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High Efficiency PMIC with Dynamic Voltage Management

4 Synchronous Step-Down Converters

Buck_1 for VDD_DDR: 1.2V/1.5A

Buck_2 for VDD_LOG: 1.0V/2.8A

Buck_3 for VDD_ARM: 1.0V/2.8A

Buck_4 for VCC_IO: 3.3V/1.5A

5 Low-Noise Linear Regulators

LDO1 for VDD_10: 1.0V/150mA

LDO2 for VDD_12: 1.2V/150mA

LDO3 for VCC18_CIF: 1.8V/350mA

LDO4 for VCCA_33: 3.3V/350mA

LDO5 for VCC_TP: 3.3V/350mA

3 Low Input Linear Regulators

LDO6 for VCCIO_WL: 3.3V/150mA

LDO7 for VCC_18: 1.8V/350mA

LDO8 for VCC28_CIF: 2.8V/350mA

1 Low Quiescent Linear Regulator

LDO9 for RTC: 1.8V/50mA

2.7V to 5.3V Input Range

I2C Interface

BUCK2, BUCK3, and BUCK4 Default Voltage
with I/O Select

Build-In Fault Interrupt Controller

Power Sequencing and Reset Controller

Power ON/OFF

Power ON Reset

Soft/Hard Ware Reset

Watchdog Supervision

Multiple Sleep Modes

Space-Saving VQFN6x6-48L Package

RoHS Compliant and Halogen Free

Tablet

Phone

MID

PND

General Description

Applications

Features

Pin Configuration

The uP6636Q includes 4 synchronous-rectified buck
converters and 9 linear regulators. With internal low
RDS(ON) switches, the buck converter is capable of
delivering 1.5A or 2.8A output current over a wide input
voltage range from 2.7V to 5.3V. Fixed 2.25MHz PWM
operation allows possible smallest output ripple and
external component size. Dynamic Voltage Scaling (DVS)
is supported either by dedicated control pins, or through
I2C interface to optimize the system performance for the
processor. Other features include internal soft-start, over-
temperature, and over-current protections.

The power sequence and reset controller provides power-
on reset, software initiated reset, and power cycle reset
for the processor. It also features the watchdog supervisory
function. Multiple sleep modes with autonomous sleep and
wake-up sequence control are supported.

The uP6636Q is available in a space-saving, VQFN6x6-
48L package.

rebmuNredrO epyTegakcaP gnikraMpoT

KGQQ6366Pu L84-6x6NFQV Q6366Pu

Ordering Information

Note:
(1) Please check the sample/production availability with uPI
representatives.
(2) uPI products are compatible with the current IPC/JEDEC J-STD-
020 requirement. They are halogen-free, RoHS compliant and 100%
matte tin (Sn) plating that are suitable for use in SnPb or Pb-free
soldering processes.
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Typical Application Circuit

VCC_DDR
1.2V/1.5A

VBATT

33uF
1uH

1uH1uH

4.7uF

VBATT

10uF

VBATT

VDD_10
1.0V/150mA

/RSTO

SCL

SDA

VCC_IO

2.2uH

VBATT

10uF

VCC_IO

VSET3=Hi, BUCK3=0x31
VSET3=Low, BUCK3=0x30

0.1uF

/IRO

44uF44uF

33uF

LX4

IN4

BUCK4

/RSTO

LX1

IN1

FB1

PGND14

LX2

IN2

BUCK2

PGND2

LDO1

SCL

SDA

PWM1

PWM2

PWM3

LX3

IN3

BUCK3

PGND3

IN5

VSET4

VSET2 VSET3

LDO2

LDO3

LDO4

IN6

LDO5

REF

AGND

LDO6

IN7

LDO7

LDO8

/IRO

/PWRSTAT

LDO9

PWM4

PWREN3

PWRHLD

/PWRON

EP

/PWRSTAT

PWRHLD

PWREN3

50Kohm

Reset
Button

Power
Button

VBATT

VBATT

4.7uF

2.2uF

2.2uF *

RTC_18
1.8V/10mA

0.47uF

VCC_IO

VSET4=Hi, BUCK4=0x41
VSET4=Low, BUCK4=0x40

VSET2=Hi, BUCK2=0x21
VSET2=Low, BUCK2=0x20

VDD_ARM
1.0V/2.8A

VCC_IO
3.3V/1.5A

VDD_LOG
1.0V/2.8A

VDD_12
1.2V/150mA

VCC18_CIF
1.8V/350mA

VCCA_33
3.3V/350mA

VCC_TP
3.3V/350mA

VCCIO_WL
3.3V/150mA

VCC_18
1.8V/350mA

VCC28_CIF
2.8V/350mA

0

NC

NC

4.7uF

2.2uF

2.2uF

2.2uF

4.7uF

2.2uF

2.2uF

2.2uF

4.7uF

* When power is used in sensor such as camera, in order to

obtain a better PSRR and output noise, it is recommended

output capacitor 22uF.



uP
I C

on
fid

en
tia

l

uP6636Q

3uP6636Q-DS-P0100, July 2014
www.upi-semi.com

Functional Pin Description

.oN emaNniP noitcnuFniP

2,1 3XL .rotcudnituptuoehtotnipsihttcennoC.3KCUBroftuptuOsehctiwS

3 3DNGP
.3KCUBrofdnuorGrewoP sihtot3KCUBrofDNGroticapactuptuodnatupniehttcennoC

.yltceridnip

4 6ODL
.egatloVtuptuO6ODL tuptuoFu2.2muminimA.ecivedehtfotuptuorewop6ODLsinipsihT

.deriuqersiroticapac

5 7ODL
.egatloVtuptuO7ODL tuptuoFu2.2muminimA.ecivedehtfotuptuorewop7ODLsinipsihT

.deriuqersiroticapac

6 7NI
.8ODLdna,7ODL,6ODLroftupnIylppuS deriuqersiroticapaccimarecFu7.4muminimA

.egatlovylppusehtgnissapybyllacolrof

7 8ODL
.egatloVtuptuO8ODL tuptuoFu2.2muminimA.ecivedehtfotuptuorewop8ODLsinipsihT

.deriuqersiroticapac

8 2TESV
.2KCUBrofnoitceleSegatloVtuptuO egatlovtuptuotluafed2KCUBehtstcelesnacnipsihT

.)12x0ro02x0(

9 TATSRWP/
.tuptuOsutatSnottuB-rewoPniarD-nepOwoL-evitcA revenehwwolevitcasiTATSRWP/

.esiwrehtoZ-hgihsidna,dehsupsiNORWP/eht

01 2DNGP
.2KCUBrofdnuorGrewoP sihtot2KCUBrofDNGroticapactuptuodnatupniehttcennoC

.yltceridnip

21,11 2XL .2KCUBroftuptuOsehctiwS .rotcudnituptuoehtotnipsihttcennoC

41,31 2NI
.retrevnoC2KCUBroftupnIylppuS yllacolrofderiuqersiroticapaccimarecFu01muminimA

tcennocdnanipsihtraenyllacisyhproticapacgnissapybehtecalP.egatlovylppusehtgnissapyb
.ecarttrohsdnaediwhtiwnip2DNGPehtotti

51 2KCUB .egatloVkcabdeeFtuptuO2KCUB .deriuqersiroticapactuptuoFu44muminimA

61 3NERWP
.3KCUBroftupnIelbanErewoP .hgihnevirdsiDLHRWPnehwylnolanoitcnufsi3NERWP

ehtffonrutotwolcigolaotNERWPevirD.3KCUBehtnonrutothgihcigolaotNERWPevirD
.3KCUB

71 FER
.egatloVecnerefeR lanretniehtgnissapybrofDNGAotnipsihtmorfroticapacFu1.0atcennoC

.egatlovecnerefer

81 6NI
.5ODLdna4ODLroftupnIylppuS yllacolrofderiuqersiroticapaccimarecFu7.4muminimA

.egatlovylppusehtgnissapyb

91 5ODL
.egatloVtuptuO5ODL tuptuoFu2.2muminimA.ecivedehtfotuptuorewop5ODLsinipsihT

.deriuqersiroticapac

02 DNGA .dnuorGgolanA .yltceridnipsihtotroticapacssapybFERehttcennoC

12 4KCUB .egatloVkcabdeeFtuptuO4KCUB .deriuqersiroticapactuptuoFu33muminimA

22 4ODL
.egatloVtuptuO4ODL tuptuoFu2.2muminimA.ecivedehtfotuptuorewop4ODLsinipsihT

.deriuqersiroticapac

32 ADS .ecafretnIlaireSroftuptuO/tupnIataD .dedeensirotsiserpu-lluplanretxenA

42 LCS .ecafretnIlaireSroftupnIkcolC .dedeensirotsiserpu-lluplanretxenA
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Functional Pin Description

.oN emaNniP noitcnuFniP

52 4NI
.retrevnoC4KCUBroftupnIylppuS rofderiuqersiroticapaccimarecFu7.4muminimA

dnanipsihtraenyllacisyhproticapacgnissapybehtecalP.egatlovylppusehtgnissapybyllacol
.ecarttrohsdnaediwhtiwnip41DNGPehtottitcennoc

62 4XL .4KCUBroftuptuOsehctiwS .rotcudnituptuoehtotnipsihttcennoC

72 41DNGP
.4KCUBdna1KCUBrofdnuorGrewoP rofDNGroticapactuptuodnatupniehttcennoC

.yltceridnipsihtot4KCUBdna1KCUB

82 1XL .1KCUBroftuptuOsehctiwS .rotcudnituptuoehtotnipsihttcennoC

92 1BF

.egatloVkcabdeeFtuptuO1KCUB sihttcennoc,snoitpoegatlovtuptuoelbatsujdaehtroF
egatlovtuptuodexifehtroF.gnittesegatlovrofredividrotsiserkcabdeeftuptuoehtotnip
Fu33muminimA.egatlovtuptuoehtetalugerotyltceridtuptuoehtotnipsihttcennoc,snoitpo

.deriuqersiroticapactuptuo

03 1NI
.retrevnoC1KCUBroftupnIylppuS rofderiuqersiroticapaccimarecFu7.4muminimA

dnanipsihtraenyllacisyhproticapacgnissapybehtecalP.egatlovylppusehtgnissapybyllacol
.ecarttrohsdnaediwhtiwnip41DNGPehtottitcennoc

13 NORWP/
.tupnIrellortnoCFFO/NOrewoP NORWP/evirD.tupninoitcnuf-itlum,euqinuasiNORWP/

k05ahguorhtDNGot Ω atressaotDNGotyltceridNORWP/evird,CIehtelbaneotrotsiser
.noitidnocteseR-launaM

23 DLHRWP
.tupnIdloHrewoP dna,1ODL,4KCUB,3KCUB,2KCUB,1KCUBroftupnielbanErewoP

k009ahguorhtDNGotnwoddellupyllanretnisiDLHRWP.7ODL Ω .rotsiser

33 OTSR/

.tuptuOteseRniarD-nepO ruccootsiteserlaunamnehwroputratsnopuwolevitcasiOTSR/
doireptuo-emitteserlitnuwolsniamerOTSR/,putratsnoevitcanehW.tupniNORWP/ehtaiv
wolevitcasniamerneht,wolevitcayletaidemmiOTSR/,evitcasiteser-launamnehW.seripxe

.seripxedoireptuo-emitteserehtdnaevitca-nonsitupniNORWP/ehtlitnu

43 ORI/ .tuptuOtpurretnIniarD-nepO .detarenegsitpurretninehwwolevitcanasiORI/

53 4MWP
.O/IMWPesopruPlareneG htiwtnerrucAm6otpuroftuptuorevirdDELMWPsaderugifnoC

.noitamrofnieromrofnoitcesevirDDELMWPehteeS.elcycytuddnaycneuqerfelbammargorp

63 3MWP
.O/IMWPesopruPlareneG htiwtnerrucAm6otpuroftuptuorevirdDELMWPsaderugifnoC

.noitamrofnieromrofnoitcesevirDDELMWPehteeS.elcycytuddnaycneuqerfelbammargorp

73 9ODL
.egatloVtuptuO9ODL tuptuoFu74.0muminimA.ecivedehtfotuptuorewop9ODLsinipsihT

.deriuqersiroticapac

83 3ODL
.egatloVtuptuO3ODL tuptuoFu2.2muminimA.ecivedehtfotuptuorewop3ODLsinipsihT

.deriuqersiroticapac

93 2MWP
.O/IMWPesopruPlareneG htiwtnerrucAm6otpuroftuptuorevirdDELMWPsaderugifnoC

noitamrofnieromrofnoitcesevirDDELMWPehteeS.elcycytuddnaycneuqerfelbammargorp

04 2ODL
.egatloVtuptuO2ODL tuptuoFu2.2muminimA.ecivedehtfotuptuorewop2ODLsinipsihT

.deriuqersiroticapac

14 5NI
.3ODLdna,2ODL,1ODLroftupnIylppuS deriuqersiroticapaccimarecFu7.4muminimA

.egatlovylppusehtgnissapybyllacolrof

24 1ODL
.egatloVtuptuO1ODL tuptuoFu2.2muminimA.ecivedehtfotuptuorewop1ODLsinipsihT

.deriuqersiroticapac
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Functional Pin Description

.oN emaNniP noitcnuFniP

34 1MWP
.O/IMWPesopruPlareneG htiwtnerrucAm6otpuroftuptuorevirdDELMWPsaderugifnoC

.noitamrofnieromrofnoitcesevirDDELMWPehteeS.elcycytuddnaycneuqerfelbammargorp

44 4TESV
.4KCUBrofnoitceleSegatloVtuptuO egatlovtuptuotluafed4KCUBehtstcelesnacnipsihT

.)14x0ro04x0(

54 3TESV
.3KCUBrofnoitceleSegatloVtuptuO egatlovtuptuotluafed3KCUBehtstcelesnacnipsihT

.)13x0ro03x0(

64 3KCUB .egatloVkcabdeeFtuptuO3KCUB .deriuqersiroticapactuptuoFu44muminimA

84,74 3NI
.retrevnoC3KCUBroftupnIylppuS yllacolrofderiuqersiroticapaccimarecFu01muminimA

tcennocdnanipsihtraenyllacisyhproticapacgnissapybehtecalP.egatlovylppusehtgnissapyb
.ecarttrohsdnaediwhtiwnip3DNGPehtotti

94
desopxE

daP
)DNGP(

.srotalugeRllArofdnuorGrewoP srotalugerllarofroticapactuptuodnatupniehttcennoC
dnuorgotaivelpitlumhtiwBCPotderedlosllewebdluohsdapdesopxeehT.yltceridnipsihtot

.ecnamrofreplamrehtlamitporofenalp
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Functional Block Diagram

LX4

IN4

Step-down
Converter 4

DVS4

BUCK4

/RSTO

LX1

IN1

Step-down
Converter 1

FB1

PGND14

LX2

IN2
Step-down
Converter 3

DVS3

BUCK2

PGND2

LDO1 LDO1

Logic
Control

&
I2C

SCL

SDA

PWM1

PWM2

PWM3

LX3

IN3

Step-down
Converter 2

BUCK3

PGND3

IN5

VSET4

VSET2
VSET3

LDO2 LDO2

LDO3 LDO3

LDO4 LDO4

IN6

LDO5 LDO5

REF

AGND

LDO6 LDO6

IN7

LDO7 LDO7

LDO8 LDO8

/IRO

/PWRSTAT

LDO9 LDO9

PWM4

PWREN3

PWRHLD

/PWRON

Reference

IN6
900K

IN1
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Functional Description

Triggering uP6636Q Power on Sequence

Any term of the following descriptions will trigger the uP6636Q to transition from off condition to power on sequence
condition:

/PWRON goes to middle level.

PWRHLD goes to high level.

When /PWRON is middle level or PWRHLD is high level, and then OFFSYS is set to 0.

Triggering uP6636Q Power off Sequence

Any term of the following descriptions will trigger the uP6636Q to transition from working condition to power off sequence
condition:

/PWRON goes to high level and PWRHLD goes to low level.

When /PWRON is middle level or PWRHLD is high level, and then OFFSYS is set to 1.

When PWRHLD is high level and /PWRON is pulled down to middle level for over 8s.

/PWRON

Power Up System Working Suspend

User Define

SW Reset

<4s

HW Reset

>4s

Resume

User Define

/PWRSTAT

32ms 32ms 32ms 32ms 32ms

System Working System Working

/RSTO

>8s

32ms

Power Down

1s

SW Reset
Power 
Cycle

PWRHLD

Power ON/OFF Control Sequence

/PWRON, /PWRSTAT, /RSTO and PWRHLD

Battery

LDO9(for RTC)

BUCK4(VCC_IO)

LDO7(VCC_18)

BUCK3(VDD_ARM)

2ms

BUCK1(VCC_DDR)

BUCK2(VDD_LOG)

/RSTO

PWREN3

PWRHOLD

Power Up

LDO1(VDD_10)

64ms

System 
Working

Suspend

2ms

Resume
System 
Working

Power Down

/PWRON

IN
POR

2ms

2ms

2ms

32ms
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Functional Description
Normal Mode Operation

When /PWRON is middle level or PWRHLD is high level.
Triggering uP6636Q Rebooting Power cycle sequence (Hardware Reset)
Any term of the following descriptions will trigger the uP6636Q to transition from working condition to reboot power
cycle sequence condition and any term of them will cause PCSTAT[] from 0 to 1 (read clear):

SIPC is set to 1.

When PWRHLD is high level and /PWRON is pulled down to low level for over 4s.
When PWRHLD is high level and PWREN3 is high level and WDPCEN[] is set to 1.

REGULATORS

/RSTO

2ms
64ms

Re-Power- Cycle

1s

Triggering uP6636Q Software Reset
Any term of the following descriptions will trigger the uP6636Q to transition from working condition to software reset
condition:

PWRHLD is high level and /PWRON is pulled down to low level for less than 4s.
When PWRHLD is high level and PWREN3 is high level and WDSREN[] is set to 1.

Buck3 Control
Any term of the following descriptions will trigger the uP6636P to transition from working condition to ON/OFF Buck3
condition:

Regardless of throw-in sequence, as long as PWRHLD is high level and /PWRON is middle level, Buck3 can only be
controlled by PWREN3.

When /PWRON is middle level, Buck3 can only be controlled by EN[7](32h) control.
When PWRHLD is high level, Buck3 can only be controlled by PWREN3 control.

The transition of /RSTO
Any term of the following descriptions will trigger the transition of /RSTO.

When Buck4 is falling and lower than VBUCKPG, then /RSTO goes to low after 1ms (Typ.) /RSTO fault delay
time.
Power on.

Power off.
Hardware Reset.
Software Reset.

Registers Reset
When power on reset of IN6 is detected, to reset all registers.

When power on sequence, power off sequence, software reset, hardware reset, to reset regulators registers.
/PWRON Delay Time

/PWRON delay time is 500ms (Typ.) only when power on reset of IN6 is detected, otherwise, /PWRON delay time
is 32ms (Typ.).

Interrupt Address Indicator Operation
If two interrupt events occur, then interrupt address indicator points to the register address which occurs firstly,
and when one is read, then interrupt address indicator points to another.
If all interrupt register addresses are read, interrupt address indicator is set to 0xFF, and /IRO goes to high level.

All Registers Software Control Condition
Regardless of throw-in sequence, as long as PWRHLD is high level and /PWRON is middle level, all the registers
can be controlled by software except EN[7](32h).
When /PWRON is middle level, all registers can be controlled by software without exception.
When PWRHLD is high level, all the registers can be controlled by software except EN[7](32h).
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Functional Description

Q6366Pu 8x13KR egatloVtluafeD tnerruC.xaM ecneuqeSNOrewoP etatSedoMpeelS

1KCUB RDD_CCV elbatsujdA A5.1 5 NO

2KCUB GOL_DDV V0.1 A8.2 5 NO

3KCUB MRA_DDV V0.1 A8.2 4 FFO

4KCUB OI_CCV V3.3 A5.1 1 NO

1ODL 01_DDV V0.1 Am051 2 NO

2ODL 21_DDV V2.1 Am051 -- FFO

3ODL FIC_81CCV V8.1 Am053 -- FFO

4ODL 33_ACCV V3.3 Am053 -- FFO

5ODL PT_CCV V3.3 Am053 -- FFO

6ODL LW_OICCV V3.3 Am051 -- FFO

7ODL 81_CCV V8.1 Am053 3 NO

8ODL FIC_82CCV V8.2 Am053 -- FFO

9ODL 81_CTR V8.1 Am05 0 NOsyawlA

uP6636Q With Rockchip RK31x8 Power Domains

I2C Read and Write Protocol
Write to a Single Register

S
W+rdda_evalS

]0A:7A[
SA

)xedni(rdda_geR
]0I:7I[

SA
atad_geR
]0D:7D[

SA P

Read from a Single Register

S
W+rdda_evalS

]0A:7A[
SA

)xedni(rdda_geR
]0I:7I[

SA SR
R+rdda_evalS

]0A:7A[
SA

atad_geR
]0D:7D[

AN P

S = Start
P = Stop
AS = ACK from slave
AM = ACK from master
NA = No ACK
RS = Repeat Start
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Functional Description

-- xednI 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

SYS

h00 KSMVELTAB TATSTAB TADTABV VELTAB

h10 KSMT TATST -- -- -- -- -- --

h20 evreseR

h30 evreseR

h40 evreseR

1KCUB

h01 -- -- TESV

h11 evreseR

h21 NE -- -- -- -- -- KSMTLF GP

2KCUB

h02 -- -- LTESV

h12 -- -- HTESV

h22 NE -- -- -- -- -- KSMTLF GP

h32 evreseR

3KCUB

h03 -- -- LTESV

h13 -- -- HTESV

h23 NE -- -- -- -- -- KSMTLF GP

h33 evreseR

4KCUB

h04 -- -- LTESV

h14 -- -- HTESV

h24 NE -- -- -- -- -- KSMTLF GP

h34 evreseR

1ODL
h05 -- -- TESV

h15 NE -- -- -- -- SID KSMTLF GP

2ODL
h85 -- -- TESV

h95 NE -- -- -- -- SID KSMTLF GP

3ODL
h06 -- -- TESV

h16 NE -- -- -- -- SID KSMTLF GP

4ODL
h86 -- -- TESV

h96 NE -- -- -- -- SID KSMTLF GP

5ODL
h07 -- -- TESV

h17 NE -- -- -- -- SID KSMTLF GP

6ODL
h08 -- -- TESV

h18 NE -- -- -- -- SID KSMTLF GP

The uP6636Q PMU acts a Slave Transmitter/Receiver.
The Address of the uP6636Q PMU for WRITE is B4H.
The Address of the uP6636Q PMU for READ is B5H.
PMU I2C Register Map
(Note: Please do not write “Reserve” Register.)
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-- xednI 7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

7ODL
h09 -- -- TESV

h19 NE -- -- -- -- SID KSMTLF GP

8ODL
h0A -- -- TESV

h1A NE -- -- -- -- SID KSMTLF GP

9ODL h1B NE -- -- -- -- -- -- --

BP

h0C KSMABP KSMDBP -- -- -- -- NERSDW NECPDW

h1C RDATNI

h2C TATSABP TATSDBP TADBP -- -- -- -- --

h3C -- -- -- SYSFFO RLCSYSFFO -- -- CPIS

h5C -- -- -- -- -- --
TATSCP

TATSRS

4MWP h3E NE QERF YTUD

3MWP h4E NE QERF YTUD

1MWP h4F NE QERF YTUD

2MWP h5F NE QERF YTUD

Functional Description
PMU I2C Register Map (cont.)
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Functional Description

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

00 40
KSMVELTAB TATSTAB TADTABV -- VELTAB

W/R R R -- W/R

emaN tluafeD noitpircseD

KSMVELTAB 0
.FFO/NOtpurretnIleveLegatloVyrettaB

)tluafeD(.tpurretnileveLegatloVyrettaBehtelbasiD=0
.tpurretnIleveLegatloVyrettaBehtelbanE=1

TATSTAB R
.daerretfa0otderaelcyllacitamotuasitibsihT.sutatStpurretnIegatloVyrettaB

.lamronsitpurretniVELTAB=0
.detarenegsitpurretniVELTAB=1

TADTABV R

.sutatsemitlaerrotinoMegatloVyrettaB
.esiwrehto0sieulav,VELTAB<TABVnehw1sieulaV

.lamronsiegatlov6NI=0
.dlohserhtVELTABwolebsiegatlov6NI=1

VELTAB V9.2

.dlohserhTtceteDegatloVyrettaB
V5.2=0000
V6.2=1000
V7.2=0100
V8.2=1100

)tluafeD(V9.2=0010
V0.3=1010
V1.3=0110
V2.3=1110

V3.3=0001
V4.3=1001
V5.3=0101
V6.3=1101
V7.3=0011
V8.3=1011
V9.3=0111
V0.4=1111

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

10 00
KSMT TATST -- -- -- -- -- --

W/R R -- -- -- -- -- --

emaN tluafeD noitpircseD

KSMT 0
.FFO/NOtpurretnIlamrehT

)tluafeD(.tpurretniehtelbasiD=0
.rotinoMlamrehTehtelbanE=1

TATST R
.daerretfa0otderaelcyllacitamotuasitibsihT.sutatStpurretnIlamrehT

.lamronsitpurretnilamrehT=0
.detarenegsitpurretnilamrehT=1

Serial Codes for Battery Voltage Monitor Register

Serial Codes for Thermal Monitor Register
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Functional Description

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

01 81
-- -- TESV

-- -- W/R

emaN tluafeD noitpircseD

TESV V2.1

noitceleSegatloVtuptuO1KCUB
V006.0=000000
V006.0=100000
V006.0=010000
V006.0=110000
V006.0=001000
V006.0=101000
V006.0=011000
V006.0=111000
V006.0=000100
V006.0=100100
V006.0=010100
V006.0=110100
V006.0=001100
V006.0=101100
V006.0=011100
V006.0=111100
V006.0=000010
V006.0=100010
V006.0=010010
V006.0=110010
V006.0=001010
V006.0=101010

V006.0=011010
V006.0=111010

)tluafeD(V002.1=000110
V002.1=100110
V002.1=010110
V002.1=110110
V002.1=001110
V002.1=101110
V002.1=011110
V002.1=111110
V002.1=000001
V002.1=100001
V002.1=010001
V002.1=110001
V002.1=001001
V002.1=101001
V002.1=011001
V002.1=111001
V002.1=000101
V002.1=100101
V002.1=010101

V002.1=110101
V002.1=001101
V002.1=101101
V002.1=011101
V002.1=111101
V002.1=000011
V002.1=100011
V002.1=010011
V002.1=110011
V002.1=001011
V002.1=101011
V002.1=011011
V002.1=111011
V002.1=000111
V002.1=100111
V002.1=010111
V002.1=110111
V002.1=001111
V002.1=101111
V002.1=011111
V002.1=111111

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

21 x8
NE -- -- -- -- -- KSMTLF GP

W/R -- -- -- -- -- W/R R

emaN tluafeD noitpircseD

NE 1
.tiBFFO/NO1KCUB

.elbasiD=0
)tluafeD(.elbanE=1

KSMTLF 0
.lortnoCFFO/NOtpurretnItluaF1KCUB

)tluafeD(.tpurretniehtelbasiD=0
.tpurretniehtelbanE=1

GP R

.sutatStpurretnIdooG-rewoP1KCUB
.daerretfa0otderaelcyllacitamotuasitibsihT

.dooG-rewoPtonsiegatloVtuptuO=0
.dooG-rewoPsiegatloVtuptuO=1

Serial Codes for BUCK1 Output Voltage Register

Serial Codes for BUCK1 State Register
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Functional Description
Serial Codes for BUCK2 Output Voltage Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

12/02 01
-- -- HTESV/LTESV

-- -- W/R

emaN tluafeD noitpircseD

LTESV
HTESV

V0.1

.noitceleSegatloVtuptuO2KCUB
V006.0=000000
V526.0=100000
V056.0=010000
V576.0=110000
V007.0=001000
V527.0=101000
V057.0=011000
V577.0=111000
V008.0=000100
V528.0=100100
V058.0=010100
V578.0=110100
V009.0=001100
V529.0=101100
V059.0=011100
V579.0=111100

)tluafeD(V000.1=000010
V520.1=100010
V050.1=010010
V570.1=110010
V001.1=001010
V521.1=101010

V051.1=011010
V571.1=111010
V002.1=000110
V052.1=100110
V003.1=010110
V053.1=110110
V004.1=001110
V054.1=101110
V005.1=011110
V055.1=111110
V006.1=000001
V056.1=100001
V007.1=010001
V057.1=110001
V008.1=001001
V058.1=101001
V009.1=011001
V059.1=111001
V000.2=000101
V050.2=100101
V001.2=010101

V051.2=110101
V002.2=001101
V052.2=101101
V003.2=011101
V053.2=111101
V004.2=000011
V005.2=100011
V006.2=010011
V007.2=110011
V008.2=001011
V009.2=101011
V000.3=011011
V001.3=111011
V002.3=000111
V003.3=100111
V004.3=010111
V005.3=110111
V006.3=001111
V007.3=101111
V008.3=011111
V009.3=111111

Serial Codes for BUCK2 State Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

22 x8
NE -- -- -- -- -- KSMTLF GP

W/R -- -- -- -- -- W/R R

emaN tluafeD noitpircseD

NE 1
.tiBFFO/NO2KCUB

.elbasiD=0
)tluafeD(.elbanE=1

KSMTLF 0
.lortnoCFFO/NOtpurretnItluaF2KCUB

)tluafeD(.tpurretniehtelbasiD=0
.tpurretniehtelbanE=1

GP R

.sutatStpurretnIdooG-rewoP2KCUB
.daerretfa0otderaelcyllacitamotuasitibsihT

.dooG-rewoPtonsiegatloVtuptuO=0
.dooG-rewoPsiegatloVtuptuO=1
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Functional Description
Serial Codes for BUCK3 Output Voltage Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

13/03 01
-- -- HTESV/LTESV

-- -- W/R

emaN tluafeD noitpircseD

LTESV
HTESV

V0.1

.noitceleSegatloVtuptuO3KCUB
V006.0=000000
V526.0=100000
V056.0=010000
V576.0=110000
V007.0=001000
V527.0=101000
V057.0=011000
V577.0=111000
V008.0=000100
V528.0=100100
V058.0=010100
V578.0=110100
V009.0=001100
V529.0=101100
V059.0=011100
V579.0=111100

)tluafeD(V000.1=000010
V520.1=100010
V050.1=010010
V570.1=110010
V001.1=001010
V521.1=101010

V051.1=011010
V571.1=111010
V002.1=000110
V052.1=100110
V003.1=010110
V053.1=110110
V004.1=001110
V054.1=101110
V005.1=011110
V055.1=111110
V006.1=000001
V056.1=100001
V007.1=010001
V057.1=110001
V008.1=001001
V058.1=101001
V009.1=011001
V059.1=111001
V000.2=000101
V050.2=100101
V001.2=010101

V051.2=110101
V002.2=001101
V052.2=101101
V003.2=011101
V053.2=111101
V004.2=000011
V005.2=100011
V006.2=010011
V007.2=110011
V008.2=001011
V009.2=101011
V000.3=011011
V001.3=111011
V002.3=000111
V003.3=100111
V004.3=010111
V005.3=110111
V006.3=001111
V007.3=101111
V008.3=011111
V009.3=111111

Serial Codes for BUCK3 State Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

23 x8
NE -- -- -- -- -- KSMTLF GP

W/R -- -- -- -- -- W/R R

emaN tluafeD noitpircseD

NE 1
.tiBFFO/NO3KCUB

.elbasiD=0
)tluafeD(.elbanE=1

KSMTLF 0
.lortnoCFFO/NOtpurretnItluaF3KCUB

)tluafeD(.tpurretniehtelbasiD=0
.tpurretniehtelbanE=1

GP R

.sutatStpurretnIdooG-rewoP3KCUB
.daerretfa0otderaelcyllacitamotuasitibsihT

.dooG-rewoPtonsiegatloVtuptuO=0
.dooG-rewoPsiegatloVtuptuO=1
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Functional Description
Serial Codes for BUCK4 Output Voltage Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

14/04 93
-- -- HTESV/LTESV

-- -- W/R

emaN tluafeD noitpircseD

LTESV
HTESV

V3.3

.noitceleSegatloVtuptuO4KCUB
V006.0=000000
V526.0=100000
V056.0=010000
V576.0=110000
V007.0=001000
V527.0=101000
V057.0=011000
V577.0=111000
V008.0=000100
V528.0=100100
V058.0=010100
V578.0=110100
V009.0=001100
V529.0=101100
V059.0=011100
V579.0=111100
V000.1=000010
V520.1=100010
V050.1=010010
V570.1=110010
V001.1=001010
V521.1=101010

V051.1=011010
V571.1=111010
V002.1=000110
V052.1=100110
V003.1=010110
V053.1=110110
V004.1=001110
V054.1=101110
V005.1=011110
V055.1=111110
V006.1=000001
V056.1=100001
V007.1=010001
V057.1=110001
V008.1=001001
V058.1=101001
V009.1=011001
V059.1=111001
V000.2=000101
V050.2=100101
V001.2=010101

V051.2=110101
V002.2=001101
V052.2=101101
V003.2=011101
V053.2=111101
V004.2=000011
V005.2=100011
V006.2=010011
V007.2=110011
V008.2=001011
V009.2=101011
V000.3=011011
V001.3=111011
V002.3=000111
V003.3=100111 )tluafeD(
V004.3=010111
V005.3=110111
V006.3=001111
V007.3=101111
V008.3=011111
V009.3=111111

Serial Codes for BUCK4 State Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

24 x8
NE -- -- -- -- -- KSMTLF GP

W/R -- -- -- -- -- W/R R

emaN tluafeD noitpircseD

NE 1
.tiBFFO/NO4KCUB

.elbasiD=0
)tluafeD(.elbanE=1

KSMTLF 0
.lortnoCFFO/NOtpurretnItluaF4KCUB

)tluafeD(.tpurretniehtelbasiD=0
.tpurretniehtelbanE=1

GP R

.sutatStpurretnIdooG-rewoP4KCUB
.daerretfa0otderaelcyllacitamotuasitibsihT

.dooG-rewoPtonsiegatloVtuptuO=0
.dooG-rewoPsiegatloVtuptuO=1
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Functional Description
Serial Codes for LDO1 Output Voltage Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

05 01
-- -- TESV

-- -- W/R

emaN tluafeD noitpircseD

TESV V0.1

.noitceleSegatloVtuptuO1ODL
V006.0=000000
V526.0=100000
V056.0=010000
V576.0=110000
V007.0=001000
V527.0=101000
V057.0=011000
V577.0=111000
V008.0=000100
V528.0=100100
V058.0=010100
V578.0=110100
V009.0=001100
V529.0=101100
V059.0=011100
V579.0=111100

)tluafeD(V000.1=000010
V520.1=100010
V050.1=010010
V570.1=110010
V001.1=001010
V521.1=101010

V051.1=011010
V571.1=111010
V002.1=000110
V052.1=100110
V003.1=010110
V053.1=110110
V004.1=001110
V054.1=101110
V005.1=011110
V055.1=111110
V006.1=000001
V056.1=100001
V007.1=010001
V057.1=110001
V008.1=001001
V058.1=101001
V009.1=011001
V059.1=111001
V000.2=000101
V050.2=100101
V001.2=010101

V051.2=110101
V002.2=001101
V052.2=101101
V003.2=011101
V053.2=111101
V004.2=000011
V005.2=100011
V006.2=010011
V007.2=110011
V008.2=001011
V009.2=101011
V000.3=011011
V001.3=111011
V002.3=000111
V003.3=100111
V004.3=010111
V005.3=110111
V006.3=001111
V007.3=101111
V008.3=011111
V009.3=111111

Serial Codes for LDO1 State Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

15 x8
NE -- -- -- -- SID KSMTLF GP

W/R -- -- -- -- W/R W/R R

emaN tluafeD noitpircseD

NE 1
.tiBFFO/NO1ODL

.elbasiD=0
)tluafeD(.elbanE=1

SID 1
.lortnoCegrahcsiDFFO1ODL

.egrahcsidelbasiD=0
)tluafeD.egrahcsidelbanE=1

KSMTLF 0
.lortnoCFFO/NOtpurretnItluaF1ODL

)tluafeD(.tpurretniehtelbasiD=0
.tpurretniehtelbanE=1

GP R

.sutatStpurretnIdooG-rewoP1ODL
.daerretfa0otderaelcyllacitamotuasitibsihT

.dooG-rewoPtonsiegatloVtuptuO=0
.dooG-rewoPsiegatloVtuptuO=1
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Functional Description
Serial Codes for LDO2 Output Voltage Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

85 81
-- -- TESV

-- -- W/R

emaN tluafeD noitpircseD

TESV V2.1

.noitceleSegatloVtuptuO2ODL
V006.0=000000
V526.0=100000
V056.0=010000
V576.0=110000
V007.0=001000
V527.0=101000
V057.0=011000
V577.0=111000
V008.0=000100
V528.0=100100
V058.0=010100
V578.0=110100
V009.0=001100
V529.0=101100
V059.0=011100
V579.0=111100
V000.1=000010
V520.1=100010
V050.1=010010
V570.1=110010
V001.1=001010
V521.1=101010

V051.1=011010
V571.1=111010

)tluafeD(V002.1=000110
V052.1=100110
V003.1=010110
V053.1=110110
V004.1=001110
V054.1=101110
V005.1=011110
V055.1=111110
V006.1=000001
V056.1=100001
V007.1=010001
V057.1=110001
V008.1=001001
V058.1=101001
V009.1=011001
V059.1=111001
V000.2=000101
V050.2=100101
V001.2=010101

V051.2=110101
V002.2=001101
V052.2=101101
V003.2=011101
V053.2=111101
V004.2=000011
V005.2=100011
V006.2=010011
V007.2=110011
V008.2=001011
V009.2=101011
V000.3=011011
V001.3=111011
V002.3=000111
V003.3=100111
V004.3=010111
V005.3=110111
V006.3=001111
V007.3=101111
V008.3=011111
V009.3=111111

Serial Codes for LDO2 State Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

95 x0
NE -- -- -- -- SID KSMTLF GP

W/R -- -- -- -- W/R W/R R

emaN tluafeD noitpircseD

NE 0
.tiBFFO/NO2ODL
)tluafeD(.elbasiD=0

.elbanE=1

SID 1
.lortnoCegrahcsiDFFO2ODL

.egrahcsidelbasiD=0
)tluafeD(.egrahcsidelbanE=1

KSMTLF 0
.lortnoCFFO/NOtpurretnItluaF2ODL

)tluafeD(.tpurretniehtelbasiD=0
.tpurretniehtelbanE=1

GP R

.sutatStpurretnIdooG-rewoP2ODL
.daerretfa0otderaelcyllacitamotuasitibsihT

.dooG-rewoPtonsiegatloVtuptuO=0
.dooG-rewoPsiegatloVtuptuO=1
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Functional Description
Serial Codes for LDO3 Output Voltage Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

06 42
-- -- TESV

-- -- W/R

emaN tluafeD noitpircseD

TESV V8.1

.noitceleSegatloVtuptuO3ODL
V006.0=000000
V526.0=100000
V056.0=010000
V576.0=110000
V007.0=001000
V527.0=101000
V057.0=011000
V577.0=111000
V008.0=000100
V528.0=100100
V058.0=010100
V578.0=110100
V009.0=001100
V529.0=101100
V059.0=011100
V579.0=111100
V000.1=000010
V520.1=100010
V050.1=010010
V570.1=110010
V001.1=001010
V521.1=101010

V051.1=011010
V571.1=111010
V002.1=000110
V052.1=100110
V003.1=010110
V053.1=110110
V004.1=001110
V054.1=101110
V005.1=011110
V055.1=111110
V006.1=000001
V056.1=100001
V007.1=010001
V057.1=110001

)tluafeD(V008.1=001001
V058.1=101001
V009.1=011001
V059.1=111001
V000.2=000101
V050.2=100101
V001.2=010101

V051.2=110101
V002.2=001101
V052.2=101101
V003.2=011101
V053.2=111101
V004.2=000011
V005.2=100011
V006.2=010011
V007.2=110011
V008.2=001011
V009.2=101011
V000.3=011011
V001.3=111011
V002.3=000111
V003.3=100111
V004.3=010111
V005.3=110111
V006.3=001111
V007.3=101111
V008.3=011111
V009.3=111111

Serial Codes for LDO3 State Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

16 x0
NE -- -- -- -- SID KSMTLF GP

W/R -- -- -- -- W/R W/R R

emaN tluafeD noitpircseD

NE 0
.tiBFFO/NO3ODL
)tluafeD(.elbasiD=0

.elbanE=1

SID 1
.lortnoCegrahcsiDFFO3ODL

.egrahcsidelbasiD=0
)tluafeD(.egrahcsidelbanE=1

KSMTLF 0
.lortnoCFFO/NOtpurretnItluaF3ODL

)tluafeD(.tpurretniehtelbasiD=0
.tpurretniehtelbanE=1

GP R

.sutatStpurretnIdooG-rewoP3ODL
.daerretfa0otderaelcyllacitamotuasitibsihT

.dooG-rewoPtonsiegatloVtuptuO=0
.dooG-rewoPsiegatloVtuptuO=1
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Functional Description
Serial Codes for LDO4 Output Voltage Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

86 93
-- -- TESV

-- -- W/R

emaN tluafeD noitpircseD

TESV V3.3

.noitceleSegatloVtuptuO4ODL
V006.0=000000
V526.0=100000
V056.0=010000
V576.0=110000
V007.0=001000
V527.0=101000
V057.0=011000
V577.0=111000
V008.0=000100
V528.0=100100
V058.0=010100
V578.0=110100
V009.0=001100
V529.0=101100
V059.0=011100
V579.0=111100
V000.1=000010
V520.1=100010
V050.1=010010
V570.1=110010
V001.1=001010
V521.1=101010

V051.1=011010
V571.1=111010
V002.1=000110
V052.1=100110
V003.1=010110
V053.1=110110
V004.1=001110
V054.1=101110
V005.1=011110
V055.1=111110
V006.1=000001
V056.1=100001
V007.1=010001
V057.1=110001
V008.1=001001
V058.1=101001
V009.1=011001
V059.1=111001
V000.2=000101
V050.2=100101
V001.2=010101

V051.2=110101
V002.2=001101
V052.2=101101
V003.2=011101
V053.2=111101
V004.2=000011
V005.2=100011
V006.2=010011
V007.2=110011
V008.2=001011
V009.2=101011
V000.3=011011
V001.3=111011
V002.3=000111
V003.3=100111 )tluafeD(
V004.3=010111
V005.3=110111
V006.3=001111
V007.3=101111
V008.3=011111
V009.3=111111

Serial Codes for LDO4 State Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

96 x0
NE -- -- -- -- SID KSMTLF GP

W/R -- -- -- -- W/R W/R R

emaN tluafeD noitpircseD

NE 0
.tiBFFO/NO4ODL
)tluafeD(.elbasiD=0

.elbanE=1

SID 1
.lortnoCegrahcsiDFFO4ODL

.egrahcsidelbasiD=0
)tluafeD(.egrahcsidelbanE=1

KSMTLF 0
.lortnoCFFO/NOtpurretnItluaF4ODL

)tluafeD(.tpurretniehtelbasiD=0
.tpurretniehtelbanE=1

GP R

.sutatStpurretnIdooG-rewoP4ODL
.daerretfa0otderaelcyllacitamotuasitibsihT

.dooG-rewoPtonsiegatloVtuptuO=0
.dooG-rewoPsiegatloVtuptuO=1
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Functional Description
Serial Codes for LDO5 Output Voltage Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

07 93
-- -- TESV

-- -- W/R

emaN tluafeD noitpircseD

TESV V3.3

.noitceleSegatloVtuptuO5ODL
V006.0=000000
V526.0=100000
V056.0=010000
V576.0=110000
V007.0=001000
V527.0=101000
V057.0=011000
V577.0=111000
V008.0=000100
V528.0=100100
V058.0=010100
V578.0=110100
V009.0=001100
V529.0=101100
V059.0=011100
V579.0=111100
V000.1=000010
V520.1=100010
V050.1=010010
V570.1=110010
V001.1=001010
V521.1=101010

V051.1=011010
V571.1=111010
V002.1=000110
V052.1=100110
V003.1=010110
V053.1=110110
V004.1=001110
V054.1=101110
V005.1=011110
V055.1=111110
V006.1=000001
V056.1=100001
V007.1=010001
V057.1=110001
V008.1=001001
V058.1=101001
V009.1=011001
V059.1=111001
V000.2=000101
V050.2=100101
V001.2=010101

V051.2=110101
V002.2=001101
V052.2=101101
V003.2=011101
V053.2=111101
V004.2=000011
V005.2=100011
V006.2=010011
V007.2=110011
V008.2=001011
V009.2=101011
V000.3=011011
V001.3=111011
V002.3=000111
V003.3=100111 )tluafeD(
V004.3=010111
V005.3=110111
V006.3=001111
V007.3=101111
V008.3=011111
V009.3=111111

Serial Codes for LDO5 State Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

17 x0
NE -- -- -- -- SID KSMTLF GP

W/R -- -- -- -- W/R W/R R

emaN tluafeD noitpircseD

NE 0
.tiBFFO/NO5ODL
)tluafeD(.elbasiD=0

.elbanE=1

SID 1
.lortnoCegrahcsiDFFO5ODL

.egrahcsidelbasiD=0
)tluafeD(.egrahcsidelbanE=1

KSMTLF 0
.lortnoCFFO/NOtpurretnItluaF5ODL

)tluafeD(.tpurretniehtelbasiD=0
.tpurretniehtelbanE=1

GP R

.sutatStpurretnIdooG-rewoP5ODL
.daerretfa0otderaelcyllacitamotuasitibsihT

.dooG-rewoPtonsiegatloVtuptuO=0
.dooG-rewoPsiegatloVtuptuO=1
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Functional Description
Serial Codes for LDO6 Output Voltage Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

08 93
-- -- TESV

-- -- W/R

emaN tluafeD noitpircseD

TESV V3.3

.noitceleSegatloVtuptuO6ODL
V006.0=000000
V526.0=100000
V056.0=010000
V576.0=110000
V007.0=001000
V527.0=101000
V057.0=011000
V577.0=111000
V008.0=000100
V528.0=100100
V058.0=010100
V578.0=110100
V009.0=001100
V529.0=101100
V059.0=011100
V579.0=111100
V000.1=000010
V520.1=100010
V050.1=010010
V570.1=110010
V001.1=001010
V521.1=101010

V051.1=011010
V571.1=111010
V002.1=000110
V052.1=100110
V003.1=010110
V053.1=110110
V004.1=001110
V054.1=101110
V005.1=011110
V055.1=111110
V006.1=000001
V056.1=100001
V007.1=010001
V057.1=110001
V008.1=001001
V058.1=101001
V009.1=011001
V059.1=111001
V000.2=000101
V050.2=100101
V001.2=010101

V051.2=110101
V002.2=001101
V052.2=101101
V003.2=011101
V053.2=111101
V004.2=000011
V005.2=100011
V006.2=010011
V007.2=110011
V008.2=001011
V009.2=101011
V000.3=011011
V001.3=111011
V002.3=000111
V003.3=100111 )tluafeD(
V004.3=010111
V005.3=110111
V006.3=001111
V007.3=101111
V008.3=011111
V009.3=111111

Serial Codes for LDO6 State Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

18 x0
NE -- -- -- -- SID KSMTLF GP

W/R -- -- -- -- W/R W/R R

emaN tluafeD noitpircseD

NE 0
.tiBFFO/NO6ODL
)tluafeD(.elbasiD=0

.elbanE=1

SID 1
.lortnoCegrahcsiDFFO5ODL

.egrahcsidelbasiD=0
)tluafeD(.egrahcsidelbanE=1

KSMTLF 0
.lortnoCFFO/NOtpurretnItluaF5ODL

)tluafeD(.tpurretniehtelbasiD=0
.tpurretniehtelbanE=1

GP R

.sutatStpurretnIdooG-rewoP5ODL
.daerretfa0otderaelcyllacitamotuasitibsihT

.dooG-rewoPtonsiegatloVtuptuO=0
.dooG-rewoPsiegatloVtuptuO=1
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Functional Description
Serial Codes for LDO7 Output Voltage Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

09 42
-- -- TESV

-- -- W/R

emaN tluafeD noitpircseD

TESV V8.1

.noitceleSegatloVtuptuO7ODL
V006.0=000000
V526.0=100000
V056.0=010000
V576.0=110000
V007.0=001000
V527.0=101000
V057.0=011000
V577.0=111000
V008.0=000100
V528.0=100100
V058.0=010100
V578.0=110100
V009.0=001100
V529.0=101100
V059.0=011100
V579.0=111100
V000.1=000010
V520.1=100010
V050.1=010010
V570.1=110010
V001.1=001010
V521.1=101010

V051.1=011010
V571.1=111010
V002.1=000110
V052.1=100110
V003.1=010110
V053.1=110110
V004.1=001110
V054.1=101110
V005.1=011110
V055.1=111110
V006.1=000001
V056.1=100001
V007.1=010001
V057.1=110001

)tluafeD(V008.1=001001
V058.1=101001
V009.1=011001
V059.1=111001
V000.2=000101
V050.2=100101
V001.2=010101

V051.2=110101
V002.2=001101
V052.2=101101
V003.2=011101
V053.2=111101
V004.2=000011
V005.2=100011
V006.2=010011
V007.2=110011
V008.2=001011
V009.2=101011
V000.3=011011
V001.3=111011
V002.3=000111
V003.3=100111
V004.3=010111
V005.3=110111
V006.3=001111
V007.3=101111
V008.3=011111
V009.3=111111

Serial Codes for LDO7 State Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

19 x8
NE -- -- -- -- SID KSMTLF GP

W/R -- -- -- -- W/R W/R R

emaN tluafeD noitpircseD

NE 1
.tiBFFO/NO7ODL

.elbasiD=0
)tluafeD(.elbanE=1

SID 1
.lortnoCegrahcsiDFFO7ODL

.egrahcsidelbasiD=0
)tluafeD(.egrahcsidelbanE=1

KSMTLF 0
.lortnoCFFO/NOtpurretnItluaF7ODL

)tluafeD(.tpurretniehtelbasiD=0
.tpurretniehtelbanE=1

GP R

.sutatStpurretnIdooG-rewoP7ODL
.daerretfa0otderaelcyllacitamotuasitibsihT

.dooG-rewoPtonsiegatloVtuptuO=0
.dooG-rewoPsiegatloVtuptuO=1
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Functional Description
Serial Codes for LDO8 Output Voltage Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0A 43
-- -- TESV

-- -- W/R

emaN tluafeD noitpircseD

TESV V8.2

.noitceleSegatloVtuptuO8ODL
V006.0=000000
V526.0=100000
V056.0=010000
V576.0=110000
V007.0=001000
V527.0=101000
V057.0=011000
V577.0=111000
V008.0=000100
V528.0=100100
V058.0=010100
V578.0=110100
V009.0=001100
V529.0=101100
V059.0=011100
V579.0=111100
V000.1=000010
V520.1=100010
V050.1=010010
V570.1=110010
V001.1=001010
V521.1=101010

V051.1=011010
V571.1=111010
V002.1=000110
V052.1=100110
V003.1=010110
V053.1=110110
V004.1=001110
V054.1=101110
V005.1=011110
V055.1=111110
V006.1=000001
V056.1=100001
V007.1=010001
V057.1=110001
V008.1=001001
V058.1=101001
V009.1=011001
V059.1=111001
V000.2=000101
V050.2=100101
V001.2=010101

V051.2=110101
V002.2=001101
V052.2=101101
V003.2=011101
V053.2=111101
V004.2=000011
V005.2=100011
V006.2=010011
V007.2=110011
V008.2=001011 )tluafeD(
V009.2=101011
V000.3=011011
V001.3=111011
V002.3=000111
V003.3=100111
V004.3=010111
V005.3=110111
V006.3=001111
V007.3=101111
V008.3=011111
V009.3=111111

Serial Codes for LDO8 State Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

1A x0
NE -- -- -- -- SID KSMTLF GP

W/R -- -- -- -- W/R W/R R

emaN tluafeD noitpircseD

NE 0
.tiBFFO/NO8ODL

)tluafeD(.elbasiD=0
.elbanE=1

SID 1
.lortnoCegrahcsiDFFO8ODL

.egrahcsidelbasiD=0
)tluafeD(.egrahcsidelbanE=1

KSMTLF 0
.lortnoCFFO/NOtpurretnItluaF8ODL

)tluafeD(.tpurretniehtelbasiD=0
.tpurretniehtelbanE=1

GP R

.sutatStpurretnIdooG-rewoP8ODL
.daerretfa0otderaelcyllacitamotuasitibsihT

.dooG-rewoPtonsiegatloVtuptuO=0
.dooG-rewoPsiegatloVtuptuO=1
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Serial Codes for PMU Control State Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

0C 00
KSMABP KSMDBP -- -- -- -- NERSDW NECPDW

W/R W/R -- -- -- -- W/R W/R

emaN tluafeD noitpircseD

KSMABP 0
.lortnoCFFO/NOtpurretnIevitcANORWP/

)tluafeD(.elbasiD=0
.elbanE=1

KSMDBP 0
.lortnoCFFO/NOtpurretnIevitcA-noNNORWP/

)tluafeD(.elbasiD=0
.elbanE=1

NERSDW 0

.lortnoCFFO/NOteseR-tfoSgodhctaW
yllacitamotuasitibsihT.enituorteser-tfosasecnemmocUMPeht,seripxeremitgodhctawehtnehW

.edompeelsgniretnenehw0otteser
)tluafeD(.elbasiD=0

.elbanE=1

NECPDW 0

.lortnoCFFO/NOelcyCrewoPgodhctaW
otteseryllacitamotuasitibsihT.elcycrewopaecnemmocUMPeht,seripxeremitgodhctawnehW

.edompeelsgniretnenehw0
)tluafeD(.elbasiD=0

.elbanE=1

Functional Description
Serial Codes for LDO9 State Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

1B
NE -- -- -- -- -- -- --

W/R -- -- -- -- -- -- --

emaN tluafeD noitpircseD

NE 1
.tiBFFO/NO9ODL

.elbasiD=0
)tluafeD(.elbanE=1
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Functional Description
Serial Codes for PWM4 LED Driver State Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

3E
NE QERF YTUD

W/R W/R W/R

emaN tluafeD noitpircseD

NE 0
.tiBFFO/NO4MWP
)tluafeD(.elbasiD=0

.elbanE=1

QERF 000

.stiBnoitceleSycneuqerF4MWP
)tluafeD(.zH52.0=000

.zH5.0=100
.zH1=010
.zH2=110

.zH821=001

.zH652=101

YTUD 0000

.stiBnoitceleSelcyCytuD4MWP
)tluafeD(%52.60=0000

%05.21=1000
%57.81=0100
%00.52=1100
%52.13=0010
%05.73=1010
%57.34=0110
%00.05=1110

%52.65=0001
%05.26=1001
%57.86=0101
%00.57=1101
%52.18=0011
%05.78=1011
%57.39=0111
%0.001=1111

Serial Codes for PWM3 LED Driver State Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

4E
NE QERF YTUD

W/R W/R W/R

emaN tluafeD noitpircseD

NE 0
.tiBFFO/NO3MWP
)tluafeD(.elbasiD=0

.elbanE=1

QERF 000

.stiBnoitceleSycneuqerF3MWP
)tluafeD(.zH52.0=000

.zH5.0=100
.zH1=010
.zH2=110

.zH821=001

.zH652=101

YTUD 0000

.stiBnoitceleSelcyCytuD3MWP
)tluafeD(%52.60=0000

%05.21=1000
%57.81=0100
%00.52=1100
%52.13=0010
%05.73=1010
%57.34=0110
%00.05=1110

%52.65=0001
%05.26=1001
%57.86=0101
%00.57=1101
%52.18=0011
%05.78=1011
%57.39=0111
%0.001=1111
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Serial Codes for PWM2 LED Driver State Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

5F
NE QERF YTUD

W/R W/R W/R

emaN tluafeD noitpircseD

NE 0
.tiBFFO/NO2MWP
)tluafeD(.elbasiD=0

.elbanE=1

QERF 000

.stiBnoitceleSycneuqerF2MWP
)tluafeD(.zH52.0=000

.zH5.0=100
.zH1=010
.zH2=110

.zH821=001

.zH652=101

YTUD 0000

.stiBnoitceleSelcyCytuD2MWP
)tluafeD(%52.60=0000

%05.21=1000
%57.81=0100
%00.52=1100
%52.13=0010
%05.73=1010
%57.34=0110
%00.05=1110

%52.65=0001
%05.26=1001
%57.86=0101
%00.57=1101
%52.18=0011
%05.78=1011
%57.39=0111
%0.001=1111

Functional Description
Serial Codes for PWM1 LED Driver State Register

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

4F
NE QERF YTUD

W/R W/R W/R

emaN tluafeD noitpircseD

NE 1
.tiBFFO/NO1MWP

.elbasiD=0
)tluafeD(.elbanE=1

QERF 101

.stiBnoitceleSycneuqerF1MWP
.zH52.0=000

.zH5.0=100
.zH1=010
.zH2=110

.zH821=001
)tluafeD(.zH652=101

YTUD 1110

.stiBnoitceleSelcyCytuD1MWP
%52.60=0000
%05.21=1000
%57.81=0100
%00.52=1100
%52.13=0010
%05.73=1010
%57.34=0110

)tluafeD(%00.05=1110

%52.65=0001
%05.26=1001
%57.86=0101
%00.57=1101
%52.18=0011
%05.78=1011
%57.39=0111
%0.001=1111
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Functional Description

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

3C 00
-- -- -- SYSFFO -- -- -- CPIS

-- -- -- W/R -- -- -- W/R

emaN tluafeD noitpircseD

SYSFFO 0

.lortnoCffOrewoP
.stuptuollaffonrutot1ottibsihtteS

)tluafeD(.lamronsirewoP=0
.ffosirewoP=1

CPIS 0

.lortnoCFFO/NOelcyCrewoPdetaitinIerawtfoS
.0otderaelcyllacitamotuasitibsihT

.yaledsm8retfaelcycrewopasecnemmocUMPeht,tessitibsihtnehW
)tluafeD(.elbasiD=0

.elbanE=1

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

2C xx
TATSABP TATSDBP TADBP -- -- -- -- --

R R R -- -- -- -- --

emaN tluafeD noitpircseD

TATSABP R

.sutatStpurretnIevitcANORWP/
.daerretfa0otderaelcyllacitamotuasitibsihT

.lamronsitpurretnievitcaNORWP/=0
.detarenegsitpurretnievitcaNORWP/=1

TATSDBP R

.sutatStpurretnIevitcA-noNNORWP/
.daerretfa0otderaelcyllacitamotuasitibsihT

.lamronsitpurretnievitca-nonNORWP/=0
.detarenegsitpurretnievitca-nonNORWP/=1

TADBP R

.tibsutatSNORWP/
.nipNORWP/ehtfosutatsemit-laerehtsniatnoctibsihT

.evitca-nonsiNORWP/=0
.evitcasiNORWP/=1

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

1C FF
RDATNI

R

emaN tluafeD noitpircseD

RDATNI R
dnaFFx0otstluafedetybsihT.tpurretniehtsreggirttahtkcolbehtfoxednIehtsdlohtI.xednItpurretnI

.BSLehtsi0tiBelihwBSMehtsi7tiB.daergniebretfaFFx0ottesyllacitamotuasi
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Functional Description

xednI
)xeh(

tluafeD
)xeh(

7tiB 6tiB 5tiB 4tiB 3tiB 2tiB 1tiB 0tiB

5C xx
-- -- -- -- -- -- TATSCP TATSRS

-- -- -- -- -- -- R R

emaN tluafeD noitpircseD

TATSCP R
.rotacidnIelcyc-rewoP

.daerretfa0otderaelcyllacitamotuasitibsihT.elcycrewoparetfa1sitibsihtfoeulavehT

TATSRS R
.rotacidnIteser-tfoS

.daerretfa0otderaelcyllacitamotuasitibsihT.teser-tfosaretfa1sitibsihtfoeulavehT
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(Note 1)

Supply Input Voltage, IN1, IN2, IN3, IN4, IN5, IN6, IN7 to GND ---------------------------------------------------------  -0.3V to +5.5V

LX_Pin Voltage  ----------------------------------------------------------------------------------------------------------------------  -0.3V to (IN_+0.3V)

Other Pins ---------------------------------------------------------------------------------------------------------------------------- -0.3V to (IN_+0.3V)

Storage Temperature Range  ------------------------------------------------------------------------------------------------------------- -65OC to +150OC

Junction Temperature  ------------------------------------------------------------------------------------------------------------------------------------ 150OC

Lead Temperature (Soldering, 10 sec)  ------------------------------------------------------------------------------------------------------------ 260OC

ESD Rating (Note 2)

HBM (Human Body Mode)  --------------------------------------------------------------------------------------------------------------------- 2kV

MM (Machine Mode)  ----------------------------------------------------------------------------------------------------------------------------- 200V

Package Thermal Resistance (Note 3)

VQFN 6x6-48L  θ
JA

  ----------------------------------------------------------------------------------------------------------------------  35°C/W
VQFN 6x6-48L  θ

JC
  -----------------------------------------------------------------------------------------------------------------------  3°C/W

Power Dissipation, P
D
 @ T

A
 = 25°C

VQFN 6x6-48L ----------------------------------------------------------------------------------------------------------- -------------------------  2.86W

(Note 4)

Operating Junction Temperature Range ---------------------------------------------------------------------------------  -40°C to +125°C
Operating Ambient Temperature Range --------------------------------------------------------------------------------------  -40°C to +85°C
Supply Input Voltage

 
------------------------------------------------------------------------------------------------------------------  2.7V to 5.3V

Absolute Maximum Rating

Thermal Information

Recommended Operation Conditions

Note 1. Stresses listed as the above “Absolute Maximum Ratings” may cause permanent damage to the device.
These are for stress ratings. 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 remain possibility to affect device reliability.

Note 2. Devices are ESD sensitive. Handling precaution recommended.

Note 3. θ
JA

 is measured in the natural convection at T
A
 = 25°C on a high effective thermal conductivity test board of

JEDEC 51-7 thermal measurement standard.

Note 4. The device is not guaranteed to function outside its operating conditions.
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Electrical Characteristics

retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU

ecnerefeR

egatloVtuptuOecnerefeR FERV C FER Fu1.0= 732.1 52.1 362.1 V

emiTyaleDecneuqeSNOrewoP T YD-NO lennahcotlennahC -- 2 -- sm

emiTyaleDecneuqeSFFOrewoP T YD-FFO ffolennahcotDLHRWP -- 2 -- sm

4KCUB,3KCUB,2KCUB,1KCUB:retrevnoCKCUB

egnaRegatloVtupnI V 4-1NI I KCUB Am0= 7.2 -- 3.5 V

dlohserhTROP V ROPNI

V 4-1NI gnisiR -- -- 5.2
V

V 4-1NI gnillaF 2.2 -- --

tnerruCylppuS IQ .gnihctiwsoN,KCUBelbanE -- 021 DBT Au

tnerruCnwodtuhS I DS KCUBelbasiD -- 0 2 Au

ycaruccAegatloVtuptuOtluafeD V FD

V KCUB I,V0.1=> KCUB Am01= 00.1- -- 00.1 %

V KCUB I,V0.1< KCUB Am01= 01- -- 01 Vm

noitalugeReniL ∆V ENIL I,V5.5otV7.2=_NI KCUB Am001= -- 51.0 -- V/%

noitalugeRdaoL ∆V DAOL

I 4/1KCUB A5.1otAm01= -- 7.1 --
A/%

I 3/2KCUB A8.2otAm01= -- 0.1 --

dlohserhTdooGrewoP V GPKCUB

V KCUB gnisiR -- 09 --
V% FD

V KCUB gnillaF -- 58 --

egnaRycneuqerFgnihctiwS F CSO MWP 0.2 52.2 5.2 zHM

emiTtratStfoS SS -- 1 -- sm

emiTnOmuminiM T nim-no -- 08 -- sn

tnerruCtuptuOmumixaM I XAM

4KCUB,1KCUB 5.1 -- --
A

3KCUB,2KCUB 8.2 -- --

timiLtnerruC I LC

4KCUB,1KCUB 8.1 2.2 7.2
A

3KCUB,2KCUB 5.3 2.4 9.4

ecnatsiseRNO
R NO

;SOMedis-hgiH;4KCUB,1KCUB
I 4/1XL .Am001=

-- 011 --

mΩ

;SOMedis-woL;4KCUB,1KCUB
I 4/1XL .Am001=

-- 08 --

;SOMedis-hgiH;3KCUB,2KCUB
.Am001=3/2XLI

-- 07 --

;SOMedis-woL;3KCUB,2KCUB
I 3/2XL .Am001=

-- 08 --

(V
IN

=3.7V, C
REF

=0.1uF, T
A
=250C unless otherwise specified)
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Electrical Characteristics

retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU

ecnatsiseRegrahcsiDnwodtuhS R SID elbasiDKCUB -- 0.1 -- kΩ

tnerruCegakaeLXL I KL-XL

roV0=XL,V5.5=NI,KCUBelbasiD
.V5.5

-- 0 2 Au

5ODL,4ODL,3ODL,2ODL,1ODL:rotalugeRraeniLesioNwoL

egnaRegatloVtupnI V 6-5NI

I,5NI 3-1ODL Am0= 5.2 -- 3.5
V

I,6NI 5-4ODL Am0= 7.2 -- 5.5

dlohserhTROP V ROP6NI

V 6NI gnisiR -- -- 2.2
V

V 6NI gnillaF 8.1 -- --

ycaruccAegatloVtuptuOtluafeD V FD

V ODL I,V0.1=> ODL Am01= 00.1- -- 00.1 %

V ODL I,V0.1< ODL Am01= 01- -- 01 Vm

noitalugeReniL ∆V ENIL I,V5.5otV0.3=6-5NI ODL Am01= -- 5.0 -- Vm

noitalugeRdaoL ∆V DAOL

I 2/1ODL Am051otAm1= -- 1.0 --
A/V

I 5/4/3ODL Am053otAm1= -- 1.0 --

RRSP RRSP
V,zHk1 ODL I,V2.1= ODL Am02= -- 07 --

Bd
V,zHk01 ODL I,V2.1= ODL Am02= -- 05 --

tnerruCylppuS IQ ODLelbanE -- 06 -- Au

tnerruCnwodtuhS I DS ODLelbasiD -- 0 2 Au

emiTtratStfoS SS V ODL V0.3= -- 005 -- su

dlohserhTdooGrewoP V GPODL

V ODL gnisiR -- 09 --
V% FD

V ODL gnillaF -- 58 --

esioNtuptuO V ESION

V,zHk001-zH01 ODL I,V2.1= ODL

Am02=
-- 05 -- Vu SMR

ecnatsiseRegrahcsiDnwodtuhS R SID 1=]2[SID,elbasiDODL -- 5.1 -- kΩ

egatloVtuoporD V VD

I;2ODL,1ODL ODL V,Am08= ODL >
V1.3

-- 041 082

Vm
I;5ODL,4ODL,3ODL ODL ,Am061=

V ODL V1.3>
-- 041 082

tnerruCtuptuOmumixaM I XAM

2ODL,1ODL 051 -- --
Am

5ODL,4ODL,3ODL 053 -- --

timiLtnerruC I LC

V;2ODL,1ODL ODL FDVx59.0= 081 062 043

AmV;5ODL,4ODL,3ODL ODL =
FDVx59.0

004 005 006

timiLtnerruCtiucriCtrohStuptuO I LCS

V;2ODL,1ODL ODL V0= 54 56 58
Am

V;5ODL,4ODL,3ODL ODL V0= 58 521 561
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Electrical Characteristics

retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU

8ODL,7ODL,6ODL:rotalugeRraeniLegatloVtupnIwoL

egnaRegatloVtupnI V 7NI I,7NI 8-6ODL Am0= 7.1 -- 3.5 V

ycaruccAegatloVtuptuOtluafeD
V FD

V ODL I,V0.1=> ODL Am01= 00.1- -- 00.1 %

V ODL I,V0.1< ODL Am01= 01- -- 01 Vm

noitalugeReniL ∆V ENIL I,V5.5otV0.3=7NI ODL Am01= -- 5.0 -- Vm

noitalugeRdaoL ∆V DAOL

I 6ODL Am051otAm1= -- 1.0 --
A/V

I 8/7ODL Am053otAm1= -- 1.0 --

RRSP RRSP
V,zHk1 ODL I,V2.1= ODL Am02= -- 05 --

Bd
V,zHk01 ODL I,V2.1= ODL Am02= -- 03 --

tnerruCylppuS IQ ODLelbanE -- 05 -- Au

tnerruCnwodtuhS I DS ODLelbasiD -- 0 2 Au

emiTtratStfoS SS V ODL V0.3= -- 005 -- su

dlohserhTdooGrewoP V GPODL

V ODL gnisiR -- 09 --
V% FD

V ODL gnillaF -- 58 --

esioNtuptuO V ESION

V,zHk001-zH01 ODL I,V2.1= ODL

Am02=
-- 05 -- Vu SMR

ecnatsiseRegrahcsiDnwodtuhS R SID 1=]2[SID,elbasiDODL -- 5.1 -- kΩ

egatloVtuoporD V VD

I;6ODL ODL V,Am08= ODL V1.3> -- 001 002

VmI;8ODL,7ODL ODL V,Am061= ODL >
V1.3

-- 001 002

tnerruCtuptuOmumixaM XAMI
6ODL 051 -- --

Am
8ODL,7ODL 053 -- --

timiLtnerruC I LC

V;6ODL ODL FDVx59.0= 081 062 043
Am

FDVx59.0=ODLV;8ODL,7ODL 004 005 006

timiLtnerruCtiucriCtrohStuptuO I LCS

V;6ODL ODL V0= 54 56 58
Am

V;8ODL,7ODL ODL V0= 58 521 561

9ODL:rotalugeRraeniLrewoPtupnIwoL

egnaRegatloVtupnI V 5NI I,5NI 9ODL Am0= 5.2 -- 3.5 V

ycaruccAegatloVtuptuOtluafeD V FD I ODL Am01= 3- -- 3 %

noitalugeReniL ∆V ENIL Am1=tuoI,V5.5otV5.2=5NI -- 31 -- Vm
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Electrical Characteristics

retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU

tnerruCylppuS IQ ODLelbanE -- 5 -- Au

tnerruCtuptuOmumixaM I XAM 9ODL 01 -- -- Am

roticapaCtuptuO C TUO 74.0 -- -- Fu

revirDDELMWP

tnerruCtuptuOmumixaM I XAM-DEL elcyCytuD%001,V7.3=6NI 6 01 61 Am

egatloVwoLtuptuO V WOL-DEL Am6=tnerruCkniS,4MWP-1MWP -- -- 53.0 V

tnerruCegakaeLtuptuO I KL

ecruoS,V5.5=4MWP-1MWP
tnerruC

-- -- 1 Au

ycneuqerFMWP QERF 000=]0:2[ERF -- 52.0 -- zH

egnaRytuDMWP YTUD 1111ot0000=]0:3[YTUD 62.6 -- 001 %

tceteDyrettaBwoL

dlohserhTtceteDyrettaBwoL TDBL ]0:3[VELTAB,gnillaf6NI 368.2 9.2 279.2 V

dlohserhTsiseretsyHyrettaBwoL THBL gnisir6NI -- 2.0 -- V

TATSRWP/,OTSR/,ORI/,4TESV,3TESV,2TESV,3NERWP,DLHRWP,NORWP/:tuptuOdnatupnIcigoL

leveLhgiHtupnI VH

,2TESV,3NERWP,DLHRWP
4TESV,3TESV

4.1 -- -- V

leveLwoLtupnI VL

,2TESV,3NERWP,DLHRWP
4TESV,3TESV

-- -- 4.0 V

tnerruCegakaeL I KL V5.5=OTSR/,ORI/ -- 1.0 1 Au

egatloVwoLtuptuO V WOL Am5=tnerruCkniS,OTSR/,ORI/ -- -- 3.0 V

leveLhgiHNORWP/ V ybdnatS ybdnatSNORWP/ NI9.0 -- NI V

leveLelddiMNORWP/ V RWP

emuseR/dnepsuS/FFO/NORWP
edoM

NI4.0 -- NI6.0 V

leveLwoLNORWP/ V TESER teseRelcyCrewoP/WS -- -- 4.0 V

emiTtcetedffOrewoPNORWP/ T YD-FFOWP leveLelddiMotNORWP/ -- 8 -- s

emiTtcetedteseRNORWP/ T YD-RWH leveLwoLotNORWP/ -- 4 -- s

emiTyaleDNORWP/ T YD-RWP

rewopretfa(norewopotNORWP/
)ffo

-- 23 -- sm

emiTyaleDNORWP/ T YD-RWP

6NIretfa(norewopotNORWP/
)tesernorewop

-- 005 -- sm

emiTyaleDgnillaFTATSRWP/ T YDF-TATS

yaledgnillafTATSRWP/otNORWP/
emit

-- 23 -- sm

emiTyaleDNOrewoPOTSR/ T YD-OTSR OTSR/ot2KCUBdna1KCUB -- 46 -- sm

emiTyaleDtluaFOTSR/ T YD-FSR OTSR/otgnillafGPKCUBV4KCUB -- 1 -- sm

emiTyaleDteseROTSR/ T YD-FSR OTSR/otgnillafNORWP/ -- 23 -- sm

emiTyaleDtpurretnI T YD-TNI ORI/ottluaF -- 1 -- sm

emiTyaleDelcyCrewoP T YD-CP

dna][CPIS(NOrewoPotFFOrewoP
)][NECPDW

-- 1 -- s
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Electrical Characteristics

retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU

ecafretnIC2I

leveLwoLADS,LCS VL

04-=AT,V5.5otV1.3=6NI OC ot
58 OC

-- -- 53.0 V

leveLhgiHADS,LCS VH

04-=AT,V5.5otV1.3=6NI OC ot
58 OC

55.1 -- V

tnerruCegakaeL I KL V5.5=ADS,LCS -- -- 1 Au

egatloVwoLtuptuOADS V LO Am5=tnerruCkniS,ADS -- -- 53.0 V

doirePkcolCLCS t LCS 5.1 -- -- su

emiTputeSataDADS t US 001 -- -- sn

emiTdloHataDADS t DH 003 -- -- sn

emiTputeStratS t TS noitidnoCtratSroF 001 -- -- sn

emiTputeSpotS t PS noitidnoCpotSroF 001 -- -- sn

noitcetorPerutarepmeTrevO

noitcetorPerutarepmeTrevO PTO -- 061 -- OC

siseretsyHerutarepmeTrevO ∆T -- 02 -- OC

START STOP

tSCL

tST

tSUtHD

tSP
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BUCK2(500mV/Div)

BUCK1(1V/Div)

LDO7(1V/Div)

BUCK3(1V/Div)

BAT(2V/Div)

LX1(2V/Div)

VOUT1(20mV/Div)

BAT(2V/Div)

LX1(2V/Div)

VOUT1(20mV/Div)

BUCK1(1V/Div)

BUCK2(500mV/Div)

BUCK3(500mV/Div)

LDO7(1V/Div)

BUCK4(2V/Div)

LDO1(500mV/Div)

/PWRON(2V/Div)

LDO7(1V/Div)

BUCK4(2V/Div)

LDO1(500mV/Div)

/PWRON(2V/Div)

LDO7(1V/Div)

Typical Operation Characteristics
Power ON

10ms/Div
BAT = 3.8V, Load = 0mA

Power OFF

20ms/Div
BAT = 3.8V, Load = 0mA

Power ON

1ms/Div
BAT = 3.8V, Load = 0mA

Power OFF

100ms/Div
BAT = 3.8V, Load = 0mA

BUCK1 Steady State Waveform

4us/Div
BAT = 3.8V, Load = 50mA

BUCK1 Steady State Waveform

400ns/Div
BAT = 3.8V, Load = 1A
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BAT(2V/Div)

LX4(2V/Div)

VOUT4(10mV/Div)

BAT(2V/Div)

LX4(2V/Div)

VOUT4(20mV/Div)

BAT(2V/Div)

LX3(2V/Div)

VOUT3(10mV/Div)

BAT(2V/Div)

LX3(2V/Div)

VOUT3(20mV/Div)

BAT(2V/Div)

LX2(2V/Div)

VOUT2(20mV/Div)

BAT(2V/Div)

LX2(2V/Div)

VOUT2(20mV/Div)

Typical Operation Characteristics
BUCK2 Steady State Waveform

2us/Div
BAT = 3.8V, Load = 50mA

BUCK2 Steady State Waveform

2us/Div
BAT = 3.8V, Load = 1A

BUCK3 Steady State Waveform

4us/Div
BAT = 3.8V, Load = 50mA

BUCK3 Steady State Waveform

400ns/Div
BAT = 3.8V, Load = 1A

BUCK4 Steady State Waveform

2us/Div
BAT = 3.8V, Load = 50mA

BUCK4 Steady State Waveform

2us/Div
BAT = 3.8V, Load = 1A
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LDO6(2V/Div)

ILDO6(200mA/Div)

BAT(2V/Div)

LDO5(2V/Div)

ILDO5(500mA/Div)

BAT(2V/Div)

LDO4(2V/Div)

ILDO4(500mA/Div)

BAT(2V/Div)

LDO3(1V/Div)

ILDO3(200mA/Div)

BAT(2V/Div)

LDO2(1V/Div)

ILDO2(100mA/Div)

BAT(2V/Div)

LDO1(1V/Div)

ILDO1(200mA/Div)

BAT(2V/Div)

Typical Operation Characteristics
LDO1 Current Limit Waveforms

1ms/Div
BAT = 3.8V

LDO2 Current Limit Waveforms

1ms/Div
BAT = 3.8V

LDO3 Current Limit Waveforms

1ms/Div
BAT = 3.8V

LDO4 Current Limit Waveforms

1ms/Div
BAT = 3.8V

LDO5 Current Limit Waveforms

1ms/Div
BAT = 3.8V

LDO6 Current Limit Waveforms

1ms/Div
BAT = 3.8V
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50%

55%

60%

65%

70%

75%

80%

85%

90%

95%

100%

0 200 400 600 800 1000 1200 1400 1600

VIN = 3.8

VIN = 4.2

50%

55%

60%

65%

70%

75%

80%

85%

0 500 1000 1500 2000 2500 3000

VIN = 3.8

VIN = 4.2

50%

55%

60%

65%

70%

75%

80%

85%

0 500 1000 1500 2000 2500 3000

VIN = 3.8

VIN = 4.2

50%

55%

60%

65%

70%

75%

80%

85%

90%

0 200 400 600 800 1000 1200 1400 1600

VIN = 3.8

VIN = 4.2

LDO8(2V/Div)

ILDO8(200mA/Div)

BAT(2V/Div)

LDO7(1V/Div)

ILDO7(200mA/Div)

BAT(2V/Div)

Typical Operation Characteristics
LDO7 Current Limit Waveforms

1ms/Div
BAT = 3.8V

LDO8 Current Limit Waveforms

1ms/Div
BAT = 3.8V

BUCK3 Efficiency

VIN (V)

E
ffi

ci
en

cy
 (%

)

BUCK4 Efficiency

VIN (V)

E
ffi

ci
en

cy
(%

)

BUCK1 Efficiency

VIN (V)

E
ffi

ci
en

cy
 (%

)

BUCK2 Efficiency

VIN (V)

E
ffi

ci
en

cy
(%

)
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Application Information
BUCK”s: Output Inductor Selection

Output inductor selection is usually based on the consid-
erations of inductance, rated current value, size require-
ments and DC resistance (DCR). The inductance is cho-
sen based on the desired ripple current. Large value induc-
tors result in lower ripple currents and small value induc-
tors result in higher ripple currents. Higher input voltage or
output voltage also increases the ripple current as shown
in the equation below. A reasonable starting point for set-
ting ripple current is £G IL = 20% of average load. For
most applications, the value of the inductor will fall in the
range of 1uH to 10uH.
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where £GIL = ripple current in the inductor, fSW = operat-
ing frequency, L = inductor, VO = output voltage, and VI =
input voltage.

Maximum current ratings of the inductor are generally speci-
fied in two methods: permissible DC current and satura-
tion current. Permissible DC current is the allowable DC
current that causes 40¢J temperature raise. The satura-
tion current is the allowable current that causes 10% in-
ductance loss. Make sure that the inductor will not satu-
rate over the operation conditions including temperature
range, input voltage range, and maximum output current.

BUCK’s : Output Capacitor Selection

The uP1720P is specifically designed to operate with mini-
mum 10uF X5R or X7R ceramic capacitor. The value can
be increased to improve load/line transient performance.
Y5V dielectrics, aside from losing most of their capaci-
tance over temperature, they also become resistive at high
frequencies. This reduces their ability to filter out high fre-
quency noise. The ESR of the output capacitor determines
the output ripple voltage and the initial voltage drop follow-
ing a high slew rate load transient edge. The output ripple
voltage can be calculated as:
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where£GVO = output voltage ripple, £GIL = ripple current
in the inductor, fSW = operating frequency, and COUT =
output capacitance.

The ceramic capacitor with low ESR value provides the low
output ripple and low size profile. Connect 10uF~22uF
ceramic capacitor at output terminal for good performance
and place the input and output capacitors as close as pos-
sible to the device.

LDO’s: Input / Output Capacitors

The uP6636 is designed and optimized to work with low
value, low-cost ceramic capacitors in space saving and
performance consideration. A minimum 1uF capacitor is
required from-input-to-ground to provide stability. Input ca-
pacitors greater than 1uF offer superior input line transient
response and will assist in maximizing the highest pos-
sible power supply ripple rejection ratio (PSRR). Ceramic,
tantalum, or aluminum electrolytic capacitors may be se-
lected for CIN. Typical output capacitor values for maxi-
mum output current conditions range from 1uF to 10uF.
Larger capacitors are recommended for applications ex-
pecting low output noise and optimum power supply ripple
rejection characteristics. Place the capacitors physically
as close as possible to the device with wide and direct
PCB traces. X7R/X5R dielectric-type ceramic capacitors
are recommended because of their temperature perfor-
mance. X7R type capacitors loss capacitance by 15% over
their operating temperature rand and are the most stable
type of ceramic capacitors. Z5U or Y5V dielectric capaci-
tors loss their capacitance by 50% and 60% respectively
over their operating temperature ranges.
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Note
1.Package Outline Unit Description:

BSC: Basic. Represents theoretical exact dimension or dimension target
MIN: Minimum dimension specified.
MAX: Maximum dimension specified.
REF: Reference. Represents dimension for reference use only. This value is not a device specification.
TYP. Typical. Provided as a general value. This value is not a device specification.

2.Dimensions in Millimeters.
3.Drawing not to scale.
4.These dimensions do not include mold flash or protrusions. Mold flash or protrusions shall not exceed 0.15mm.

Package Information
VQFN 6x6-48L

5.90 - 6.10

Pin 1 mark
Bottom View - Exposed Pad

0.15 - 0.25

4.10 - 4.60 0.30 - 0.50

5.90 - 6.10

0.00 - 0.05 0.20 REF

0.80 - 1.00
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Important Notice

uPI and its subsidiaries reserve the right to make corrections, modifications, enhancements, improvements, and other changes to its products
and services at any time and to discontinue any product or service without notice. Customers should obtain the latest relevant information
before placing orders and should verify that such information is current and complete.
uPI products are sold subject to the terms and conditions of sale supplied at the time of order acknowledgment. However, no responsibility
is assumed by uPI or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result from its
use. No license is granted by implication or otherwise under any patent or patent rights of uPI or its subsidiaries.
COPYRIGHT (C) 2013, UPI SEMICONDUCTOR CORP.

uPI Semiconductor Corp.
Headquarter
9F.,No.5, Taiyuan 1st St. Zhubei City,
Hsinchu Taiwan, R.O.C.
TEL : 886.3.560.1666   FAX : 886.3.560.1888

uPI Semiconductor Corp.
Sales Branch Office
12F-5, No. 408, Ruiguang Rd. Neihu District,
Taipei Taiwan, R.O.C.
TEL : 886.2.8751.2062    FAX : 886.2.8751.5064




