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FAN5902
800mA Buck Converter for 3G RFPAs

Features Description

= 929% Efficient Synchronous Operation The FAN5902 is a high-efficiency, low-noise,
synchronous, step-down DC-to-DC converter designed

® 2.7V 10 5.5V Input Voltage Range for powering the radio frequency power amplifiers

" Vour Range from 0.4V to 3.4V (or Vi) (RFPA) in 3G mobile handsets and other mobile
applications. It provides up to 800mA of output current

®  Up to 800mA Output Current over an input voltage range of 2.7V to 5.5V. The output

voltage can be dynamically adjusted from 0.4V up to
N . 3.4V, proportional to an analog input voltage ranging
® 30us Bypass Transition Time from 0.2V to 1.7V provided by an external DAC. This

®  50mQ Integrated Bypass FET with Controlled Slew aIIovys supp!ying the RFPA with thg fiuage level that
Rate for Logw Batter);/pVoItage Operation provides optimum Power Added Efficiency (PAE).

®  20us Step Response

= 6MHz PWM Operation Allows 470nH Small Form An integrated bypass FET automatically switches on

Factor Inductor when the battery voltage drops too close to the output

) voltage (when Vour=Veat-250mV). The bypass

®  100% Duty Cycle for Low Dropout Operation transition is controlled by a slew rate controller to limit
W e S the inrush current and reduce the RFPA gain deviation.

"  Input Under-Voltage Lockout The FAN5902 offers fast transition times, allowing
changes to the output voltage in less than 20us.

a ) .

12-Lead MLP (0.8mm Maximum) The FAN5902 operates at 6MHz, enabling the use of a
®  12-Bump WLCSP small, low-value inductor of 470nH. A current-mode
control loop with fast transient response ensures
excellent line and load regulation.

Applications
The FAN5902 improves the RFPA power efficiency and
=  Battery-Powered 3G RFPAs increases the talk/connection time in 3G handsets.
" Multiband/Multimode WCDMA/CDMA Handset RF The FAN5902 is available in a 12-lead MLP package
Transceivers and 12-bump WLCSP.

®  RF PC Cards

®  Pocket PC and PDAs with Communication Important

Capabilities For complete performance specifications and
datasheet, please contact a Fairchild Semiconductor
sales representative.

Ordering Information

Part Number | 7 ore Range AT @Ecostats | choq
FAN5902MPX 40 to +85°C ;icl_g;;i ?A;EF?)mm IR el RoHS Tape and Reel
FAN5902UCX -40 to +85°C ;,i'cigrgg'(\\l’vvféeé'#f"e' Chip-Scale RoHS Tape and Reel
@ For Fairchild’s definition of Eco Status, please visit: http://www.fairchildsemi.com/company/green/rohs_green.html.
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Application Diagrams
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Figure 1. FAN5902 Circuit
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Figure 2. Typical Application
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Pin Configurations
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Figure 3. 12-Lead MLP Figure 4. 12-Bump WLCSP
(Top View) (Top View)
Pin Definitions
MLP LHee Name Description
Pin# | Pin# P
*) *) AGND Analog ground, reference ground for the IC. Follow PCB routing notes for

connecting this pin.

VOUTSNS Output.voltage sense pin. Connect to Vour to establish feedback path for
regulation.

EN Enables switcher when HIGH, shutdown mode when LOW. This pin should not
be left floating.

VCON | Analog control input from an external D-to-A converter.

AVIN Analog bias supply voltage input. Connect to PVIN.

AGND | Connect to analog ground.

Force bypass transistor when HIGH; auto-bypass when LOW. This pin should
BPEN .
not be left floating

SYNC External clock synchronization input and PFM lockout. When SYNC remains
HIGH, the DC-to-DC does not allow PFM mode. Tie SYNC to AGND if not used.

PGND Power ground of the internal MOSFET switches. Follow routing notes for
connections between PGND and AGND.

SW Switching node of the internal MOSFET switches. Connect to output inductor.

PVIN Supply voltage input to the internal MOSFET switches. Connect to input power
source.

(*) Pinout available upon request

© 2009 Fairchild Semiconductor Corporation www.fairchildsemi.com
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Absolute Maximum Ratings

Stresses exceeding the absolute maximum ratings may damage the device. The device may not function or be
operable above the recommended operating conditions and stressing the parts to these levels is not recommended.
In addition, extended exposure to stresses above the recommended operating conditions may affect device
reliability. The absolute maximum ratings are stress ratings only.

Symbol Parameter Min. Max. Unit
AVIN, PVIN -0.3 6.0
V|N V
Voltage On Any Other Pin -0.3 AViN+0.3
T, Junction Temperature -40 +125 °C
Tste Storage Temperature -65 +150 °C
TL Lead Soldering Temperature (10 Seconds) +260 °C
O4c Thermal Resistance, Junction to Tab" MLP Package 5 °C/IW
O4c Thermal Resistance, Junction to Case'" WLCSP Package 30 °C/IW

1. Refer to 6,4 data below.

Recommended Operating Conditions

The Recommended Operating Conditions table defines the conditions for actual device operation. Recommended
operating conditions are specified to ensure optimal performance to the datasheet specifications. Fairchild does not
recommend exceeding them or designing to Absolute Maximum Ratings.

Symbol Parameter Min. Typ. Max. Unit
Vce Supply Voltage Range 2.7 5.5 \Y
Vour Output Voltage Range 0.4 ViN \%
lout Output Current 20 800 mA

L Inductor 0.47 uH

Cin Input Capacitor® 10 uF

Cour |Output Capacitor® 22 47 10.0 uF

Ta Operating Ambient Temperature Range -40 +85 °C

Ty Operating Junction Temperature Range -40 +125 °C
Notes:

2. A high input capacitor value is required for limiting input voltage drop during bypass transitions or during large
output voltage transitions. Ensure the input capacitor value is greater than the output capacitor’s. See the inrush
current specifications below.

3. Refer to application note AN-6087 for more details.

Dissipation Ratings"

“ Power Ratin Derating Factor
Reas 8sa at Tas 25°c‘g > Ta=25°C
Molded Leadless Package (MLP) 49°c/W® 2050mW 21mW/°C
Wafer-Level Chip-Scale Package (WLCSP) 110°C/W® 900mW 9mW/°C

Notes:

4. Thermal Resistance, Junction-to-Ambient, measured according to JEDEC 2S2P PCB (and zero air flow). 644 for
JEDEC 1S0P PCB (and zero air flow) = 210°C/W.

5.  Maximum power dissipation is a function of Tymax), 84, and Ta. The maximum allowable power dissipation at any
allowable ambient temperature is Pp=[Tymax) - Ta]/ 6ya.

© 2009 Fairchild Semiconductor Corporation www.fairchildsemi.com
FAN5902 » Rev. 1.0.2.short 4

SVddYd 9¢€ 4104 J9dAUOD }ONg VW08 — Z06SNV4



Typical Performance Characteristics
Typical performance at 25°C.
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Figure 8. Rise Times for 300mV, 500mV, and 2V
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Physical Dimensions
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Figure 9: 3x3.5mm 12-Lead MLP

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify
or obtain the most recent revision. Package specifications do not expand the terms of Fairchild’'s worldwide terms and conditions, specifically
the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http:/Aww.fairchildsemi.com/packaging/.
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Physical Dimensions (Continued)
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Figure 10. 12-Bump WLCSP

Package drawings are provided as a service to customers considering Fairchild components. Drawings may change in any manner
without notice. Please note the revision and/or date on the drawing and contact a Fairchild Semiconductor representative to verify
or obtain the most recent revision. Package specifications do not expand the terms of Fairchild’'s worldwide terms and conditions, specifically
the warranty therein, which covers Fairchild products.

Always visit Fairchild Semiconductor’s online packaging area for the most recent package drawings:
http:/Aww.fairchildsemi.com/packaging/.
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TRADEMARKS

The folowing indudes registered and unregistered tradermarks and service marks, owned by Fairchild Serniconductor anddor its global subsidiares, and is not

intended to be an exhaustve list of all such tradermarks.

Auto-SPhT™ F-PFS™ PowerTrench® The Power Franchise™
Build it Mow™ FRFET® PowerxSm™ the r
CoreFPLUS™ Glohal Pawer Resource™ Programmable Active Droop™ fnlnwg
CorePCWER™ Green FRS™ QFE :
TinyBoostm
CROSSWOLT™ Green FRS™ e-SeriesT Qo™ T:QYVBSEKT“
cTL™ Grmax™ Quiet Sarigs™ i f
Current Tragsfer Lagic™ ST RapidCanfigure™ g a%gg.f_om
EcoSPARK Itellin A3 _(,-—-\) _ >
Efficentiax™ [SOPLAMAR™ o g Qﬁ\uf\fwﬁg"
EZS\MTCH™™ MegaBuck™ Saving ourwarld, TrdARAS at & tirme™ Timirem
""* MICROCOUPLER™ Smarthdax™ TriFault Detect™
— MicraFET™ SMART START™ TRUECURRENT™*
@ MicroPakm SPM® LSerDesT
WillerDrive™ STEALTH™
Fairchild® M otio nhdax™ SuperFET™
Fairchild Semiconductor® Motion-SP ™ SupersOT™ 3 o
FACT Quiet Series™ OPTOLOGIC® SupersOT™6 b
FACT® OFTOPLAMAR® Ultra FRFET™
FAST® = SupersOT™.g UniFET™
F o Co SupreM Qg™ VO
asmviore aanFETTM

FETBench™ POP SPM™ Sync-Lock™ ;gﬂf”‘”axm
Flashiriter Powe -SPM™ SYSTEM &
FPs GENERAL

* Trademarks of Systemn General Corporation, used under license by Fairchild Semiconductor.

DISCLAIMER

FAIRCHILD SEMICONDUCTCR RESERVES THE RIGHT TOMAKE CHANGES WITHOUT FURTHER NOTICE TO ANY PRCDUCTS HEREIN TO IMPRCYVE
REUABILTY, FUNCTICON, OR DESIGN. FAIRCHILD DOES NOT ASSUME AMNY LIABILTY ARISING CUT OF THE APPLICATION CR USE OF ANY PRCDUCT OR
CIRCUIT DESCRBED HEREIN, NEITHER DCES IT CONVEY ANY LICENSE UNDER ITS PATENT RIGHTS, NOR THE RIGHTS OF OTHERS. THESE
SPECIFICATIONS DO NCOT EXPAND THE TERMS CF FAIRCHILD'S WORLDVDE TERM S AND COMDITIONS, SPECIFICALLY THE WARRANTY THEREIN,

WWHICH COVERS THESE PRODUCTS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR SYSTEMS WITHOUT THE

EXPRESSWRITTEN AFPROYAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1. Life support devices or systems are devices or systems which, (a) are
intended for surgical implant into the body or (b) support or sustain life,
and (c) whose failure to perform when properly used in accordance
with instructions for use provided in the Iabeling, can be reasonably

expected to result in a significant injury of the user.

safety or effectiveness.

2. A crifical component in any component of a life support, device, or
system whose failure to perform can be reasonably expected to
cause the failure of the life support device or system, or to affect its

ANTI-COUNTERFEITING POLICY

SVddYd 9¢€ 4104 J9dAUOD }ONg VW08 — Z06SNV4

Fairchid Semiconductor Corporation's Anti-Counterfeiting Policy. Fairchild's Anti-Counterfeiing Policy is also stated on our external wehsite, wwais fairchildsemi com,
under Sales Suppoart.

Counterfeiting of sermiconductor partsis a growing problermin the industry. All manufacturers of semiconductor products are experiendng counterfeiting of their parts.
Customers who inadvertently purchase counterfeit parts experience marry problems such as loss of brand reputation, substandard performance, failed applications,
and increased cost of production and manufactunng delays. Fairchild istaking srong measures to protect ourselves and our customers from the proliferation of
counterfeit parts. Fairchild strongly encourages custormers to purchase Fairchild parts either directly from Fairchild or from Authorized Fairchild Distibutors who are
listed by country on our web page cited above. Products customers buy either from Fairchild directly or from Authorized Fairchild Distributors are genuine parts, have
full traceability, meet Fairchild's quality standards for handling and storage and provide access to Fairchild's full range of up-to-date technical and product information.
Fairchild and our Authorized Distributors will stand behind all warranties and will appropriately address any wamanty issues that may arise. Fairchild will not provide
any waranty coverage or other assistance for parts bought rom Unauthorized Sources. Fairchild is committed to combat this global problem and encourage our
customers to do their part in stopping this practice by buying direct or from autharized distributars.

PRODUCT STATUS DEFINITIONS
Definition of Terms
Datasheet Identification

Product Status Definition

Datasheet contains the design specifications for product development. Specifications may change in
any manner without notice

Datasheet contains preliminary data; supplementary data will be published at a later date. Fairchild
Semiconductar reserves the right to make changes at any time without notice ta improve design.
Datasheet contains final specifications. Fairchild Semiconductor reserves the right to make changes
at any time without notice to improve the design.

Datasheet contains specifications on a product that is discontinued by Fairchild Semiconductor.
The datasheet is for reference information only.

Advance Information Formative / In Design

Preliminary First Production

Mo ldentification Needed | Full Production

Ohsolete Mat In Production

Rev. 140
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