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LM3263 High-Current Step-Down DC-DC Converter With MIPI® RF Front-End
Control Interface for RF Power Amplifiers

1 Features

« MIPI® RFFE Digital Control Interface
» Operates from a Single Li-lon Cell: 2.7 Vt0o 5.5 V

» Dynamically Adjustable Output Voltage: 0.4 V to
3.6 V (Typical) in PFM and PWM Modes

» High-Efficiency PFM and PWM Modes With
Internal Seamless Transition

e 2.5-A Maximum Load Current in PWM Mode

e 2.7 MHz (Typical) Switching Frequency

» ACB (Reduces Inductor Requirements and Size)
» Internal Compensation

» Current and Thermal Overload Protection

« Very Small Solution Size: Approximately 9.1 mm?

2 Applications

e Smartphones

* RF PC Cards

» Tablets, eBook Readers

» Handheld Radios

» Battery-Powered RF Devices

3 Description

The LM3263 is a DC-DC converter optimized for
powering multi-mode multi-band RF power amplifiers
(PAs) from a single lithium-ion cell. The LM3263
steps down an input voltage from 2.7 V to 5.5 V to a
dynamically adjustable output voltage of 0.4 V to
3.6 V. The output voltage is externally programmed
through the RFFE Digital Control Interface and is set
to ensure efficient operation at all power levels of the
RF PA.

When operating in pulse width modulated (PWM)
mode, the LM3263 produces a small and predictable
amount of output voltage ripple thus meeting the
power and stringent spectral-compliance needs of RF
PAs with minimal filtering and minimal excess
headroom. When operating in PFM mode, the
LM3263 enables the lowest current consumption
across PA output power level settings and therefore
maximizes system efficiency.

The LM3263 has a unique Active Current assist and
analog Bypass (ACB) feature to minimize inductor
size without any loss of output regulation for the
entire battery voltage and RF output power range,
until dropout. ACB provides a parallel current path,
when needed, to limit the maximum inductor current
to 1.45 A (typical) while still driving a 2.5-A load. The
ACB feature also enables operation with minimal
dropout voltage.

Device Information®
PACKAGE BODY SIZE (MAX)
DSBGA (16) 2.049 mm x 2.049 mm

PART NUMBER
LM3263

(1) For all available packages, see the orderable addendum at
the end of the data sheet.
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5 Pin Configuration and Functions

YFQ Package YFQ Package
16-Pin DSBGA 16-Pin DSBGA
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Pin Functions
PIN
TYPE DESCRIPTION

NAME NUMBER

A4 . )
ACB ca Output ACB and analog bypass output. Connect to the output at the output filter capacitor.
BGND B3 Ground ACB, analog bypass ground, and digital ground.
FB C3 Input Feedback analog input. Connect to the output at the output filter capacitor.
GPO1 D2 Output General purpose output. Also used to reconfigure USID.
PACB B4 Power ACB power supply input
PGND A3 Ground Power ground to the internal NFET switch

Al
PVIN B1 Power Power supply voltage input to the internal PFET switch

. Digital control interface RFFE Bus clock input. Typically connected to RFFE master on
SCLK D1 Digital/Input RF or baseband IC. SCLK must be held low when VIO is not applied.
SDATA c2 Digital Digital control interface RFFE bus data input/output. Typically connected to RFFE
Input/Output | master on RF or baseband IC. SDATA must be held low when VIO is not applied.

SGND D3 Ground Signal analog ground (low current)
SVDD D4 Power Analog power supply voltage

A2 Switching node connection to the internal PFET switch and NFET synchronous
SW Analog P

B2 rectifier.

VIO functions as the RFFE interface reference voltage. VIO also functions as reset and
VIO C1 Input enable input to the LM3263. Typically connected to voltage regulator controlled by RF
or baseband IC.

Copyright © 2013-2016, Texas Instruments Incorporated
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6 Specifications
6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®®

MIN MAX UNIT

VBATT pins to GND (PVIN, SVDD, PACB to PGND, SGND, BGND) -0.2 6 Y
FB, SW, GPO1, ACB, VIO, SDATA, SCLK GND-0.2V See® v
Continuous power dissipation® Internally limited
Maximum operating junction temperature, Tj.vax 150 °C
Maximum lead temperature (soldering 10 seconds) 260 °C
Storage temperature, Tgyg -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltages are with respect to the potential at the GND pins.

(3) Abs Max for FB, SW, GPO1, ACB, VIO, SDATA, SCLK is the lessor of V| + 0.2 V, or 6 V.

(4) Internal thermal shutdown circuitry protects the device from permanent damage. Thermal shutdown engages at T; = 150°C (typical) and
disengages at T; = 125°C (typical).

6.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 () +1000
Vesp) Electrostatic discharge - — 2 \%
Charged-device model (CDM), per JEDEC specification JESD22-Cc101®@ +250

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
Input voltage range PVIN, SVDD, PACB 2.7 55 \%
Input voltage range VIO 1.65 1.95 \%
Recommended current load 0 25 A
Junction temperature, T, -30 125 °C
Ambient temperature, To® -30 90 °C

(1) In applications where high power dissipation and/or poor package thermal resistance is present, the maximum ambient temperature may
have to be de-rated. Maximum ambient temperature (Ta-max) iS dependent on the maximum operating junction temperature (T yax-op =
125°C), the maximum power dissipation of the device in the application (Pp.vax), and the junction-to ambient thermal resistance of the
part/package in the application (Rgja), as given by the following equation: Tamax = Timax-op — (Reia X Pp.max)- At higher power levels
duty cycle usage is assumed to drop (that is, maximum power 12.5% usage is assumed) for GSM/GPRS mode.

6.4 Thermal Information

LM3263
THERMAL METRIC® YFQ (DSBGA) UNIT

16 PINS
Rgia Junction-to-ambient thermal resistance 77.1 °C/W
Raic(top) Junction-to-case (top) thermal resistance 0.4 °C/W
Rgip Junction-to-board thermal resistance 15.4 °C/W
Wit Junction-to-top characterization parameter 2.0 °C/W
Wig Junction-to-board characterization parameter 15.1 °C/W

(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report, SPRA953.
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6.5 Electrical Characteristics

Unless otherwise noted, all limits apply to the Typical Application with Vgarr = 3.8 V (= PVIN = SVDD = PACB), VIO = 1.8V,
T, = 25°C.0QE)

GPO1

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
VSET[7:0] = 1Bh, SMPS_CFG[5] = 1b 0.4
v Feedback voltage at Vv
FB,MIN minimum setting VSET[7:0] = 1Bh, SMPS_CFGI[5] = 1b 0.35 0.45
-30°C < T =T, £ 90°C
VSET[7:0] = FOh, Vgatr = 3.9 V, 36
SMPS_CFG[5] = 0b )
v Feedback voltage at Vv
FB,MAX maximum Setting VSET[70] = FOh, Vearr = 3.9V,
SMPS_CFG[5] = 0b 3.492 3.708
-30°C < T;=Ta<90°C
SW=0V,Vio=0V® 0.02
IsHDON Shutdown supply current SW=0V,VIO=0V® 4 HA
-30°C < T;=Ta £ 90°C
I pwr Low-power mode SUPPYY | ySET[7:0] = 00h 0.225 WA
No switching®, SMPS_CFG[5] = 1b 360
PFM mode supply current =
lg-PFM into SVDD No switching®, SMPS_CFG[5] = 1b as| M
-30°C < T;=Ta £ 90°C
No switching®), SMPS_CFG[5] = 0b 1240
lg Pwm PWM mode supply current | No switching®), SMPS_CFG[5] = Ob 00| WA
-30°C < T;=Tp<90°C
- ] VSET[7:0] = 64h® 1.9
Positive transient peak 5
ILim, PFET Transient current limit VSET[7:0] = 64h®) 21 A
-30°C < Ty =Ta £ 90°C :
| Positive steadv-stat ‘ VSET[7:0] = 64h® 1.45
LIM, PFET Steady- osiuve steady-state peal ©) A
current limit VSET[7:0] = 64h
State -30°C < Ty = Th < 90°C 1.35 1.65
- ) | VSET[7:0] = 64h® 1.7
| Positive active current assist © A
LIM, P-ACB peak current limit VSET[7:0] = 64h 14 2
-30°C < T =T £ 90°C :
|LIMNFET NFET current limit VSET[7:0] = A7Th® -15 A
_ VSET[7:0] = A7h 2.7
fosc Average Internal oscillator VSET[7:0] = A7h MHz
frequenc U=
aueney -30°C ST, = Ty < 90°C 243 2:97
io-N l/llj(rjrevrﬁltage average input Average during a 26-MHz write 1.25 mA
V\oRrsT \?oFlt':lE]e!/O voltage reset VIO toggled low 0.45 \%
linvio VIO reset current VIO =045V -1 1 HA
N SDATA, SCLK input current | VIO =1.95V -1 1 HA
Input high-level threshold 0.7 x
Vi SDATA, SCLK 0.4 x VIO vio| VY
Vi Input low-level threshold 0.6 x
SDATA, SCLK 0.3 x VIO vio| V
V\H-cPO Input high-level threshold -30°C < T;=Ta<90°C 1.35 v
GPO1 ’
V|L.cPo Input low-level threshold -30°C £ T;=Ta £90°C 0.67 \Y

(1) All voltages are with respect to the potential at the GND pins.

(2) Minimum and Maximum limits are specified by design, test, or statistical analysis.

(3) The parameters in Electrical Characteristics are tested under open loop conditions at PVIN = SVDD = PACB =3.8 V.
(4) Shutdown current includes leakage current of PFET.
(5) g specified here is when the part is not switching.
(6) Current limit is built-in, fixed, and not adjustable.
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Electrical Characteristics (continued)

Unless otherwise noted, all limits apply to the Typical Application with Vgarr = 3.8 V (= PVIN = SVDD = PACB), VIO = 1.8V,
'|'J = 25°C.(MRAA)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vou Output high-level threshold Ispata = 2 MA VIO +
SDATA Viox0.8 oo1| Vv
Output low-level threshold VIO x
Vou SDKTA lspaTa = —2 MA 02| V
Output high-level threshold VIO +
Voh-6ro GPS g VIO - 0.15 o1l Vv
IOUT = +200 LIA
v Output low-level threshold 0.4 0.3 v
OL-GPO GPO - .
VseT.LsB Output voltage LSB VSET[7:0] = A7h to A8h 15 mV

6.6 System Characteristics

The following spec table entries are specified by design and verifications providing the component values in the Typical
Application are used (L = 1.5 pH, DCR = 120 mQ, TOKO DFE201610MT-1R5N, C,y = 10 pF, 6.3 V, 0402, Samsung
CLO5A106MP5NUN, Cqoyr = 10 pF + 4.7 uF + 3 x 1 pF; 10 V, 0402, Samsung CLO5A106MP5NUN, CLO5A475MPNRN;
6.3 V, 0201, TDK, C0603X5R0J105M). These parameters are not verified by production testing. Minimum and maximum
values are specified over the ambient temperature range T, = —30°C to +90°C. Typical values are specified at Vgarr = 3.8 V
(= PVIN = SVDD = PACB), VIO = 1.8 V, SMPS_CFG = 20h, and T, = 25°C, unless otherwise stated.

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
Turnon time (time for output to reach _ .07 =
Ton 95% of 3.4-V value from the end of ngET'IT' - gi \\; YSEE[Z_'?%;OOh to E3h, 50| us
the SCLK pulse) - lour =
Time for Vour to rise from 0.09 Vto | Vgarr =3.8V, Roap =68 Q
3.4V (3.07 V, 90% of delta Voyt VSET[7:0] = 06h to E3h 15
from the end of SCLK pulse) SMPS_CFG[5] = 0b/1b
Time for Voyr to fall from 3.4 V to Veart = 3.8V, RLoap =68 Q 15
0.09 V (0.42 V, 10% of delta Vout VSET[7:0] = E3h to 06h
from the end of SCLK pulse) SMPS_CFG[5] = 0b/1b
Time for Vgur to rise from 0.8 V to _ _
3.3V (3.05V, 90% of delta Vo7 from xg/g}[;_glﬁ_gémg‘gc‘h 200 7.4 12
the end of SCLK pulse) e
Time for Vgur to fall from 3.3 V to 0.8 _ _
V (1.05 V, 10% of delta Vour from xg/g}[;_glﬁ_\ggﬁg%ghzo Q 6.8 12
T the end of SCLK pulse) e
s
RESPONSE Time for Vour to rise from 1.4 V to v -38V R -6.80 H
3.4V (3.2 V, 90% of delta Vout from V%/AI‘E-I:F[;'O]. "~ 5'Eth°0A'%§h : 10
the end of SCLK pulse) e
Time for Vgur to fall from 3.4 V to 1.4 _ _
V (L6 V, 10% of delta Vs from the xg/g{[;_g]'ig_\g;%‘\gghﬁ'g Q 10
end of SCLK pulse) e
Time for Vgur to rise from 1.8 V to Vearr =3.8V,Roap=220Q
2.8V (2.7 V, 90% of delta Voyt from | VSET[7:0] = 78h to BBh 15
the end of SCLK pulse) SMPS_CFG[5] = 0b
Time for Vgyr to fall from 2.8 Vt0 1.8 | Vgartr = 3.8 V, Rlpap = 2.2 Q
V (1.9 V, 10% of delta Voyt from the | VSET[7:0] = BBh to 78h 15
end of SCLK pulse) SMPS_CFG[5] = 0b
T Time for VSET to rise from 0.09V to | Vgarr = 3.6 V, oyt £ 1 MA, 20 s
Bypass PVIN after BYPASS transition (90%) | VSET[7:0] = 06h to FFh H
R Total dropout resistance in bypass VSET[7:0] = FAh, Max value at Vgatt 45 55 mo
tot-drop mode =3.1V, Inductor DCR < 151 mQ
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System Characteristics (continued)

The following spec table entries are specified by design and verifications providing the component values in the Typical
Application are used (L = 1.5 pH, DCR = 120 mQ, TOKO DFE201610MT-1R5N, C,y = 10 pF, 6.3 V, 0402, Samsung
CLO5A106MP5NUN, Cqyr = 10 pF + 4.7 uF + 3 x 1 pF; 10 V, 0402, Samsung CLO5A106MP5NUN, CLO5A475MPNRN;

6.3 V, 0201, TDK, C0603X5R0J105M). These parameters are not verified by production testing. Minimum and maximum
values are specified over the ambient temperature range T, = —30°C to +90°C. Typical values are specified at Vgarr = 3.8 V
(= PVIN = SVDD = PACB), VIO = 1.8 V, SMPS_CFG = 20h, and T, = 25°C, unless otherwise stated.

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
lout Maximum load current in PWM mode | Switcher + ACB 2.5
Maximum output transient pullup ; (1)
lour, Pu current limit Switcher + ACB 3 A
lour, PD, PWM maximum output transient : @ _
PWM pulldown current limit Switcher + ACB 3
lour, Maximum output load current in PFM Vgarr = 3.8V, VSET = 3.2 V 60 mA
MAX_PFM mode
I _ | Vgarr = 3.9 V@, Monotonic in nature; -3% 3%
Linearity blze\?rtltt)y:;n;\c/mtrol range of VSET = VSET[7:0] = 18h to FOh,
: : SMPS_CFGI[5] = 0b -50 50| mv
VBATT =3.8V,VSET=0.5V, 0 0,
lour = 5MA 52% 56%
VBAT'I;: 3.8V, VSET=1.8YV, 78% 82%
lout = 10 mA
VBATT =38V,VSET=1.6V, 0 0,
lout = 130 MA 83% 89%
- Vearr =3.8V,VSET =25V, o o
n Efficiency lour = 250 MA 90% 94%
VBATT =38V,VSET =34V, 0 0
lout = 550 MA 93% 95%
VBATT =3.8 V, VSET =1 V, 0, 0
lour = 400 mA, SMPS_CFG[5] = Ob 81% 85%
VBATT =38V,VSET =35V, 0 0
lour = 1900 MA, SMPS_CFG[5] = Ob 89% 92%
: . Vearr =3.2V1t04.3V,VSET=04V
ﬁ.? |,\éIHZ PWM normal operation t0 3.6 V, RLoap = 1.9 E) 1 3
pp SMPS_CFG[5]= Ob
Ripple voltage at pulse skipping \FQBATT :—?129\6 \(é)SET =3V, 8
o LoAp = 1.
condition SMPS_CFGI5]= 0b
VRippLE Vearr = 3.2V, VSET =3V, 50 MVpp
lout = 40 mA
. VBATT =32V,VSET =25V,
PFM ripple voltage lour = 10 MA 50
VBATT =3.2 V, VSET< 0.5 V,
- 50
louT =5 MA
Vearr=3.6Vto4.2V,
. . . Tr =Tg =10 ps,
Line_tr Line transient response VSET =32V, 50 mVpg
IOUT =500 mA
VSET =3V,
. Tr = Tg =10 ps,
Load_tr Load transient response lour =0 At0 1.2 A, 60 mVpy
SMPS_CFG[5] = Ob
Max Duty : o
Cycle Maximum duty cycle 100%
(1) Current limit is built-in, fixed, and not adjustable.
(2) Linearity limits are £3% or 50 mV whichever is larger.
(3) Ripple voltage must be measured at Coyt electrode on a well-designed PC board using suggested inductor and capacitors.
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System Characteristics (continued)

The following spec table entries are specified by design and verifications providing the component values in the Typical
Application are used (L = 1.5 pH, DCR = 120 mQ, TOKO DFE201610MT-1R5N, C,y = 10 pF, 6.3 V, 0402, Samsung
CLO5A106MP5NUN, Cqyt = 10 pF + 4.7 pF + 3 x 1 pF; 10 V, 0402, Samsung CLO5A106MP5NUN, CLO5A475MPNRN;

6.3 V, 0201, TDK, C0603X5R0J105M). These parameters are not verified by production testing. Minimum and maximum
values are specified over the ambient temperature range T, = —30°C to +90°C. Typical values are specified at Vgarr = 3.8 V
(= PVIN = SVDD = PACB), VIO = 1.8 V, SMPS_CFG = 20h, and T, = 25°C, unless otherwise stated.

PARAMETER TEST CONDITIONS MIN TYP MAX | UNIT
VBATI: 3.2 V, VSET =1 V, 100 160
. lout = 10 mA

PFM_Freq  Minimum PFM frequency KHz
VBATT =3.2V,VSET =05V, 34 55
IOUT =5 mA

Nser VSET DAC number of bits Monotonic 8 Bits

Power-up time (time for RFFE bus _

Tserup active after VIO applied) VIO =Lowto 1.65 V 50| ns

Tvio-RST VIO supply reset timing VIO =0.45V 10 ps
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6.7 Typical Characteristics
Vgart = 3.8V, Tp = 25°C, unless otherwise noted

450 T T T

Vour = 1.0V @ PFM mode
425

400

375

350

INPUT CURRENT (LA)

325

300

25 3.0 35 4.0 4.5 5.0 5.5
INPUT VOLTAGE (V)

No load

Figure 1. Input Current (PFM) vs Input Voltage
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T T
8 |- Vour=2.0V @ PWM Mode
® I
1
/
4
el
2
0
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No load

Figure 2. Input Current (PWM) vs Input Voltage
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Figure 3. Average Switching Frequency vs Input Voltage
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0 ]
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25
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15

1.0
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0.0 0.5 1.0 15 2.0 2.5 3.0 3.5 4.0

VSET VOLTAGE (V)
22 43 64 8 A7 C8 EA
VSET_CTRL (hex)

Figure 4. Output Voltage vs Vser_ctrL Setting
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Figure 5. Output Voltage vs Input Voltage
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Figure 6. Efficiency vs Load Current
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Typical Characteristics (continued)

Vgart = 3.8 V, T, = 25°C, unless otherwise noted

100 100
95 # 95 |~ ——
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0 0
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w w
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i 80 VOUT =16V | T VOUT = 1.6V —|
W VOUT = 2.0V W VOUT = 2.0V
VOUT = 2.5V VOUT = 2.5V
& VOUT =30V | s VOUT =30V |
VOUT = 3.5V VOUT = 3.5V
70 I I I 70 | | |
100 200 300 400 500 600 700 800 100 200 300 400 500 600 700 800 900 1,000
OUTPUT CURRENT (mA) OUTPUT CURRENT (mA)
Auto-PFM Mode lout = 150 mA to 750 mA Forced PWM Mode lout = 100 mA to 1000 mA
Figure 7. Efficiency vs Load Current Figure 8. Efficiency vs Load Current
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Vour (2VIDIV) |
95
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90 Pum——
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60 | |
100 125 150 175 200 225 250 TIME (20us/DIV )
OUTPUT CURRENT (A)
Forced PWM Mode lour=1Ato 25A Auto PFM Vour = 04Vto34V RLoap = 6.8Q
Figure 9. Efficiency vs Load Current Figure 10. Vout Transient
: : = e —
Vour (2VIDIV) |
/[ ||
I e
A M!w|!|;U”|_:f-“’!\ 5mVac/DIV
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/ lout 50mA/DIV
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Figure 11. Vout Transient Figure 12. Load Transient
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Typical Characteristics (continued)

Vgart = 3.8 V, T, = 25°C, unless otherwise noted

|
VOUT [ it ess e s 50MVAC/DIVVoUT |t ot werea) 50mVac/DIV
[ !
lout 200mA/DIV lout 500mA/DIV
100ps/DIV 100ps/DIV
Vour = 25V lout= 0 mA to 300 mA Vour = 3V lout= 0 mA to 700 mA
Figure 13. Load Transient Figure 14. Load Transient
|
NMout ~ = oty ——-{100mVac/DIV| Vour - - e 50mVac/DIV|
lout 500MA/DIV  Ngarr 500mV/DIV
100us/DIV 100us/DIV
VBATT =4.2V Vour=3V loytT=0mAto1.2A | VBATT=36Vto4.2V Vour =25V Rioap = 6.8 Q
Figure 15. Load Transient Figure 16. Line Transient
Vour 1 1viDIV
Vour | ~ _— - - 50mVac/DIV| -_——
2VIDIV
bl bad b ot
Meart f—- = —{ 500mV/DIV Ino 1A/DIV
100ps/DIV 20us/DIV
VBATT=3.6Vto4.2V Vour=1V Rioap =6.8Q VBATT =4.2V Vour =25V Rioap =6.8Qt00Q
Figure 17. Line Transient Figure 18. Timed-Current Limit
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7 Detailed Description

7.1 Overview

The LM3263 is a high-efficiency step-down DC-DC converter optimized to power the RF power amplifier (PA) in
cell phones, portable communication devices, or battery-powered RF devices with a single litum-lon battery. It
operates in modulated-frequency pulsed width modulation (PWM) mode for 2G transmissions (with MODE =
Forced PWM (PWM only), register 01h SMPS_CFG [5] set to 0Ob), automatic mode transition between pulse
frequency modulation (PFM) and PWM for 3G/4G RF PA operation (with MODE = Auto-PFM (PFM/PWM),
SMPS_CFG bit 5 set to 1b), or forced-bypass mode (with SMPS_CFG [4] set to 1b or REGISTER_O [6:0] set to
7Fh or register 03h VSET_CTRL [7:0] set to FEh-FFh). Power states are also in provided shutdown, low power,
standby, and active modes. The DC-DC converter operates at active mode. Please see Figure 21 and Register
Map.

PWM mode provides high efficiency and very low output-voltage ripple. In PWM-mode operation, the modulated
switching frequency helps to reduce RF transmit noise. In PFM mode, the converter operates with reduced
switching frequencies and lower supply current to maintain high efficiencies. The forced-bypass mode allows the
user to drive the output directly from the input supply through a bypass FET. The shutdown mode turns the
LM3263 off and reduces current consumption to 0.02 pA (typical).

In the PWM and PFM modes of operation, the output voltage of the LM3263 can be dynamically programmed
from 0.4 V to 3.6 V (typical) by setting the VSET register. Current overload protection and thermal overload
protection are also provided.

The LM3263 was engineered with Active Current assist and analog Bypass (ACB). This unique feature allows
the converter to support maximum load currents of 2.5 A (minimum) while keeping a small footprint inductor and
meeting all of the transient behaviors required for operation of a multi-mode RF PA. The ACB circuit provides an
additional current path when the load current exceeds 1.45 A (typical) or as the switcher approaches dropout.
Similarly, the ACB circuit allows the converter to respond with faster VSET output voltage transition times by
providing extra output current on rising and falling output edges. The ACB circuit also performs the function of
analog bypass. Depending upon the input voltage, output voltage, and load current, the ACB circuit automatically
and seamlessly transitions the converter into analog bypass, while maintaining output voltage regulation and low
output voltage ripple. Full bypass (100% duty cycle operation) occurs if the total dropout resistance in bypass
mode (R drop = 45 MQ) is insufficient to regulate the output voltage.

The device 16-pin DSBGA package is the best solution for space-constrained applications such as cell phones
and other hand-held devices. The high switching frequency, 2.7 MHz (typical) in PWM mode, reduces the size of
input capacitors, output capacitor, and of the inductor. Use of a DSBGA package is best suited for opaque case
applications and requires special design considerations for implementation (see Layout Considerations).
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7.2 Functional Block Diagram
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7.3 Feature Description

7.3.1 PWM Operation

The LM3263 operates in PWM mode when forced-PWM mode operation is selected (SMPS_CFG [5] set to Ob).
The switching frequency is modulated, and the switcher regulates the output voltage by changing the energy per
cycle to support the load required. During the first portion of each switching cycle, the control block in the
LM3263 turns on the internal PFET switch. This allows current to flow from the input through the inductor and to
the output filter capacitor and load. The inductor limits the current to a ramp with a slope of (Vgatt — VSET)/L, by
storing energy in its magnetic field.

During the second portion of each cycle, the control block turns the PFET switch off, blocking current flow from
the input, and then turns the NFET synchronous rectifier on. The inductor draws current from ground through the
NFET and to the output filter capacitor and load, which ramps the inductor current down with a slope of -VSETI/L.
The output filter capacitor stores charge when the inductor current is greater than the load current and releases it
when the inductor current is less than the load current, smoothing the voltage across the load.

At the next rising edge of the clock, the cycle repeats. An increase of load pulls the output voltage down,
increasing the error signal. As the error signal increases, the peak inductor current becomes higher therefore
increasing the average inductor current. The output voltage is therefore regulated by modulating the PFET switch
on time to control the average current sent to the load. The circuit generates a duty-cycle modulated rectangular
signal that is averaged using a low pass filter formed by the 