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Dual Synchronous Buck Controller with

  5V/3.3V 100mA LDOs for Notebook System Power

The uP6182 is a dual synchronous buck controller with

5V/3.3V 100mA LDOs for notebook system power supply

solution. A  250kHz VCLK output can be used for external

charge pump to generate gate drive voltage for load

switches.

The uP6182 supports high efficiency, fast transient response

and a combined power-good signal. The out of audio mode

maintains the switching frequency above audio frequency,

which eliminates noise in audio applications. The adaptive

on-time control provides a convenient and efficient

operation.

The uP6182 has internal soft-start to control the inrush

current. The soft-stop feature avoids negative output voltage

for undervoltage protection, overcurrent protection, and

shutdown by discharging output through an internal switch,

and by damping the inductor current.

Supply input voltages ranging from 5.5V to 26V and output

voltages from 2V to 5.5V. Other features include overcurrent

protection, overvoltage protection, power-up sequencing,

power OK output, and thermal shutdown. The uP6182 is

available in the space saving package VQFN4x4-24L,

specified from -40 OC to 85 OC.

Wide Input Voltage Range: 5.5V to 26V

Two Synchronous Buck Controllers

Output Voltage Range: 2V to 5.5V

      Selectable Audio Mode in Light Load

      Internal 1.6ms Output Voltage Softstart

      Adaptive On Time Control Architecture

      4500ppm/OC R
DS(ON)

 Current Sensing

100mA 5V/3.3V LDO with Switches

1% 2V Reference Voltage Output

Power Good Output

OVP/UVP/OCP

Thermal Shutdown

VQFN4x4-24L

RoHS Compliant and 100% Lead (Pb)-Free

rebmuNredrO epyTegakcaP krameR

GAQA2816Pu L42-4x4NFQV

General Description

Applications

Ordering Information

Features

Pin Configuration

Notebook and Subnotebook System Power

Supplies

3-4 Cell Li-Ion Battery-Power Devices

  Dual Output Supplies for DSP, Memory, Logic

     and Microprocessor
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Note: uPI products are compatible with the current IPC/

JEDEC J-STD-020 requirements. 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
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Functional Block Diagram
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Functional Description

The uP6182 is a dual synchronous buck converter with

100mA 3.3V/5V LDOs is ideal for high-voltage, low-power

supplies for notebook computers. A 250kHz VCLK output

can be used for external charge pump to generate gate

drive voltage for load switches. The uP6182 supports high

efficiency, fast transient response and a combined power-

good signal. The out of Audio mode maintains the switching

frequency above audio frequency, which eliminates noise

in audio applications. The adaptive on-time control provides

a convenient and efficient operation. The uP6182 has

internal soft-start to control the inrush current. The soft-

stop feature avoids negative output voltage for undervoltage

protection, overcurrent protection, and shutdown by

discharging output through an internal switch, and by

damping the inductor current. Other features include

overcurrent protection, overvoltage protection, power-up

sequencing, power OK output, and thermal shutdown.

Enable and Soft Start

EN0 is the control pin of VREG5, VREG3 and VREF

regulators. Connect this node to GND disables

three regulators and decrease the shutdown supply current

to 10uA. Connect this node to 3.3V or 5V will turn the

three regulators on to standby mode. Two SMPSs become

ready to enable at this standby mode. The uP6182 has an

internal 1.6 ms output voltage softstart for each channel.

When the ENx pin becomes high level, an internal SS

begins ramping up the reference voltage to the reference

voltage of PWMs. The uP6182 shares one SS with both

channels, if ENx pin becomes high level while another

channel is starting up, soft start is postponed until another

channel soft start has completed. If both of EN1 and EN2

become high level at a same time (within 60us), both

channels start up at 1.6ms soft start time.

Table 1. Enabling State

0NE 1NE 2NE FERV 5ODL 3ODL 1HC 2HC KLCV

DNG X X ffO ffO ffO ffO ffO ffO

DNGotR ffO ffO nO nO nO ffO ffO ffO

DNGotR nO ffO nO nO nO nO ffO ffO

DNGotR ffO nO nO nO nO ffO nO ffO

DNGotR nO nO nO nO nO nO nO ffO

nepO ffO ffO nO nO nO ffO ffO ffO

nepO nO ffO nO nO nO nO ffO nO

nepO ffO nO nO nO nO ffO nO ffO

nepO nO nO nO nO nO nO nO nO

On Time Control and PWM Frequency

The uP6182 runs with constant frequency by feed-forwarding

the input and output voltage into the on-time, one-shot timer.

The on-time is controlled proportional to VOUT/VIN so that

the duty ratio will be kept as technically with the same

cycle time. The frequencies are set by TONSEL terminal

connection as Table 2.

Table 2. TONSEL Connection and Switching Frequency

LESNOT

noitcennoC

ycneuqerFgnihctiwS

1HC 2HC

DNG zHK002 zHK052

FERV zHK542 zHK503

3ODL zHK003 zHK573

5ODL zHK563 zHK064

Auto Skip and Ultra-Sonic Mode (USM)

The uP6182 automatically reduces switching frequency at

light load to maintain high efficiency. As the load current

decreased, the rectifying MOSFET is turned off when zero

inductor current is detected, the converter runs in

discontinuous conduction mode and it takes long time to

discharge the output capacitor to next ON cycle.

Ultra sonic mode is a technique that keeps the switching

frequency above audible frequencies while maintaining best

of the high conversion efficiency. When the ultra sonic mode

is selected, USM control circuit monitors both MOSFET

and force to change into the ON state if both of MOSFETs

are off for more than 32 µs. USM control circuit detects the

over-voltage condition and begins to modulate the on time

to keep the output voltage regulated.

LDO3/LDO5 Linear Regulators

The uP6182 has two sets of 100-mA linear regulators which

outputs 5V and 3.3V, The LDO5 provides the main power

supply for the circuitry of the device and provides the current

for gate drivers.The LDO3 is intended mainly for 3.3V supply

for the notebook system during standby mode. The 10uF

and 22uF ceramic capacitors are placed close to regulators

pins for stability.

LDO3/LDO5 Switcher

When the VO1 voltage becomes higher than 4.7V /3.15V

AND internal POK flag is tiggered, internal 3.3V/5V LDO

regulators are turned off shut off and the 3.3V/5V outputs

are connected to VO1/VO2 . The 510us POK delay helps

a switcher without glitch.

Output Discharge Control

When ENx is low, the uP6182 discharges outputs using

internal MOSFET which is connected to VOx.
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Functional Description

The current capability of these MOSFETs is limited to

discharge slowly.

POK

The uP6182 has one POK output indicator, when both

SMPS outputs are within the targets. The POK function is

activated with 2ms delay after ENx goes high. If the

output voltage is within +/-5% of the target value, internal

comparators detect power good state and the POK signal

becomes high after 510µs delay. Therefore POK goes high

around 2.5ms after ENx goes high. If the output voltage

goes outside of +/-10% of the target value, the POK signal

becomes low after 2µs delay. The POK output is an open

drain output and is needed to be pulled up to output voltage

source.

VCLK Charge Pump

270kHz clock signal is used for charge pump circuit to

generate a 15V dc voltage. The clock signal becomes

available when EN0 becomes higher than 2.4V or open

state. The clock driver uses VO1 as its power supply.

Regardless of enable or disable of VCLK, power

consumption of the uP6182 is almost the same. Therefore

even if VCLK is not used, one can let EN0 pin open or

supply logic high and let VCLK pin open.

18

VO1 15V/10mA

Figure 2. Charge Pump Configuration

Over Current Protection

The uP6182 has cycle-by-cycle over current limiting control.

The inductor current is monitored during the off state and

the controller keeps the off state when the inductor current

is larger than the over current trip level.

In order to provide both good accuracy and cost effective

solution, uP6182 supports temperature compensated

MOSFET RDS(on) sensing. ENx pin should be connected

to GND through the trip voltage setting resistor, R
TRIP

. ENx

terminal sources I
TRIP

 current, which is 10 µA typically at

room temperature, and the trip level is set to the OCL trip

voltage VTRIP as below. Note that the VTRIP is limited up to

about 205 mV internally.

)mV(24
9

)uA(I)k(R
)mV(V TRIPTRIP

TRIP −
×Ω

=

The voltage between GND pin and PHASEx pin monitors

the inductor current so that PHASEx pin should be

connected to the drain terminal of the bottom MOSFET

properly. I
TRIP

 has 4500 ppm/OC temperature slope to

compensate the temperature dependency of the RDS(on).

GND is used as the positive current sensing node so that

GND should be connected to the proper current sensing

device, i.e. the source terminal of the bottom MOSFET.

When the comparison is done during the off state, V
TRIP

sets valley level of the inductor current. Therefore, the load

current at over current threshold, I
LIM

, can be calculated as

follows:

IN

OUTOUTIN

DSON

TRIP

RIPPLE

DSON

TRIP
LIM

V

V)VV(

fL2

1

R

V

2

I

R

V
I

×−
×

××
+=

+=

In an over current condition, the current to the load exceeds

the current to the output capacitor thus the output voltage

tends to fall down. Eventually, it ends up with crossing the

under voltage protection threshold and shutdown both

channels.

Over/Under Voltage Protection

The uP6182 monitors the feedback voltage to detect over

and under voltage. When the feedback voltage becomes

higher than 115% target voltage, the OVP circuit latches

as the upper MOS off and the lower MOS on. The uP6182

monitors VOx voltage directly and if it becomes higher than

5.75V, the uP6182 turns off the top MOSFET driver. When

the feedback voltage becomes lower than 60% target

voltage, the UVP occurs and after 32us UVP delay, the

uP6182 latches off both side MOSFETs, and shut off both

drivers of another channel. This function is enabled after

2ms following ENx has become high.

UVLO Protection

uP6182 has LDO5 under voltage lock out protection (UVLO).

When the LDO5 voltage is lower than UVLO threshold

voltage both SMPS are turned off. This is non-latch

protection. When the LDO3 voltage is lower than (VO2 - 1

V), both switch mode power supplies are also turned off.

Over Temperature Protection

The uP6182 monitors the temperature of itself. If the

temperature exceeds typical 150OC, the uP6182 is turned

off including LDOs. This is a non-latch protection.
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I

1NIV

T,tnerrucNIV
A
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-- 55.0 1 Am
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A
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Supply Input Voltage, VIN ( Note1)----------------------------------------------------------------------------------------------------  -0.3V to +28V

BOOT to PHASE --------------------------------------------------------------------------------------------------------  -0.3V to ( LDO5 + 0.3V)

PHASE to GND

DC ------------------------------------------------------------------------------------------------------------------------- -0.3V to 28V

< 100ns --------------------------------------------------------------------------------------------------------------------------  -5V to 40V

LGATE to GND

DC ----------------------------------------------------------------------------------------------------------------------- -0.3V to (LDO5 + 0.3V)

< 100ns ------------------------------------------------------------------------------------------------------------------ -2V to (LDO5 + 2V)

EN0, EN1, EN2, VFB1, VFB2, VO1, VO2,TONSEL, SKIPSEL---------------------------------------------  -0.3V to +6V

POK, VCLK, LDO3, LDO5, VREF, to GND ---------------------------------------------------------------------------  -0.3V to 6V

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

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

ESD Rating (Note2)

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

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

Package Thermal Resistance (Note 3)

VQFN4x4 - 24L θ
JA

 -----------------------------------------------------------------------------------------------------------------------  40°C/W

VQFN4x4 - 24L θ
JC

 -----------------------------------------------------------------------------------------------------------------------  6°C/W

Power Dissipation, P
D
 @ TA = 25°C

VQFN4x4 - 24L -------------------------------------------------------------------------------------------------------------------------------------  2.5W

Operating Junction Temperature Range (Note 4) ------------------------------------------------------------------------  -40°C to +125°C

Operating Ambient Temperature Range --------------------------------------------------------------------------------------  -40°C to +85°C

Supply Input Voltage, VIN
 
---------------------------------------------------------------------------------------------------------- 5.5V to +26V

Absolute Maximum Rating

Thermal Information

Recommended Operation Conditions

Electrical Characteristics
Electrical characteristics over recommended free-air temperature range, V

IN
=12V. (Unless otherwise noted)
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FERV
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V62<NIV<V5.6,Am001< 57.4 0.5 52.5 V
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tnerruCtuptuO5ODL I
5ODLV
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nosnruT 55.4 7.4 58.4 V

siseretsyH -- 52.0 -- V

noRWSV5 R
WSV5

I,V5=1OV
5ODLV

Am001= -- 1 3 Ω

tuptuO3ODL

egatloVtuptuO3ODL V
3ODL

I,V0=2OV
3ODL

52=AT,Am001< OC 02.3 33.3 64.3 V

I,V0=2OV
3ODL

V62<NIV<V5.6,Am001< 31.3 33.3 05.3 V

I,V0=2OV
3ODL

V62<NIV<V5.5,Am05< 31.3 33.3 05.3 V

tnerruCtuptuO3ODL I
3ODL

V3=3ODL,V0=2OV 001 571 052 Am

dlohserhTrevOhctiwS V
WSV3HT

nosnruT 28.2 88.2 49.2 V

siseretsyH -- 52.0 -- V

noRWSV3 R
WSV3

I,V3.3=2OV
3ODL

Am001= -- 5.1 4 Ω

tuptuO

egatloVecnerefeRlanretnI V
FERI

I
FERV

etatsNOfogninnigeb,A0= 59.1 89.1 10.2 V

egatloVnoitalugeRBFV V
BFV

I,egatlovBF
FERV

noitcudnocsuounitnoc,A0= -- 00.2 -- V

tnerruCtupnIBFV I
BFV

T,V0.2=xBFV
A

52= OC 02- -- 02 An

tnerruCegrahcsiDTUOV I
ghcsiD

V5.0=xOV,V0=xNE 01 06 -- Am

srevirDtuptuO

ecnatsiseRETAGU R
ETAGU

V,ecruoS
xETAGU-xTOOB

Vm001= -- 4 8 Ω

V,kniS
ESAHP-ETAGU

Vm001= -- 5.1 4 Ω

ecnatsiseRETAGL R
ETAGL

V,ecruoS
ETAGL-5ODL

Vm001= -- 4 8 Ω

V,kniS
xETAGL

Vm001= -- 5.1 4 Ω

emitdaeD T
D

no-xETAGLotwol-xETAGU -- 01 -- sn

no-xETAGUotffo-xETAGL -- 03 -- sn
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Free Datasheet http://www.datasheet4u.com/



uP6182

10uPI Semiconductor Corp., http://www.upi-semi.com

Rev. F00, File Name: uP6182-DS-F0001

Electrical Characteristics

retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU

tuptuOkcolC

egatloVleveLhgiH V
HKLC

I
tuo

V5=1OV,Am01= 48.4 29.4 -- V

egatloVleveLwoL V
LKLC

I
tuo

V5=1OV,Am01= -- 60.0 21.0 V

ycneuqerFkcolC f
KLC

f
KLC

081 042 003 zHk

edoiDepartstooBlanretnI

egatloVdrawroF V
TOOBF

V
xTOOB-5ODL

I,
F

Am01= 7.0 8.0 9.0 V

tnerruCegakaeLTOOBV I
KLTOOBV

V5.5=xTUOV,V82=ESAHP,V63=TOOBV -- 1.0 1 Au

lortnoCycneuqerFdnaytuD

1emiTnO1HC T
11NO

V
NI

gnitteszHk002,V5=1OV,V21= -- 0802 -- sn

2emiTnO1HC T
21NO

V
NI

gnitteszHk542,V5=1OV,V21= -- 0071 -- sn

3emiTnO1HC T
31NO

V
NI

gnitteszHk003,V5=1OV,V21= -- 0931 -- sn

4emiTnO1HC T
41NO

V
NI

gnitteszHk563,V5=1OV,V21= -- 0411 -- sn

1emiTnO2HC T
12NO

V
NI

gnitteszHk052,V3.3=2OV,V21= -- 0011 -- sn

2emiTnO2HC T
22NO

V
NI

gnitteszHk503,V3.3=2OV,V21= -- 009 -- sn

3emiTnO2HC T
32NO

V
NI

gnitteszHk573,V3.3=2OV,V21= -- 037 -- sn

4emiTnO2HC T
42NO

V
NI

gnitteszHk064,V3.3=2OV,V21= -- 006 -- sn

emiTffOmuminiM T
NIMFFO

T
A

52= oC -- 003 -- sn

tratstfoS

emiTSSlanretnI ssT tratStfoSlanretnI 1.1 6.1 1.2 sm

noitacidnIKOrewoP

dlohserhtKOP V
KOPHT

rewolmorfniKOP 5.28 58 5.78 %

rehgihmorfniKOP 5.611 911 5.121 %

siseretsyhKOP 5.2 5 5.7 %

tnerruCknisKOP I
XAMKOP

V5.0=KOP 5 21 -- Am

yaleDKOP T
LEDKOP

niKOProfyaleD 053 015 076 su

snoitidnocgnittesdnadlohserhtcigoL

egatloV0NE V
0NE

nwodtuhS -- -- 4.0 V

egatloV0NE V
0NE

ffo=KLCV,elbanE 8.0 -- 6.1 V

egatloV0NE V
0NE

no=KLCV,elbanE 4.2 -- -- V

snoitidnocgnittesdnadlohserhtcigoL

tnerruC0NE V
0NE

V4.0= 8.0 1.1 4.1 Au

2NE,1NE V
xNE

nwodtuhS 053 004 054 Vm
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Electrical Characteristics

retemaraP lobmyS snoitidnoCtseT niM pyT xaM stinU

snoitidnocgnittesdnadlohserhtcigoL

2NE,1NE V
xNE

siseretsyH 01 03 06 Vm

egatloVgnitteScigoLNOT V
NOT

zHk052/zHk002 -- -- 5.1 V

zHk503/zHk542 9.1 -- 1.2 V

zHk573/zHk003 7.2 -- 6.3 V

zHk064/zHk563 7.4 -- -- V

egatloVgnitteScigoLPIKS V
PIKS

ylnoMWP -- -- 5.1 V

pikSotuA 9.1 -- 1.2 V

pikSotuAoiduAfotuO 7.2 -- -- V

esneStnerruC:noitcetorP

tnerruCecruoSxNE I
NE

V
xNE

52=AT,Vm029= OC 2.9 01 8.01 Au

feoC.pmeTtnerruCxNE CT
NEI

52fosisabehtnO OC -- 0054 --
mpp

/OC

tesffO.pmoCPCO V
ffoLCO

V((
DNG-xNE

V-9/)2.0-
xLL-DNG

,egatloV)

V
DNG-xNE

Vm029=
5- 0 5 Vm

gnittesLCOmumixaM V
xamLCO

V
xNE

V5= 581 502 522 Vm

rotarapmocnoitcetedssorcoreZ

tesffO
V

CZ
V

xLL-DNG
egatlov 5- 0 5 Vm

egnargnittesdlohserhttimiltnerruC V
PIRT

V
DNG-xNE

egatloV 515.0 -- 2 V

PVO&PVU:noitcetorP

dlohserhTpirTPVO V
PVO

tcetedPVO 011 511 021 %

yaleDporPPVO T
LEDPVO

tcetedPVU -- 0.2 -- su

dlohserhTpirTPVUtuptuO V
PVU

siseretsyH 55 06 56 %

yaleDporPPVUtuptuO T
LEDPVU

-- 01 -- %

yaleDelbanEPVUtuptuO T
NEPVU

52 23 04 su

OLVU

dlohserhTOLVU5ODL V
5ODLVU

puekaW 1.4 2.4 3.4 V

siseretsyH 22.0 23.0 24.0 V

dlohserhTOLVU3ODL V
3ODLVU

nwodtuhS -- 1-2OV -- V

nwodtuhSlamrehT

dlohserhTNDSlamrehT T
NDS

erutarepmetnwodtuhS -- 051 -- OC

siseretsyH -- 01 -- OC
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VOUT1 (100mV/Div)

IOUT1 (5A/Div)

EN1 (1V/Div)

VOUT1 (2V/Div)

POK (5A/Div)

EN2 (1V/Div)

VOUT2 (2V/Div)

POK (5A/Div)

EN1 (1V/Div)

LGATE1 (5V/Div)

VOUT1 (2V/Div)

POK (5A/Div)

EN2 (1V/Div)

LGATE2 (5V/Div)

VOUT2 (2V/Div)

POK (5A/Div)

POK (5V/Div)

EN1 (1V/Div)

VOUT2 (2V/Div)

VOUT1 (2V/Div)

Typical Operation Characteristics

Power Sequence

5ms/Div

5-V Turn On Waveforms

500us/Div

3-V Turn On Waveforms

500us/Div

5-V Turn Off Waveforms

2.5ms/Div

3-V Turn Off Waveforms

2.5ms/Div

25us/Div

  5V Load Transient Response
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VOUT2 (100mV/Div)

IOUT2 (5A/Div)
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Typical Operation Characteristics

    Standby Current vs. Input Voltage

Input Voltage (V)

S
ta

n
d
b
y
 C

u
rr

e
n
t 
(u

A
)

S
h
u
td

o
w

n
 C

u
rr

e
n
t 

(u
A

)

Input Voltage (V)

   Shutdown Current vs. Input Voltage

25us/Div

    3V Load Transient Response
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Junction Temperature (OC)

   EN1/EN2 Current vs. Temperature

       EN0 Current vs. Temperature

Junction Temperature (OC)
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 5V Efficiency vs. Output Current
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Typical Operation Characteristics

E
ff
ic

ie
n
c
y
 (

%
)

Output Current (A)

 3V Efficiency vs. Output Current

Free Datasheet http://www.datasheet4u.com/



uP6182

15uPI Semiconductor Corp., http://www.upi-semi.com

Rev. F00, File Name: uP6182-DS-F0001

Application Information
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Package Information

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 no not include mold flash or protrusions. Mold flash or protrusions shell not exceed 0.15mm.
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