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1.5A, High Efficiency Buck-Boost Converter

GENERAL DESCRIPTION

The PW2228A Is a high efficiency single inductor Buck-Boost converter which can supply the
load current up to 1.5A. It provides auto-transition between Buck and Boost Mode. The PW2228A

operates at 2.4MHz switching frequency in CCM. DC/DC converter operates at Pulse-Skipping Mode
at light load. The output voltage Is programmable using an external resistor divider, or Is fixed to
3.3V Internally. The load Is disconnected from the VIN during shutdown.

The PW2228A Is avallable in TDFN3X3-10 package.

FEATURES

® 138V~ 55V Input Voltage Operation ® [nternal Soft-Start

® Adjustable Output Voltage from 2.8V to ® DC/DC Converter can be set to lower
5.5V quiescent current at light load

® 95% Efficiency DC/DC Converter ® fixed 2.4MHz Frequency anad

® 1.5A Output Current at 3.3V for VIN > 3.6V Synchronization Possible

® Auto-Transition Between Buck and Boost ® Bullt-In Cycle-by Cycle Current Limit and
Mode Over Voltage Protection

® Pulse-Skipping Mode at light load for ® Built-In Thermal Shutdown Function
Efficiency ® T[DFN3X3-10 Package

APPLICATIONS

® Mobile Handsets
® Smart Phone

TYPICAL APPLICATION CIRCUIT
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VIN: 1.8V—5.5V YOUT: 2.8V—5.5V
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PW2228A

PIN ASSIGNMENT/DESCRIPTION

VOUT [1] -------- - FB

X1 - 9| GND
El Thermal .
PGND VC

LX2 [4] ED

VIN EN
TDFN3X3-10
Pin Name Function
1 VOUT Power Output of Buck-Boost Converter
2 [ X1 Inductor Switch Node
Power Ground of Buck-Boost Converter. The exposed pad must be
3,11 PGND soldered to a large PCB and connected to PGND for maximum
power dissipation.
4 [ X2 Inductor Switch Node
5 VIN Power Input of Buck-Boost Converter
o EN Enable PIN (1 Enabled, O Disabled), must not be left open
, -0 Enable/Disable Power Save Mode (1 Disabled, O Enabled, clock
signal for synchronization), must not be left open.
8 VC |C Power Supply Input
9 GND Chip Analog Ground
10 FB Output Voltage Feedback Pin.  vouUT = 0.5V « (1 + R1/51.1K)
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PCB Layout Guide

PW2228A

Careful PCB layout Is critical to achieve clean and stable operation. follow these guidelines for
good PCB layout;

1. Place the input and output capacitors as close as possible to the input and output pins.

2. Keep the main power traces as wide and short a possible.

3. Connect the GND and Exposed Pad to a strong ground plane for maximum thermal dissipation
and noise protection.

4. Switch node experiences high frequency voltage swings and should be kelp in a small area. Keep
analog components away from the switch node to prevent stray capacitive noise pick-up.

0. 35mm 0. 7mm

TDFN3X3-10
Minimum Footprint PCB Layout Section

Absolute Maximum Ratings (note1/2)

® Continuous Power.Dissipation (TA=25C)#* «-reereermmerrminnnn e TRID
® Operating Ambient Temperature === _33°C 10 +85°C
® Reflow Temperature (soldering, 10 seC) e J6()°C
® ESD (Human Body Made) HIMB: - weeeeeeeessssissieiinssees KV
® Storage TEMPErature Range: e _550C 0 150°C
® ESD (Machine Made)MM: st D)0V
® Thermal Resistance Junction to Ambient, (BJA)* e TR
® Thermal Resistance Junction to Case, (BJC) e TR[D
Note
(1) Stresses beyond those listed under “Absolute Maximum Ratings” may cause permanent damage to the device. These are

stress ratings only and functional operation of the device at these or any other conditions beyond those indicated in the
operational sections of the specifications are not implied. Exposure to absolute maximum rating conditions for extended

periods may affect device reliability.

(2) The Device i1s ESD sensitive. Handling precaution recommended. The Human Body model 1s a 100Pf capacitor discharged

through a 1.5KQ resistor into each pin.
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PW2228A
ELECTRICAL CHARACTERISTICS(note3)
(VIN=VC=3.6V, TA=25°C, unless otherwise specified)
PARAMETER SYMBOL CONDITIONS MIN | TYP MAX | UNIT
VIN minimum Startup Voltage VIN,ST 1.7 V
VIN Operating Voltage VIN 1.8 5.5 V
Output Voltage Range VOUT 2.8 5.5 V
VUVLO,R V¢ voltage rising 1.7 V
Under Voltage Lockout Threshold _
VUVLO,F Vc voltage falling 1.6 V
| VEN=VIN=Vc=3.6V,
Quiescent Current 1Q 40 05 LA
|OUT=0A (PSM)
Shutdown Current ISD VEN=0V, VIN=Vc=3.6V 0.1 1 LA
Oscillator Frequency FOSC 2.2 2.4 2.0 MHz
Frequency range for Synchronization FSYN 4.4 4.8 5.2 MHZz
Soft-Start Internal SS VIN=Vc=3.6V 0.5 ms
Feedback voltage VFB Adjustable Output 495 | 500 505 mV
Line Regulation AVOUT LINE PWM 0.5 %
Load Regulation AVOUT,LOAD PWM 0.5 %
| DMAX,D LX2 100 %
Maximum Duty Cycle
DMAX,U LX1 90 93 96 | % |
FB Leakage Current |FB,LK Adjustable Mode 1 LA
VOUT Leakage Current IVO,LK VIX1=0V, VOouT=5V 1 O LA
LX1, LX2 Leakage Current ILX2,LK , ILX1,LK | VIX2=VLX1=5V 1 5 LA
RON,P VIN=Vc=3.6V 150 mQ
Switch ON Resistance
RON,N VIN=Vc=3.6V 130
Peak Current Limit ILIM VIN=Vc=3.6V 2
| Ratio=VOVP/VOUT, VOUT
Over Voltage Protection Threshold | %VOvP . 120
voltage rising
- | Ratio=VSCP/VOUT, VOUT
Short Circuit Protection threshold %\ SCP | 20
voltage falling
Thermal Shutdown Protection TSD 150
Thermal Shutdown Hysteresis ATSD 20
VTH High Threshold 1.2
EN, ED Input Voltage
VTL Low Threshold 0.4
[EN,LK EN=Vc or OV 1
EN, ED Leakage Current
|ED, LK ED= Vc or OV 1

Note3. The device is not guaranteed to function outside its operating conditions. Parameters with MIN and/or MAX limits are 100%

tested at +25°C, unless otherwise specified.
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PWZ2228A
Block Diagram
UVLO THSD
L X{ VIN
}X{ VOUT
EN }v{ Logic Current Mode | |
a Control Sync. Auto X Lx2
NV Buck-Boost
ED X Control ‘ X x
GND }X{ - | |
v N —
| X| FB
| OVP SCP OCP
< :|—- 0.5V
PGND [
X L X ve

Function Description

Fault Protection

PW2228A provides VIN under-voltage lockout protection, over-current protection, VOUT over-
voltage protection, VOUT short-circuit protection, and thermal shutdown protection to achieve

complete protection.

Protection type | Threshold Protection methods | Reset Method
VIN UVLO VIN<1.6V DCDC shutdown VIN>1.7V
Buck Mode:
PMQOS Off, NMOS on Automatic Reset at next
Current Limit Peak Inductor current>2A
Boost Mode: cycle
DCDC
NMQOS Off, PMOS on
Buck-Boost
OVP VOUT>120%+VOUTSET DCDC stop switching VOUT1<110%*VOUTSET
Current Limit = 1A
SCP VOUT<20%*VOUTSET VOUT>30%*VOUTSET
OSC Frequency=1.2MHz
Thermal TSD Junction Temp. >150°C DCDC shutdown Junction Temp. <130°C
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PACKAGE DESCRIPTION

TDFN3X3-10

Pin1 Index Area
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IMPORTANT NOTICE

Wuxi PWChip Semi Technology CO., LTD (PW) reserves the right to make corrections,
modifications, enhancements, Improvements, and other changes to Its products and services at
any time and to discontinue any products or services. Customers should obtain the latest
relevant information before placing orders and should verify that such information I1s current
and complete.

PW assumes no liability for applications assistance or customer product design. Customers
are responsible for their products and applications using PW components.

PW products are not authorized for use In safety-critical applications (such as life support
devices or systems) where a failure of the PW product would reasonably be expected to affect
the safety or effectiveness of that devices or systems.

The Information included herein Is believed to be accurate and reliable. However, PW

assumes no responsibility for its use; nor for any infringement of patents or other rights of third

parties which may result from its use.

PW2228A 1.8 Wuxi PWChip Semi Technology CO., LTD 7
www.pwchip.com



