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DIO6305B

High-Efficiency 1.2MHz, 1.1A Synchronous

Step-Up Converter

Features

Descriptions

® High-Efficiency Synchronous-Mode

® 2.7-5.25V input voltage range

® Device Quiescent Current: 30uA (TYP)

® Less than 1pA Shutdown Current with 5V or
0V output voltage

Output Voltage Clamping: 6V

Adjustable Output Voltage Up to 5.25V
Power-Save Mode for Improved Efficiency at
Low Output Power

Load Disconnect During Shutdown

1.8V Logic on EN Pin for Control

Thermal shutdown

Green package: SOT23-6 is pin compatible.
-40°C to +85°C Operating Temperature Range

Applications

The DIO6305B is a high efficiency boost regulator
targeted for general step-up applications. It can
be used for generating 5V at 600mA from a 3.3V
rail or a Li-ion battery.

High switching frequency minimizes the sizes of
inductor and
MOSFETs and internal compensation make the
DIO6305B simple to use and fit the total solution
into a compact space.

For light load current, the DIO6305B enters into
the power-save mode to maintain high efficiency.

capacitor. Integrated power

Anti-ringing control reduces EMI
concerns by
discontinuous mode. The DIO6305B provides true

output disconnect and this allows Vgyr to go to

circuitry

damping the inductor in

zero volts during shutdown without drawing any
current from the input source. The DIO6305B
supports 1.8V logic for control.

The output voltage of DIO6305B can be
programmed by an external resistor divider.

Typical Application

® Single Cell Li-Battery Powered Products

® Portable Audio Players 4.7uH W vour [ Output
® Cellular Phones
P
® Personal Medical Products Sopply L vce DIO6305B  FB 10uF
R2
10UF— EN GND |
Ordering Information
Order Part .
Top Marking Ta Package
Number
DIO6305BCST6 YWXH Green -40 to +85°C SOT23-6 Tape & Reel, 3000
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Pin Assignments

Pin Definitions

SW[ 1] [ 6]VvCC

GND[ 2 5 ]vouT

EN[3] 4 |FB

SOT23-6
Figure 1 Pin Assignment (Top View)

Pin Name Description
SW Boost and Rectifying Switch Input.
GND Power Ground.
EN Enable control. Pull high to turn on. Do not float.
FB Output Voltage Feedback Pin. Voltage feedback for programming the output voltage.
Vour Boost Converter Output.
Vee Boost Converter Supply Voltage.
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Absolute Maximum Ratings

DIO6305B

Stresses beyond those listed under “Absolute Maximum Rating” may cause permanent damage to the device. These are stress
ratings only and functional operation of the device at these or any other condition beyond those indicated in the operational sections

of the specifications is not implied. Exposure to absolute maxim rating conditions for extended periods may affect device reliability.

Parameter Rating Unit
Input Voltage Range on SW, Vour, Vce, FB, EN -0.3t0 6 \%
Operating Temperature Range. -40 to +85 °C
Junction Temperature 150 °C
Package Thermal Resistance SOT-23-6, 6,4 150 °C/W
Storage Temperature -65 to +150 °C
Lead Temperature (soldering, 10s) 260 °C
HBM 4000
ESD Susceptibility \%
MM 200

Recommend Operating Conditions

them or designing to Absolute Maximum Ratings.

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. DIOO does not Recommend exceeding

Parameter Rating Unit
Supply Voltage 2.7t05.25 V
Junction Temperature Range -40 to 125 °C
Ambient Temperature Range -40 to 85 °C
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Electrical Characteristics

Ta =25°C, Vour =5V, Vin=3.6V, Cin=Cout=10uF, L=4.7uH, unless otherwise specified.

DIO6305B

Symbol Parameter Test Conditions Min Typ Max Unit
Vout Output voltage range 3 5.25
\%
Vin Input voltage range 27 5.25
Ves Feedback voltage 485 500 519 mV
f Oscillator frequency 870 1200 1470 kHz
Isw Switch current limit 0.8 11 14 A
Start-up current limit 600 mA
Boost switch-on resistance Vout=5V 400 mQ
Rectifying switch-on resistance | Vout=5V 530 mQ
Output voltage accuracy Vce=2.7V,lo=10mA 38 %
Line regulation Vce=2.7V to Vout-0.5V,lo=10mA 05 1 %
Load regulation 0.5 %
Quiescent current Ven=Vce=2.7V,l0=0,Vout=5V 30 55 A
Shutdown current Ven=0V,Vece=2.7V 1 UA
Vi EN input low voltage 0.4 \Y
\ EN input high voltage 1.6 \
EN input current Clamped on GND 1 LA
Over temperature protection 150 °C
Over temperature hysteresis 20 °C
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Typical Application

Efficiency vs. Output Current

96
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Application Information

Design Procedure

The DIO6305B DC/DC converter is intended for systems powered by dual to triple-cell alkaline, NiCd and NiMH
battery with a typical terminal voltage between 2.7V and 5.25V. It can also be used in systems powered by
one-cell Li-ion or Li-polymer with a typical voltage between 3.0V and 4.2V.

Programming Output Voltage

In Figure 1, the output voltage of the DIO6305B DC/DC converter can be adjusted with an external resistor
divider. The typical value of the voltage at the FB pin is 500mV. The maximum recommended value for the output
voltage is 5.25V. R1 and R2 are calculated using Equation 1:

RI= R2x(Lour _1y = Rosc(—Your__y (1)
Vs 500mV

R2 is recommended to be 100kQ. For example, if an output voltage of 5V is needed, a 900kQ resistor should be
chosen for R1.

Inductor Selection

A boost converter normally requires two main passive components for storing energy during the conversion. A
boost inductor and a storage capacitor at the output are required. To select the boost inductor, it is recommended
to keep the possible peak inductor current below the current limit threshold of the power switch in the chosen
configuration. The highest peak current through the inductor and the switch depends on the output load, the input
(Vce), and the output voltage (Voyr). Estimation of the maximum average inductor current is done using Equation
2:

I, =1, x—"our @)
Vee %0.8

For example, for an output current of 75mA at 5V, at least an average current of 170mA flows through the
inductor at a minimum input voltage of 2.7V.
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The second parameter for choosing the inductor is the desired current ripple in the inductor. Normally, it is
advisable to work with a ripple of less than 20% of the average inductor current. A smaller ripple reduces the
magnetic hysteresis losses in the inductor, as well as output voltage ripple and EMI. But in the same way,
regulation time rises at load changes. In addition, a larger inductor increases the total system costs. With these
parameters, it is possible to calculate the value for the inductor by using Equation 3:

L= Vee XV our =Vee) (3)
AL X fXVour

Parameter f is the switching frequency and AIL is the ripple current in the inductor. In typical applications, a
4.7uH inductance is recommended. The device has been optimized to operate with inductance values between
2.2uH and 10pH. Nevertheless, operation with higher inductance values may be possible in some applications.
Detailed stability analysis is then recommended. Care must be taken because load transients and losses in the
circuit can lead to higher currents as estimated in Equation 3. Also, the losses in the inductor which include
magnetic hysteresis losses and copper losses are a major parameter for total circuit efficiency.

Input Capacitor

At least a 10uF input capacitor is recommended to improve transient behavior of the regulator and EMI behavior
of the total power supply circuit. A ceramic capacitor or a tantalum capacitor with a 100nF ceramic capacitor in
parallel, placed close to the IC, is recommended.

Output Capacitor

The major parameter necessary to define the output capacitor is the maximum allowed output voltage ripple of
the converter. This ripple is determined by two parameters of the capacitor, the capacitance and the ESR. It is
possible to calculate the minimum capacitance needed for the defined ripple, supposing that the ESR is zero, by
using Equation 4:

— Lo Xour =Vee) (4)
MIN
SXAVXV,r

Parameter f is the switching frequency and AV is the maximum allowed ripple. With a chosen ripple voltage of
10mV, a minimum capacitance of 4.5uF is needed. In this value range, ceramic capacitors are a good choice.
The ESR and the additional ripple created are negligible. It is calculated using Equation 5:

AV = Lo X Rpep (5)

The total ripple is the sum of the ripple caused by the capacitance and the ripple caused by the ESR of the
capacitor. Additional ripple is caused by load transients. This means that the output capacitor has to completely
supply the load during the charging phase of the inductor.

The value of the output capacitance depends on the speed of the load transients and the load current during the
load change. With the calculated minimum value of 4.5uF and load transient considerations, the recommended
output capacitance value is in the range of 4.7uF to 22uF.

Care must be taken on capacitance loss caused by deteriorating due to the applied DC voltage and the
frequency characteristic of the capacitor. For example, larger form factor capacitors (in 1206 size) have their self
resonant frequencies in the same frequency range as the DIO6305B operating frequency. So the effective
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capacitance of the capacitors used may be significantly lower. Therefore, the recommendation is to use smaller
capacitors in parallel instead of one larger capacitor.

Layout Considerations

As for all switching power supplies, the layout is an important step in the design, especially at high-peak currents
and high switching frequencies. If the layout is not carefully done, the regulator could show stability problems as
well as EMI problems. Therefore, use wide and short traces for the main current path and for the power ground
tracks. The input capacitor, output capacitor, and the inductor should be placed as close as possible to the IC.
Use a common ground node for power ground and a different one for control ground to minimize the effects of
ground noise. Connect these ground nodes at any place close to the ground pin of the IC.

The feedback divider should be placed as close as possible to the ground pin of the IC. To lay out the control
ground, it is recommended to use short traces as well, separated from the power ground traces. This avoids
ground shift problems, which can occur due to superimposition of power ground current and control ground
current.

Thermal Information

Implementation of integrated circuits in low-profile and fine-pitch surface-mount packages typically requires
special attention to power dissipation. Many system-dependent issues such as thermal coupling, airflow, added
heat sinks and convection surfaces, and the presence of other heat-generating components affect the
power-dissipation limits of a given component.

Three basic approaches for enhancing thermal performance follow.
1 Improving the power dissipation capability of the PCB design.
2 Improving the thermal coupling of the component to the PCB.
3 Introducing airflow in the system.

Typical Performance Characteristics

Ta =25°C, Vour =5V, Vin=3.6V, Cin=Cout=10uF, L=4.7uH, unless otherwise specified.

Output Ripple Output Ripple
Vin=3.6V Vout=5V No Load Vin=3.6V Vout=5V Load=0.6A
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Startup through Enable
Vin=3.6V Vout=5V R, cAp=8.2Q

Shutdown through Enable
Vin=3.6V Vout=5V R cAp=8.2Q

Load Transient
Vin=3.6V Vout=5V Load=0A->0.6A

Load Transient
Vin=3.6V Vout=5V Load=0.3A->0.6A
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Short Circuit Protection
Vin=3.6V Vout=5V Load=8.2Q->short

@ 200 b 20005 O W
@ S0mh O% SN 5 ~1dgn

Short Circuit Recovery
Vin=3.6V Vout=5V short->Load=8.2Q

]:c.ou». 2560 @ \ |
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DIO6305B

Physical Dimensions: SOT-23-6

.
| —T

a1

|

BASE METAR

SECTION B—B

COMMON DIMENSIONS
(UNITS OF MEASURE=MILLIMETER)

Symbol MIN NOM MAX
A - - 1.25
A1 0 - 0.15
A2 1.00 1.10 1.20
A3 0.60 0.65 0.70
b 0.36 - 0.50
b1 0.36 0.38 0.45
c 0.14 - 0.20
c1 0.14 0.15 0.16
D 2.826 2.926 3.026
E 2.60 2.80 3.00
E1 1.526 1.626 1.726
e 0.90 0.95 1.00
el 1.80 1.90 2.00
L 0.35 0.45 0.60
L1 0.59REF
L2 0.25BSC
R 0.10
R1 0.10 - 0.25
o 0° 8°
o1 3° 5° 7°
02 6° - 14°
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families.

CONTACT US

Dioois a professional design and sales corporation for high-quality and performance analog semiconductors. The company focuses on
industry markets, such as, cell phone, handheld products, laptop, and medical equipment and so on. Dioo’s product families include

analog signal processing and amplifying, LED drivers and charger IC. Go to http://www.dioo.com for a complete list of Dioo product

For additional product information, or full datasheet, please contact with our Sales Department or Representatives.
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




