowreceivewthewnextw8-bit/16-bitwdataw( ritewcommand)worwreadwdatawfromw

awspecificwregisterwtowoutputw8-bit/16-bitwdatawontowthewHSCwcommunicationwlinew

(readwcommand). 

Inwawstringwofwdata,wthewfirstwtransmittedwdatawiswthewaddresswdata.wSimilarwtowotherw

protocols,wthewaddresswdatawconsistswofw7wbitswofwaddresswdatawpluswonewbitwforwthew

read/ ritewcommandwtowformwanw8-bitwdata.wThenw8-bit/16-bitwdataw(HSC8/HSC16)w

iswtransmitted. 

4.12.3 UART 

UARTwiswawserialwcommunicationwdevicewthatwcanwflexiblywperformwfull-duplexwandw

half-duplexwdatawexchangew ithwexternalwdevices.wItwfeatureswanwembeddedw

UARTwcommunicationwinterfacew ithwindependentwfull-duplexwtransmitwandw

receivewchannels,wawprogrammablewbaudwratewgenerator,wconfigurablewparityw

enablement,wandwSTOPwbits. 

 ADC 

BMP561wconsistswofwt owADCwcontrollers:wonewC-ADCwandwonewV-ADC. 
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4.13.1 C-ADC 

C-ADCwiswaw16-bitwΣ-Δwanalog-to-digitalwconverterwforwcurrentwsampling,w ithwthew

referencewvoltagewVrefwgeneratedwbywVDD.w  

ThewCADCENwsignalwcontrolswthewenablingwofwC-ADC.wAfterwthewRSTNwsignalwisw

released,wthewC-ADCwresetwiswcompleted,wandwitwstartswconversion.wThew

SP_DONEwsignalwindicateswthewendwofwthewconversion.wOncewthewconversionwisw

finished,wthewC-ADCwdatawregisterwiswupdated,wandwanwinterruptwiswgeneratedw(ifwC-

ADCwinterruptswarewenabled). 

C-ADCwconvertswthewsignalswatwthewSRP/SRNwinputwterminals,wandwthew

conversionwresultswarewplacedwinwthewC-ADCwregister. 

4.13.2 V-ADC 

V-ADCwiswaw16-bitwΣ-Δwanalog-to-digitalwconverterwforwvoltagewsampling.wThew

referencewvoltagewVrefwiswgeneratedwbywVDDwandwprovideswmultiplewADCwinputw

channelswselection. 

ThewVADCENwsignalwcontrolswthewenablingwofwV-ADC.wAfterwthewRSTNwsignalwisw

released,wthewV-ADCwresetwiswcompleted,wandwitwstartswconversion.wThew

SP_DONEwsignalwindicateswthewendwofwthewconversion.wOncewthewconversionwisw

completed,wthewV-ADCwdatawregisterwiswupdated,wandwanwinterruptwiswgeneratedw(ifw

V-ADCwinterruptswarewenabled). 

V-ADCwprovideswanwautomaticwconversionwfeature,wallo ingwcertainwchannelswtow

s itchwautomatically,wcompletingwthewrequiredwdelay,wandwgeneratingwanwinterruptw

onlywafterwallwdatawtestingwiswcompleted. 

 SHA256 

ThewSHA256walgorithmwiswawclassicwhashwalgorithmwthatwcanwconvertwdatawofw

arbitrarywlengthwintowfixed-lengthwdata.wThewSHA256walgorithmwhaswstrongw

collisionwresistancewandwiswirreversible.wItwcanwbewappliedwinwareaswsuchwaswdataw

signing,wdatawconsistency,wprivacywprotection,wandwuserwpass ordwprotection. 
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5 Electrical Characteristics 

 Test Conditions 

5.1.1 Maximum and Minimum Values 

Unlesswother isewspecified,wallwproductswarewtestedwonwthewproductionwlinewatw

TA=25°C.wThewmaximumwandwminimumwvalueswsupportwthewspecifiedw orst-casew

environmentalwtemperature,wsupplywvoltage,wandwclockwfrequency. 

Noteswbelo weachwtablewindicatewthatwthewdatawiswobtainedwthroughw

comprehensivewevaluation,wdesignwsimulation,worwprocesswcharacteristicswandw

haswnotwbeenwtestedwonwthewproductionwline.wBasedwonwcomprehensivew

evaluation,wthewmaximumwandwminimumwvalueswarewobtainedwbywsamplewtesting,w

takingwthewaveragewandwaddingworwsubtractingwthreewtimeswthewstandardwdeviationw

(average±3Σ). 

5.1.2 Typical Values 

Unlesswother isewspecified,wthewtypicalwdatawiswmeasuredwatwTA=25°Cwandw

VBAT=3.6V,wandwthesewdatawarewprovidedwforwdesignwguidancewonly. 

5.1.3 Power Supply 

Figurew7wPo erwSupply 

PACK- PACK+

SDA/HSC SCL INT PULS

SRN SRP

TS

VSS

BAT CEBAT_SNS

Protector IC

- +
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 Absolute Maximum Ratings 

Tablew5wGeneralwOperatingwConditions[1] 

Symbol Parameter 
Minimum 

value 

Maximum 

value 
Unit 

VBAT Batterywinputwvoltage –0.3 6 

V 

VCE,wVGPIOx Input/Outputwpinwvoltage –0.3 6 

VSRP,wVSRN,wVBAT_SNS 

VSRPwandwVSRNwarewthewpositivewandw

negativewinputwvoltageswofwthewC-ADC. 

VBAT_SNSwiswthewsamplingwpointwofwVBAT,w

sentwtowV-ADC 

–0.3 VBAT+0.3 

VTS Temperaturewsensorwvoltage –0.3 2.1 

VSCL,wVSDA Communicationwpinwvoltage –0.3 6 

TA Ambientwtemperature –40 85 

°C TJ Junctionwtemperature –40 125 

Tstg Storagewtemperature –65 150 

Note:w[1]wUnlesswother isewspecified,wthewdatawiswobtainedwunderwoperationw ithinwthewnormalwtemperaturew

range.wStresseswlistedwabovewthewabsolutewmaximumwratingswmaywcausewpermanentwdamagewtowthew

device.wThesewarewstresswvaluewlimitswandwdownotwimplywthatwthewdevicew illwoperatewnormallywunderwthesew

orwanywotherwconditionswbeyondwthewrecommendedwoperatingwconditions.wProlongedwexposurewtowabsolutew

maximumwratedwconditionswmaywaffectwthewreliabilitywofwthewdevice. 

 ESD 

Tablew6wESDwAbsolutewMaximumwRatings[1] 

Symbol Parameter Condition Maximum value Unit 

VESD(HBM) 
Electrostaticwdischargewvoltagew

(HumanwBodywModel) 

TA=24°C,wcompliantw ithw

ANSI/ESDA/JEDECw

JS-001-2023 

4000 

V 

VESD(CDM) 
Electrostaticwdischargewvoltagew

(ChargedwDevicewModel) 

TA=24°C,wcompliantw ithw

ANSI/ESDA/JEDECw

JS-002-2022 

2000 

Note:w[1]wTestedwbywawthird-partywtestingwagency,wnotwtestedwinwproduction. 

 Latch-up 

Tablew7wLatch-up[1] 

Symbol Parameter Condition Type 

LU Latch-up TA=125°C,wcompliantw ithwJESD78F.02-2023 Class Ⅱw A 
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Note:w[1]wTestedwbywawthird-partywtestingwagency,wnotwtestedwduringwproduction. 

 Recommended Operating Conditions 

Tablew8wRecommendedwOperatingwConditions[1] 

Note:w[1]wUnlesswother isewspecified,wdatawiswrecordedwunderwconditionswofwTAw=w–40°Cwtow85°C. 

 Thermal Information 

Tablew9wThermalwInformation[1][2] 

Symbol Parameter Value Unit 

RθJA Junctionwtowambientwthermalwresistance 120.5 

°Cw/W 

RθJC(top) Junctionwtowcasew(top)wthermalwresistance 0.25 

RθJB Junctionwtowboardwthermalwresistance 43 

ψJT Junctionwtowtopwcharacterizationwparameter 3.25 

ψJB Junctionwtowboardwcharacterizationwparameter 42.25 

RθJC(bot) Junctionwtowcasew(bottom)wthermalwresistance - 

Note: 

[1]wUnlesswother isewspecified,wdatawiswobtainedwunderwnormalwtemperaturewconditions. 

[2]wForwmorewinformationwonwtraditionalwandwne wthermalwinformation,wseewthewSemiconductorwandwICw

PackagewThermalwMetricswApplicationwReportw(SPRA953). 

 Supply Current 

Tablew10wSupplywCurrent[1] 

Symbol Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

IACTIVE Standardwoperatingwconditions - 60 - 

µA 
ISLEEP Sensorwresistorwcurrentwbelo wSLEEPwthreshold - 18 - 

IDPSLEEP Sensorwresistorwcurrentwbelo wDPSLEEPwthreshold - 8 - 

IOFF CE=VIL - 0.5 - 

Symbol Parameter 
Minimum 

value 

Typical 

value 

Maximum 

value 
 Unit 

VBAT Batterywinputwvoltage 2.0 - 5.5 V 

CBAT ExternalwcapacitorwfromwBATwtowVSS 1 - - µF 

VTS Temperaturewsensorwvoltage 0 - 1.5 

V VGPIOx,wVCE Input/Outputwpinwvoltage 0 - VBAT 

VSCL,wVSDA Communicationwpinwvoltage 0 - VBAT 
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Note:w[1]wUnlesswother isewspecified,wdatawiswrecordedwunderwconditionswofwTAw=w–40°Cwtow85°C. 

 Internal 1.5V LDO 

Tablew11wInternalw1.5VwLDO[1] 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VREG18 LDOwoutputwvoltage - 1.35 1.5 1.65 
V 

VPORhy PORwhysteresis - - 0.05 - 

Note:w[1]wUnlesswother isewspecified,wdatawiswrecordedwunderwconditionswofwTAw=w–40°Cwtow85°C. 

 I/O Information（CE, GPIOx） 

Tablew12wI/OwInformation（CE,wGPIOx） 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VIH High-levelwinputwvoltage VLDO=1.5V 0.7wVBAT - - 

V 
VIL Lo -levelwinputwvoltage VLDO=1.5V - - 0.3wVBAT 

VOL GPIOxwlo -levelwoutputwvoltage 
VLDO=1.5V,w

IOL=1mA 
- - 0.4 

 Internal Oscillator Specifications 

Tablew13wInternalwOscillatorwSpecifications[1] 

Note:w[1]wUnlesswother isewspecified,wdatawiswrecordedwunderwconditionswofwTAw=w–40°Cwtow85°C. 

Clock Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

HSICLK 

fHSICLK 
Operatingw

frequency 
- - 4 - MHz 

fHSICLK_DRIFT 
Frequencyw

drift 

TA=−20°C~65°C −1.8 - 4.5 
% 

TA=−40°C~85°C −7.25 - 7.25 

tHSICLK_START 
Start-upw

Time 

TA=−40°C~85°C,wthew

oscillatorwfrequencyw

remainsw+/−3%wofwthew

nominalwfrequencyworw

triggerswawpo er-onwreset. 

- - 4 ms 

LSICLK 

fLSICLK 
Operatingw

frequency 
- - 65.536 - kHz 

fLSICLK_DRIFT 
Frequencyw

drift 

TA=−20°C~65°C −2.7 - 1 
% 

TA=−40°C~85°C −8.65 - 6.1 
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 Voltage Reference1（REF1） 

Tablew14wVoltagewReference1[1] 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VREF1 
Internalwreferencew

voltage[2] 
- 0.486 0.501 0.519 V 

VREF1_DRIFT 
Internalwreferencew

voltagewdrift 
TA=–40°Cwtow85°C −80 - 80 PPM/C 

Note: 

[1]wUnlesswother isewspecified,wdatawiswrecordedwunderwconditionswofwTAw=w–40°Cwtow85°C. 

[2]wUsedwforwlo wdropoutwlinearwregulatorsw(LDO)wandwotherwIPwmodules. 

 Voltage Reference2（REF2） 

Tablew15wVoltagewReference2[1] 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VREF2 Internalwreferencewvoltage[2] - 1.2 1.21 1.22 V 

VREF2_DRIFT Internalwreferencewvoltagewdrift TA=–40°Cwtow85°C −20 - 20 PPM/°C 

Note: 

[1]wUnlesswother isewspecified,wdatawiswrecordedwunderwconditionswofwTAw=w–40°Cwtow85°C. 

[2]wItwiswusedwforwC-ADCwandwV-ADC. 

 Flash Memory 

Tablew16wFlashwMemory[1] 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

- Datawretention - 20 100 - Years 

- 
Flashwprogrammingw

 ritewcycle 

DatawFlash - 100000 - 
Cycles 

InstructionwFlash - 100000 - 

tROWPROG Ro wprogrammingwtime - - - 150 µs 

tMASSERASE Blockwerasewtime TA=–40°Cwtow85°C - - 40 
ms 

tSECTORERASE Sectorwerasewtime TA=–40°Cwtow85°C - - 3 

IFLASHREAD Flashwreadwcurrent TA=–40°Cwtow85°C - 0.2 0.4 

mA IFLASHWRTIE Flashw ritewcurrent TA=–40°Cwtow85°C - - 2 

IFLASHERASE Flashwerasewcurrent TA=–40°Cwtow85°C - - 1.5 
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Note:w[1]wUnlesswother isewspecified,wdatawiswrecordedwunderwconditionswofwTAw=w–40°Cwtow85°C. 

 Internal Temperature Sensor 

Tablew17 InternalwTemperaturewSensor[1] 

Note:w[1]wUnlesswother isewspecified,wdatawiswrecordedwunderwconditionswofwTAw=w–40°Cwtow85°C. 

 NTC Thermistor Measurement 

Tablew18wNTCwThermistorwMeasurement[1] 

Note:w[1]wUnlesswother isewspecified,wdatawiswrecordedwunderwconditionswofwTAw=w–40°Cwtow85°C. 

 C-ADC 

Tablew19wC-ADC[1] 

Symbol Parameter Condition 
Minimum 

value 
 

Typical 

value 
 
Maximum 

value 
Unit 

VC-ADC_IN 
Inputwvoltagew

range 
- –0.1  -  0.1 V 

tC-ADC_CONV Conversionwtime Singlewconversion - 1000 - ms 

Vreso 
Quantizationw

accuracy 
1wLSB - 3.6 - µV 

INL 
Integralw

nonlinearity 

16wbits,woptimalwinputwvoltagew

range 
–20.5  3.1  20.5 

LSB 
DNL 

Differentialw

nonlinearity 
16wbits,wnowmissingwcodes - 1.4 - 

Voffset Offsetwerror 16wbits,wpostwcalibration –2.42  1.4  2.42 

Voffset_drift Offsetwerrorwdrift 
15wbitsw+w(MSB)w1wbitwsign,w

postwcalibration 
-  0.029  - LSB/°C 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VTEMP 

Internalw

temperaturew

sensorwvoltagew

drift 

VTEMPP 1.84 1.97 2 

mV/°C VTEMPP–VTEMPNw  

（Guaranteedwbywdesign) 
0.17 0.18 0.19 

Symbol Parameter 
Minimum 

value 
 

Typical 

value 
 

Maximum 

value 
Unit 

RNTRC(PU) Internalwpull-upwresistor 12  15  18 kΩ 

RNTC(DRIFT) 
Resistancewdriftw ithw

temperaturewchanges 
–250  –120  0 PPM/°C 
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Symbol Parameter Condition 
Minimum 

value 
 

Typical 

value 
 
Maximum 

value 
Unit 

Eg Gainwerror 
15wbitsw+w(MSB)w1wbitwsign,w

coveringwinputwvoltagewrange 
–274  84  274 LSB 

Eg_drift Gainwerrorwdrift 
15wbitsw+w(MSB)w1wbitwsign,w

coveringwinputwvoltagewrangew w  
-  3.32  - LSB/°C 

Rin 
Effectivewinputw

resistance 
- 7  -  - MΩ 

Note:w[1]wUnlesswother isewspecified,wdatawiswrecordedwunderwconditionswofwTAw=w–40°Cwtow85°C. 

 V-ADC 

Tablew20wV-ADC[1] 

Symbol Parameter Condition 
Minimum 

value 
 

Typical 

value 

Maximum 

value 
Unit 

VV-ADC_TS_GPIO 
Inputwvoltagew

range 
VFS=VREF2 –0.2  -  1.2 

V 

VBAT_MODE 
Batterywinputw

voltage 
- –0.2  -  5.4 

INL 
Integralw

nonlinearity 

16wbits,woptimalwfit,w–0.1Vw

tow0.8xVREF2 
–7.5  3.4  7.5 

LSB DNL 
Differentialw

nonlinearity 
16wbits,wnowmissingwcodes - 1.38 - 

Voffset Offsetwerror 
16wbits,wpostwcalibration[2]，

VFS=VREF2 
–3.9 1.02 3.9 

Voffset_drift Offsetwerrorwdrift 
16wbits,wpostwcalibration[2]，

VFS=VREF2 
   0.047 LSB/°C 

Eg Gainwerror 16wbits,w–0.1Vwtow0.8xVFS –3 48  368 LSB 

Eg_drift Gainwerrorwdrift 16wbits,w–0.1Vwtow0.8xVFS - -  3.5 LSB/°C 

Rin 
Effectivewinputw

resistance 
- 8 - - MΩ 

tV-ADC_CONV 
Conversionw

time 

OSR=128 - 15.4 - 

ms OSR=256 - 31  - 

OSR=512 - 61.4  - 

ENOB 
Effectivew

numberwofwbits 
- 14 16  - bits 

Note: 

[1]wUnlesswother isewspecified,wdatawiswrecordedwunderwconditionswofwTAw=w–40°Cwtow85°C. 

[2]wFactorywcalibration. 
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 I2C I/O 

Tablew21wI2CwI/O[1] 

Note:w[1]wUnlesswother isewspecified,wdatawiswrecordedwunderwconditionswofwTAw=w–40°Cwtow85°C. 

 I2C Timing (100kHz) 

Tablew22wI2CwTimingw(100kHz) 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

VIH High-levelwinputwvoltage SCL,wSDA,wVLDO=1.5V 1.39 - - 

V VIL Lo -levelwinputwvoltage VLDO=1.5V - - 0.41 

VOL Lo -levelwoutputwvoltage IOL=1wmA,wVLDO=1.5V - - 0.36 

CI Inputwcapacitance - - - 10 pF 

Ilkg Inputwleakagewcurrent - - 1 - µA 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

fSCL Clockwoperatingwfrequency 
SCLwdutywcyclewisw

50% 
- 

- 
100 kHz 

tHD:STA STARTwconditionwholdwtime - 4.0 - - 

µs 
tLOW Lo wperiodwofwthewSCLwclock - 4.7 - - 

tHIGH HighwperiodwofwthewSCLwclock - 4.0 - - 

tSU:STA RepeatedwSTARTwsetup - 4.7 - - 

tHD:DAT Datawholdwtimew(SDAwinput) - 0 - - 

ns 
tSU:DAT Datawsetupwtimew(SDAwinput) - 250 - - 

tr Clockwrisewtime 10%~90% - - 1000 

tf Clockwfallwtime 90%~10% - - 300 

tSU:STO STOPwconditionwsetupwtime - 4.0 - - 

µs 
tBUF 

Buswfreewtimewbet eenwSTOPw

andwSTART 
- 4.7 

- - 
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 I2C Timing (400kHz) 

Tablew23wI2CwTimingw(400kHz) 

 HSC Timing 

Tablew24wHSCwTiming 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

tB Breakwtime - 190 - - 

µs 

tBR Breakwrecoverywtime - 40 - - 

tHW1 Hostw ritew1wtime HostwdriveswHSC 0.5 - 50 

tHW0 Hostw ritew0wtime HostwdriveswHSC 86 - 145 

tCYCH 
Hostwtowdevicewcyclew

time 
HostwdriveswHSC 190 - - 

tCYCD 
Devicewtowhostwcyclew

time 
DeviceswdriveswHSC 190 205 250 

tDW1 Devicew ritew1wtime DeviceswdriveswHSC 32 - 50 

tDW0 Devicew ritew0wtime DeviceswdriveswHSC 80 - 145 

Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

fSCL Clockwoperatingwfrequency 
SCLwdutywcyclewisw

50% 
- - 400 kHz 

tHD:STA STARTwconditionwholdwtime - 0.6 - - 

µs 
tLOW Lo wperiodwofwthewSCLwclock - 1.3 - - 

tHIGH HighwperiodwofwthewSCLwclock - 600 - - 

ns 

tSU:STA RepeatedwSTARTwsetup - 600 - - 

tHD:DAT Datawholdwtimew(SDAwinput) - 0 - - 

tSU:DAT Datawsetupwtimew(SDAwinput) - 250 - - 

tr Clockwrisewtime 10%~90% - - 300 

tf Clockwfallwtime 90%~10% - - 300 

tSU:STO STOPwconditionwsetupwtime - 0.6 - - 

µs 
tBUF 

Buswfreewtimewbet eenwSTOPw

andwSTART 

- 
1.3 

- - 
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Symbol Parameter Condition 
Minimum 

value 

Typical 

value 

Maximum 

value 
Unit 

tRSPS 
Devicewresponsew

time 

HostwdriveswHSCw

afterwdevicewdrivesw

HSC 

190 - 950 

tTRND 
Hostwturnaroundw

time 
- 250 - - 

tRISE 
HSCwpinwrisewtimew

fromwlo wtowhigh 
- - - 1.8 

tRST HSCwreset 
HostwdriveswHSCw

beforewdevicewreset 
2.2 - - s 
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6 Package Information 

 WLCSP12 Package Information 

Figurew8wWLCSP12wPackagewDiagram 

 

 Thewfigurewiswnotwdra nwtowscale. 

 AllwpinswshouldwbewsolderedwtowthewPCB. 

Figurew9wWLCSP12wPackagewIdentification 
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 DFN12 Package Information 

Figurew10wDFN12wPackagewDiagram 

 

 Thewfigurewiswnotwdra nwtowscale. 

 AllwpinswshouldwbewsolderedwtowthewPCB. 

Figurew11wDFN12wPackagewIdentification 
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 QFN16 Package Information 

Figurew12wQFN16wPackagewDiagram 

 

 Thewfigurewiswnotwdra nwtowscale. 

 AllwpinswshouldwbewsolderedwtowthewPCB. 

Figurew13wQFN16wPackagewIdentification 
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7 Packaging Information 

Figurew14wReelwPackagingwSpecificationwDra ing 
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Allwphotoswarewforwreferencewonly,wandwthewappearancewiswsubjectwtowthewproduct. 

Tablew25wReelwPackagingwParameterwSpecificationwTable 

Device 
Package 

Type 
Pins SPQ 

Reel Diameter 

（inch） 

A0 

（mm） 

B0 

（mm） 

P1 

（mm） 

K0 

（mm） 

W 

（mm） 

Pin1 

Quadrant 

BMP561 WLCSP 12 3000 7 1.75 2.15 4 0.55 8 Q1 

BMP561 DFN 12 6000 13 2.70 4.20 8.00 1.10 12.00 Q3 

BMP561 QFN 16 5000 13 3.25 3.25 8.00 1.10 12.00 Q1 
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8 Ordering Information 

Figurew15wProductwInformationwNamingwRules 

Example:

Device Family

Battery Management

BMP

Product Type

Single-cell Gauge

Pin numbers

Y=12 pins
L=16 pins

Y

Flash Capacity

8

Package Type

Y 6

Temperature

-40  to 85 

Option Type

XXX=Code of the programmed device

R=Tape and reel

XXX

Y=WLCSP
U=QFN
D=DFN

561

64KB

 

Tablew26wOrderingwInformationwTable 

Order Code 
Main FLASH 

(KB) 

Data FLASH 

(KB) 

SRAM 

(KB) 
Package SPQ Temperature Range 

BMP561Y8Y6 64 4 8 WLCSP12 3000 −40°Cw~85°C 

BMP561Y8D6 64 4 8 DFN12 6000 −40°Cw~85°C 

BMP561L8U6 64 4 8 QFN16 5000 −40°Cw~85°C 

Note:wSPQ=SmallestwPackagingwQuantity. 
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9 Commonly Used Function Module Denomination 

Tablew27wCommonlywUsedwFunctionwModulewDenomination 

Full name Abbreviation 

Resetwmanagementwunit RMU 

Clockwmanagementwunit CMU 

ExternalwInterrupt EINT 

General-purposewIO GPIO 

Wake-upwcontroller WUPT 

Highwsingle- irewcommunication HSC 

Independentw atchdogwtimer IWDT 

Windo w atchdogwtimer WWDT 

Timer TMR 

Po erwmanagementwunit PMU 

Analog-to-digitalwconverter ADC 

I2CwInterface I2C 

Universalwasynchronouswtransmitterwreceiver UART 

Flashwinterfacewcontrollerwunit FMC 

Hashwalgorithm SHA 
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10 Revision History 

Tablew28wDocumentwRevisionwHistory 

Date Version Revision History 

Februaryw2025 1.0 New 
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Statement 

 

This document is formulated and published by Geehy Semiconductor Co., Ltd. 

(hereinafter referred to as “Geehy”). The contents in this document are protected by 

laws and regulations of trademark, copyright and software copyright. Geehy reserves the 

right to make corrections and modifications to this document at any time. Read this 

document carefully before using Geehy products. Once you use the Geehy product, it 

means that you (hereinafter referred to as the “users”) have known and accepted all the 

contents of this document. Users shall use the Geehy product in accordance with 

relevant laws and regulations and the requirements of this document. 

1. Ownership 

This document can only be used in connection with the corresponding chip 

products or software products provided by Geehy. Without the prior permission of 

Geehy, no unit or individual may copy, transcribe, modify, edit or disseminate all or part 

of the contents of this document for any reason or in any form. 

The “极海” or “Geehy” words or graphics with “®” or “TM” in this document are 

trademarks of Geehy. Other product or service names displayed on Geehy products are 

the property of their respective owners. 

2. No Intellectual Property License 

Geehy owns all rights, ownership and intellectual property rights involved in this 

document. 

Geehy shall not be deemed to grant the license or right of any intellectual property 

to users explicitly or implicitly due to the sale or distribution of Geehy products or this 

document. 

If any third party’s products, services or intellectual property are involved in this 

document, it shall not be deemed that Geehy authorizes users to use the aforesaid third 

party’s products, services or intellectual property. Any information regarding the 

application of the product, Geehy hereby disclaims any and all warranties and liabilities 

of any kind, including without limitation warranties of non-infringement of intellectual 

property rights of any third party, unless otherwise agreed in sales order or sales 
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contract. 

3. Version Update 

Users can obtain the latest document of the corresponding models when ordering 

Geehy products.  

If the contents in this document are inconsistent with Geehy products, the 

agreement in the sales order or the sales contract shall prevail. 

4. Information Reliability 

The relevant data in this document are obtained from batch test by Geehy 

Laboratory or cooperative third-party testing organization. However, clerical errors in 

correction or errors caused by differences in testing environment may occur inevitably. 

Therefore, users should understand that Geehy does not bear any responsibility for such 

errors that may occur in this document. The relevant data in this document are only used 

to guide users as performance parameter reference and do not constitute Geehy’s 

guarantee for any product performance. 

Users shall select appropriate Geehy products according to their own needs, and 

effectively verify and test the applicability of Geehy products to confirm that Geehy 

products meet their own needs, corresponding standards, safety or other reliability 

requirements. If losses are caused to users due to user’s failure to fully verify and test 

Geehy products, Geehy will not bear any responsibility. 

5. Legality 

   USERS SHALL ABIDE BY ALL APPLICABLE LOCAL LAWS AND 

REGULATIONS WHEN USING THIS DOCUMENT AND THE MATCHING GEEHY 

PRODUCTS. USERS SHALL UNDERSTAND THAT THE PRODUCTS MAY BE 

RESTRICTED BY THE EXPORT, RE-EXPORT OR OTHER LAWS OF THE 

COUNTRIES OF THE PRODUCTS SUPPLIERS, GEEHY, GEEHY DISTRIBUTORS 

AND USERS. USERS (ON BEHALF OR ITSELF, SUBSIDIARIES AND 

AFFILIATED ENTERPRISES) SHALL AGREE AND PROMISE TO ABIDE BY ALL 

APPLICABLE LAWS AND REGULATIONS ON THE EXPORT AND RE-EXPORT 

OF GEEHY PRODUCTS AND/OR TECHNOLOGIES AND DIRECT PRODUCTS. 

6. Disclaimer of Warranty 
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THIS DOCUMENT IS PROVIDED BY GEEHY "AS IS" AND THERE IS NO 

WARRANTY OF ANY KIND, EITHER EXPRESSED OR IMPLIED, INCLUDING, 

BUT NOT LIMITED TO, THE WARRANTIES OF MERCHANTABILITY AND 

FITNESS FOR A PARTICULAR PURPOSE, TO THE EXTENT PERMITTED BY 

APPLICABLE LAW.  

GEEHY'S PRODUCTS ARE NOT DESIGNED, AUTHORIZED, OR 

WARRANTED FOR USE AS CRITICAL COMPONENTS IN MILITARY, LIFE-

SUPPORT, POLLUTION CONTROL, OR HAZARDOUS SUBSTANCES 

MANAGEMENT SYSTEMS, NOR WHERE FAILURE COULD RESULT IN 

INJURY, DEATH, PROPERTY OR ENVIRONMENTAL DAMAGE. 

IF THE PRODUCT IS NOT LABELED AS "AUTOMOTIVE GRADE," IT 

SHOULD NOT BE CONSIDERED SUITABLE FOR AUTOMOTIVE 

APPLICATIONS. GEEHY ASSUMES NO LIABILITY FOR THE USE BEYOND ITS 

SPECIFICATIONS OR GUIDELINES. 

THE USER SHOULD ENSURE THAT THE APPLICATION OF THE 

PRODUCTS COMPLIES WITH ALL RELEVANT STANDARDS, INCLUDING BUT 

NOT LIMITED TO SAFETY, INFORMATION SECURITY, AND 

ENVIRONMENTAL REQUIREMENTS. THE USER ASSUMES FULL 

RESPONSIBILITY FOR THE SELECTION AND USE OF GEEHY PRODUCTS. 

GEEHY WILL BEAR NO RESPONSIBILITY FOR ANY DISPUTES ARISING 

FROM THE SUBSEQUENT DESIGN OR USE BY USERS. 

7. Limitation of Liability 

IN NO EVENT, UNLESS REQUIRED BY APPLICABLE LAW OR AGREED TO 

IN WRITING WILL GEEHY OR ANY OTHER PARTY WHO PROVIDES THE 

DOCUMENT AND PRODUCTS "AS IS", BE LIABLE FOR DAMAGES, 

INCLUDING ANY GENERAL, SPECIAL, DIRECT, INCIDENTAL OR 

CONSEQUENTIAL DAMAGES ARISING OUT OF THE USE OR INABILITY TO 

USE THE DOCUMENT AND PRODUCTS (INCLUDING BUT NOT LIMITED TO 

LOSSES OF DATA OR DATA BEING RENDERED INACCURATE OR LOSSES 

SUSTAINED BY USERS OR THIRD PARTIES). THIS COVERS POTENTIAL 

DAMAGES TO PERSONAL SAFETY, PROPERTY, OR THE ENVIRONMENT, FOR 

WHICH GEEHY WILL NOT BE RESPONSIBLE. 
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8. Scope of Applicationw  

The information in this document replaces the information provided in all previous 

versions of the document.w  

© 2025 Geehy Semiconductor Co., Ltd. - All Rights Reserved 
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