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DESCRIPTION

The SLM5E00 devices provide a power
supplysoclution for products powered by eithera
one-cell Li-lon orli-polymerbattery. The
converter generates a stable cutput voltage that
is either adjusted byan external resistor divider
orfixedinternallyon thechip. It provides high
efficient power conversionand iscapable of
delivering outputcurrents upto 2. 1Aat 5.3V ata
supplyvoltage down to 2.9, The maximumpeak
currentin the step-up switch islimited to a value
of 6BA. TheSLMEG00 operates at 800KHz
switching frequencyand enters pulse-skip-mode
{PSM) operation at light load currentsto maintain
high efficiency overthe entire load current range.
The PSM mode extends the batterylife by
reducing the quiescent current to 80uA (typ)
during lightload operation. Alow-EMI mode is
implemented to reduce ringing and, in effect,
lowerradiated electromagnetic energy when the
converter entersthe discontinuous conduction
mode. The converter can be disabled to minimize
battery drain. During shutdown, theloadis
completelydisconnected from the battery.

SLM5600
Step-up Converter

FEATURES
95% Efficient Synchronus Step-up
Converterwith 24 OutputCurrent From
2. Input
Wide VBAT Range From 2.5V to5 .5V
Fixed and Adjustable Cutput Voltage
Built-in Output Cver-voltage Protection
Light-Load Pulse Skip Mode with 804
Quiescent Current
Low Battery Comparator
Low EMI-Converter (Integrated Anti-ringing
Swatch)
Load Disconnect During Shutdown
ThemalShutdown and Overload Protection
Available ina Small3mmx 3mm QFN-16

APPLICATIONS
Tahblet PCand Notebook
PowerBank
USE Charging Port (5V)
DC/DC MicroModules

Figure1. SLM5600 Typical Operating Circuit
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SLMS5600
5V2ASynchronous Step-up Converter

Ordering Information

Part Mo. Marking Temp. Range Package Remark
SLM5600 S -40°C ~+85°C QFN1EL 3x3
HHRHK

PinConfiguration

PinDescription

NAME FINNO. | DESCRIPTION
EN 11 Enable input. {1:WBAT enabled, 0: GND disabled)
B 1 “foltage feedback of adjustable versions. Connect FBE to GND and set fixed
5125V output voltage.
GMND 13 Analog Ground pin. Connect GND toPGND underEP.
LBl 9 0.5V Threshold Low batterycomparatorinput (comparatorenabled with EN)
LBO 12 Lowbattery comparatoroutput (open drain}
NC 2 Mot connected
MODE 10 Enable/disable pulse skipmode (1:VBATdisabled, 0: GND enabled)
SW 3. 4 Step-up and rectifying switchinput
PGND 5. 6, 7 | Power Ground pin.
WBAT 8 Input Supplyvoltage
YVOUT | 1, 15, 16 | Step-up convert output
Ep Exposed pad must be soldered to achieve appropriate power dissipation.
ConnectEPto GND.
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SLMS5600
5V2ASynchronous Step-up Converter

AbsoluteMaximum Rating(1)

Supplyvoltage(WVBAT) ... ... -0 3V toHEN Lesd Temperstura .. 280°C
Dutput Voltege (WOUT) ... -0 3o HEY Junctiontemperature range, TJ ... .. 4R C ~+135°C
Inputoltage (LEL.LBO.SW) ... =003 to-HE Storsgetemperatura range, Tsig ... ... SRC~+155°C
Inputiioltage (MODE, EN.FB]........ -0 3o +HEW

Peakoutputcurrent.......... ... nternallylimited

Thermalinformation

Mazimumn Power Dissipabon{TA=+25°C ). .. 2.2W Thermal resistanceBJA) ... A55CIW

RecommendOperatingConditions(2)

Inputoltage (WVBAT) ..ol +2 0 to+5.5 Operating Temnperature Range ... -40PCtoHRESC
Dutput Voltege (WOUT) .. ... +2 5o +5.5\
Note(1): Strezzheyond thoselizted under "Absoiufe Maximum 317 Yer1l

Ratings" may damage the device.

Note(2): The deviceiznofguarsnieed to fimcfion outside the
recommended opersfingoonditions.

ElectricalCharacteristics

ThA=+25C, 2.5V <WBAT =5 5V unlezsotherwisenoted.
Typical valuesare atVBAT="EN =3 6 and""OUT=5""

PARAMETER TESTCONDITIONS MIN TP AX UNIT
Input voltagerangeVBAT 25 5.5 W
Input Under voltagelockout threshaold WBATvoltagedscreasing 22 W
Qutputvoltageadjustablerange’'OUT 25 5.5 W
FBE=GHD ThA=+25°C 450 | 500| 510 W

ThA=-40Cto+55°C 435 515

Feedbackvoltage WFB TA=+25°C 4490 500 210 'y’

Oscillator frequencyfOSC 800 KHz
MCH SwitchCurrentLimit WOUT=5V 55 A
MCH Switchon resistance WOUT=5 60 m
PCH Switch onresistance WOUT=53v 60 md
Shutdown Gurrent WEN =00 WVBAT =3.6V 0.1 1 s
WBAT WFB =055V &0 iy

WOouT WFB =055V, VOUT=3V =3

LowBatteryLBI voltagethreshold VBl voltagedecreasing 435 500 515 '

LBlinputhysteresis 10 'y
LBlinputBias Current LBI=YBAT crGMD -0.1 0.1 Irss
LBED output lowvaltage WOUT=5 andLBI=0 sink 100wA 004 0.4 W
LBD outputleakagecurrent WLBI=0.6V andLBO= 5V 0.1 e
EM. MODE logic lowvaoltage 0.4 W
EM, MODE logic highvoltage 14 W
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SLM5600
5V2ASynchronous Step-up Converter

PARAMETER TESTCONDITIONS MIN P MAX UNIT
EM, MODE leakagecurrent Clampedon GHD or'VBAT 1 1 e
Themal Shutdown 150 i
Themal ShutdownHysteresis 20 T

FunctionalBlockDiagram
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Figure2 SLMS5600 Functional BlockDiagram
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Detailed Description

The SLMS600 isbased ona fixedirequencyc urrent
mode pulzewidthmedulationtopolegy. The peak currentof
theMMOS switc hissensedtclimit themaximumc urrent
flowingthroughtheswitchandtheinductor. Thetypical
peakecurrentlimit izzettobA. Anintermnal temperaturs
sensorpreventsthedevicefromgetting overheatedincase
ofexcessive power dizsipation.

The MODE pin can beusedioselect different
operationmodes. SetMODE pinlowto enablepulseskip
mode andimprove efficiency atlightload.In pulse skip
mode thet onverter onlyoperateswhen theoutputvoltage
tripsbelowa setthreshold voltage. ltramps uptheoutput
voltagewith oneor severalpulzesandreturns pulseskip
mode once theoufput voltagesxceeds thesetthrezhold
voltage. Thig pulzeskip mode canbedizabledbysettingthe
MODE tchVBAT.

The low-batterydetector circuit LEI/LEC istypically
uzedtosupervise thebattery voltageand togenerate an
errorflagwhenthebatieryvoltagedropsbelowauser-set
thresholdvoltage. Thefunctionis onlyactivewhenthe
deviceiz enabled{EMN=Hi).\Whenthedsviceisdizabled, the
LBOpinis high-impedance. The LBl tripthresholdis 500
m*/_Duringnormal operaticn, LBO stays at highimpedance
whenthevoltage, appliedat LBl isabovethe threshold It is
active lowwhen the voltageat LBl goesbelows00my . The
lowbattenyvoliagecanbe programmedwith aregistive
divider connected totheLBI pin.

Thedeviceintegratesa circuitthat removes theringing
thatty picallyappearsontheSW nodewhenthe converter
entersdiscontinuouscurrent mode. Inthis case thecurrent
throughthe inductor ramps tozero andtherectifying PMOS
switchigturned off toprevent areverse current flowingfrom
theoutput capacitorsback tothebattery. Due tothe
remainingenergy thatis storedinparasitic componentsof
thezemiconductor and theinductor a ringingoen the SWpin
isinduced. Theintegrated anti-ringingswitchc lampsthis
voltagetowBATandthereforedampensringing.

wiww.sola-ic.com

SLM5600
Step-up Converter

Application Information

Becaugeofthehighintegration of SLMS600, the
applicationcircuit issimple. Onlyinput capacitor C1, output
capacitorC2, C3, inductor L, outputfeedback resistors B3,
R4, LBl Battenyvoltagedivider R1,R2.LED pull-upresistor
REneedto beselectedfor thetargeted applications
specifications.

Settingthe CutputVoltage

The3LMS600cutput voltagecanbeadjustedwith an
external resistor divider {SeeFigure1 SLMSE00Typical
OperatingCircuit). The typical value ofthe voltageon the
FB pinisS00mY. Themaximumallowed valusfor the
outputvoliageisS. 5. Choose thebottom resistor R4 in
the 100kQ~500k2 rangetoset thedivider currentat 1 pAor
higher. Thevaluecfresistor R3, dependingonthe needed
outputvoliage'OUT, canbe calculatedusing Equation 1:

Settingthe LBI/LBO Threshold Voltage
Therecommendedvaluefor R2is thereforeinthe

rangeof 300k, Fromthat thevalue ofresistor R1,

dependingonthedesiredminimumbatteryvoltage WBAT,

canbe calculated usingEquationz:

Theoutput ofthelowbatiery supervisor isasimple
open-draincutput thatgoesactive lowif thededic ated
batteryvoltagedropsbelowthe programmedthresheld
voltageonlBl. The LECoutput requiresapull-up resistor
with arecommendedvalueof 1Magl Themaximum
voltagewhichizsused to pullup theLBEOoutputs shouldnot
excesdthe SLMS500output voltage. Ifnotused, thelLBO
pincanbeleftfloatinger tiedto GMD.

BIT Yer1.0
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InductorSelection

Theinductor DC curent ratingshouldbe greater (by
somemargin} thanthemaximuminput averagecurrent. The
highestpeak currentthrough theinductor andthe switch
dependsontheoutput load, converter efficiency». theinput
voltage/BAT), andtheoutput voltageOUT). Estimation
ofthemaximum averageinductor currentcanbe done
usingEquation 3

Forexample for ancutput c urrentof 24 5t 5% with25%
efficiency at least 4. 74 ofaverage currentflows throughthe
inductor ata minimuminput voltageof2 5.

The SLMS800 step-upcomverters have beenoplimized
tooperatewithan effective inductanceintherangeof 1uH
1o 3. 3pH andwithoutput capacitors inthe rangeof 20uF to
200uF Theintermal compensation is optimized for an
outputfilier of L=1.2uHand COUT =100pF Larger or
smallerinductor valuescanbe usedio oplimize the

performanceof thedevicefor specificoperating conditions.

InputCapacitor
Place atleast a 10uF input ¢ eramic capacitor clozeto
thelCis toimprove transient behavior oftheregulator and

EMI behavior of thetotal power supplycircuit.

OutputCapacitor

Fortheoutput capacitor, it iz rec ommendadio use X7TR
ceramiccapacitorsplac edasclose azpossible totheVOUT
andPGMDpinsofthelC. Arecommendedoutput
capacitanc evalusizaround 20~200uF _Motethathigh
capacitanceceramic capacitorzhave aDCEBiag effect,
whichwill havea stronginfluenc eonthefinal effective
capacitance A 10V rated12305capacitor with10pFcan
have aneffectivecapacitance of less5uF at an output

voltageof 5.
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SLM5600
Step-up Converter

Layout consideration

Usewide andshort trac esforthemaincurrentpathand
for thepower groundiracks. Theinput capacitor, output
capacitor andthe inductor shouldbe plac edas closeas
possibletothelC. Use acommongroundnodefor power
groundandadifferent one for analogground to minimize
theeffectsof groundnoise Connect thesegroundnodes at
anyplaceclosetotheground pins ofthe I1C.

Thermal information
Implementationof integratedeircuits inlow-profileand
fine-pitc hsurface-mount packagestypicallyrequireszpecial
attentionto power dissipation. Manysystem-dependent
izsuessuchas thermal coupling, girflow, added heat sinks
andconvection surfaces andthepresence of other
heat-gensratingcomponentzafiect thepowser-dissipation
limits ofagivencomponent.
Three baszicapproac hesfor enhancingthermal
performante arslisted below:
Improve thepower dissipationcapatbilityofthe PCE design
Improve thethermal couplingofthecomponentto thePCE
Introducing siflowinthesystem
The maximumjunction temperature {TJ)ofthe
SLMSE0D devicesis 125 . Thethermal resistanceofthe
16-pinQiFNpackageis & J& =457/ ifthe ExposedPAD
izsoldered. Specified regulator cperationis assuredtoa
maximumambisnt temperatureTA of+50%C . Therefore, the
maximumpaower dizsipationfor the16-pin QFMpackage it
izabout 1.67W More power canbedizsipatedif the
maximumambisnt temperaturect the applicationislower.
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SLM5600

SV2ASynchronous Step-up Converter
SLMS600 QFN 16L 3mmx3mm PACKAGE OUTLINE DIMENSIONS
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"\ DETAIL A
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DETAIL A
Thermal Pad Option
SYMBOLS MILLIMETERS INCHES
MIN. IVAX. MIN. WA
A 0.70 0.80 0.023 0.031
AT 0.00 0.05 0.000 0.002
b 018 0.3 0.00v 0.012
E 2.90 310 0114 0.122
D 2.90 3.10 0.114 0.122
D1 1.70 0.087
E1 1.70 0.087
e 0.50 0.020
L 0.30 0.50 0012 0.020
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R ALEE i FH
HELHE (VIN): 0.3Vio-6V SR ENEESELE
VOUT : 0.3Vto+6V BENEE
LEI; LBO: SW: 0.3Vto+6V USB FHRO (3V)

MODE. EN, EB: -3V to+6V

RARLUEERER: 6.0A

DCDC fadhiEE

SRR 260°C
iR 135
TEWERETDR: -400C-857T
M35 :m 2 - 55700 +155°C:
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SLM5600
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SLM5600
2A 800KHz [A]0 TR i g%

G =t 1HEA
11 EN FiAfEReiR (LVIN {#5E 0:GND x#f)
14 FB EiEEAHRE-. FBEEE GND: EE&Hid 5125V HilBE
13 GND TRIGL I - 18 TR P Rt 5 A AR, M A0 R
9 LBI {RER B bk dir 2540 A (bL s R 0 EN RIMEEE)
12 LBO {EER B EL i 5L
2 NC TIEE
10 MODE | {E5 287 PSM 2601 VIN 28,0 GND {$§s
30 4 5T HEERHF=HiA
51 627 PGND | ThEM
8 VIN i FRIR
1, 15, 16 | VOUT | HEiEHEHiLIR
- [EEER IR AR AT AR 4 RO EAITh E
1 [ ARIR 23
Hin B
; o BRIEFFANA B, BRI R ] ; e
: T WRER VRN W Bk | Bl
i A, VIN BB, S 25 53 v
A% [E i i (B VI E[E 1 BEF 1 22 Vv
%i B E VOUT aliBE 25 5.5 v
FE=GND | TA=-25°C 495 [so5| 515 v
BB E TA=40"Cto+85°C 49 52
= {E6[E VEB TA=+25°C 400 | 500 | 510 | mV
IFe%E FOSC 200 EHz
NCH F B3R ) VOUT=5V 5.5 A
NCH x5 @HEHE VOUT=3V &0 mQ
PCH £ SiEE, [ VOUT=5V 60 mQ
FHTER VEN=0V, VBAT=3.6V 0.1 1 ud
VIN VFB=0.55V 80
TR VOUT VFB=0.55V: VOUT=5V 5 A
fEEE,E%i A LBI B EFH{E VLEI HEiF 30 & 485 500 | 515 [ mV
LBI % B 10 mV
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SLM5600
2A 800KHz [A]0 TR i g%

LBl % » ELEH S LE[=VBATorGND 01 0.1 uA
LBO i e E VOUT=5V, VLBI=0V, 004 | 04 v
ih 100wA B3

LBO i & fRee B VLBI=0.6Vand VLBO=5V 0.1 ud
EN,MODE B30 & 04 :
EN,MODE iBiE=H [E 1.4

EN,MODE fRE5 # GND =g VIN 1 1 uA
AR IR ER 150 °C
HARIPE R RS 20 o

HEEH

B 2. sLAS600 THESHER
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SLM5600
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SLM5600
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Rolaaseil IC B VOUT #1 PGND Rilpid - HitBEFETE
20uF B 200pF BEIMEE - EEIEMNESEERM
=REAE—TERRINE, CeSRENTEHREE
P B e fl0—--m B 10V, 0805 £HEERY 10uF
PR B HILE EA VAR FER RS T
JuF =

=1.67W

www.DatasheetsPDF.com

Verl.0

[

W sola-ic.com


S1
텍스트 입력기
www.DatasheetsPDF.com


SLM5600
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DETAIL A

Thermal Pad Option

— =% =T
= NN, MAX NN, MAX
x .70 0.80 0,028 0031
Al 0.00 0.05 0.000 0.002
B 018 03 0.007 5012
E 290 310 0114 0122
5 790 310 0114 012
DI 170 0.067
El 170 0.067
. 050 0.020
T 30 0,50 0012 0.020






