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GENERAL DESCRIPTION APPLICATIONS
The SP6669 is a synchronous current mode e Portable Equipments

PWM step down (buck) converter capable of

delivering up to 600mA of current. It features * Battery Operated Equipments

a pulse skip mode (PSM) for light load e Audio-Video Equipments

. o
E;féféency and a LDO mode for 100% duty ¢ Networking & Telecom Equipments
With a 2.5V to 5.5V input voltage range and a
1.5MHz switching frequency, the SP6669 FEATURES
allows the use of small surface mount e Guaranteed 600mA Output Current
inductors and capacitqrs ‘ideal for ‘battery — Input Voltage: 2.5V to 5.5V
powered portable applications. The internal
synchronous switch increases efficiency and e 1.5MHz PWM Current Mode Control
eliminates the need for an external Schottky — 100% Duty Cycle LDO Mode Operations

diode. Low output voltages are easily

) — Achieves 95% Efficiency
supported with the 0.6V feedback reference

voltage. The SP6669 is available in an « Fixed/Adjustable Output Voltage
adjustable output voltage version, using an Range

external resistor divider circuit, as well as — As Low as 0.6V with £3% Accuracy
flxgd1 gl{I/tPUt voltage versions of 1.2V, 1.5V ~ 1.2V, 1.5V, 1.8V Fixed Voltage Options
and 1.8V.

o e Excellent Line/Load Transient
Built-in over temperature and output over

) ) Response
voltage lock-out protections insure safe .
operations  under  abnormal  operating e 200pA Quiescent Current
conditions. o Over Temperature Protection
“green”/halogen free 5-pin SOT23 package. 5-Pin SOT23 Package
TYPICAL APPLICATION DIAGRAM
Vin 2.5v~5.5V 4.7uH Vout 1.8V/600mA
4 3 :
O + VIN SW
Enable 100eF 1
1 0.6V 1]
cNn O— EN VFB * CouT
2 R2 200K
4.7uF GND < 10uF
(=]
EXAR SP6669A -
x
Fig. 1: SP6669 Application Diagram (Adj. version shown)
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SP6669

600mA 1.5MHz Synchronous Step Down Converter

ABSOLUTE MAXIMUM RATINGS

These are stress ratings only and functional operation of
the device at these ratings or any other above those
indicated in the operation sections of the specifications
below is not implied. Exposure to absolute maximum
rating conditions for extended periods of time may affect
reliability.

Input Voltage Vin..ooovviiiiiiiniiniiinneeeea -0.3V to 6.0V
Enable Ves Voltage ......c.covviviiiiiiiiiinen -0.3V to Vi
SW Voltage.....ocvvviiiiiiiiiieiee s -0.3V to (Vn+0.3V)
PMOS Switch Source Current (DC)......cvovuvnvnininenens 800mA
NMOS Switch Sink Current ........oooviiiiiiiiiiiinneens 800mA
Peak Switch Sink/Source Current ........cocveveieieininnnnn. 1.3A
Operating Junction Temperature! ..........ccoccvvvvennnens 125°C
Storage Temperature..........ovvvviiiieinnne, -65°C to 150°C
Lead Temperature (Soldering, 10 seC)........ccevuennnns 260°C
ESD Rating (HBM - Human Body Model) .................... 2kV
ESD Rating (MM - Machine Model) .......cccovvviiinnnnennn. 200V

ELECTRICAL SPECIFICATIONS

OPERATING RATINGS

Input Voltage Range Vin...cvveveiiiiiiininininininns 2.7V to 5.5V
Operating Temperature Range................... -40°C to 85°C
Thermal Resistance Bja cvovvvviiiiiiiiiiiiiiiiiiiieieaans 250°C/W
Thermal ResistancCe Bjc..vviiiiiiiiiiiiiiiiiiiiiiienieiaens 90°C/W

Note 1: T, is a function of the ambient temperature T and
power dissipation Pp (T;= Ta + Pp x 250°C/W).

Specifications with standard type are for an Operating Junction Temperature of T; = 25°C only; limits applying over the full
Operating Junction Temperature range are denoted by a “e”. Minimum and Maximum limits are guaranteed through test,
design, or statistical correlation. Typical values represent the most likely parametric norm at T = 25°C, and are provided
for reference purposes only. Unless otherwise indicated, Viy = 3.6V.

Parameter Min. Typ- Max. Units Conditions
Feedback Current Iyrs +30 nA
Regulated Feedback Voltage Ves 0.588 0.600 0.612 \Y, Ta=25°C
E:;euﬁ?t‘icoen\g"\'/:ge Line 0.4 %/V | * |Vw=2.5Vto 5.5V
Output Voltage Accuracy AVour% -3 +3 % .
Output Over-Voltage Lockout 20 50 80 mV AVou = Vow - Vs (Adj.)
AVow 2.5 7.8 13 % AVou = Vow = Vour (F|xed)
Output Voltage Line Regulation 0.4 %/V e |Vn=2.5V to 5.5V
AVour
Peak Inductor Current Ipg 1.0 A Vin=3V, Vee=0.5V or Vour=30%, Duty
cycle <35%
Output Voltage Load Regulation 0.5 %
VLoADREG
Quiescent Current® I 200 340 pA Vis=0.5V or Vour=90%
Shutdown Current Isyrpwn 0.1 1 MA Ven=0V, Vin=4.2V
. 1.2 1.5 1.8 MHz e |V=0.6V or Vour=100%
Oscillator Frequency fosc
290 Hz L4 VFB=0V or VOUT=OV
RDS(ON) of PMOS Reprer 0.45 0.55 Q Isw=100mA
RDS(ON) of NMOS RnFeT 0.40 0.50 Q Isw=100mA
SW Leakage Iisw +1 |JA VEN=0V, V5W=0V or 5V, Vin=5V
Enable Threshold Vey 1.2 \% i
Shutdown Threshold Vey 0.4 \Y, .
EN Leakage Current Igy +1 HA .

Note 1: The Switch Current Limit is related to the Duty Cycle. Please refer to figure 15 for details.
Note 2: Dynamic quiescent current is higher due to the gate charge being delivered at the switching frequency.
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BLOCK DIAGRAM
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Fig. 2: SP6669 Block Diagram

PIN ASSIGNMENT

VFB VIN vout VIN
5 4 5 4
SP6669 SP6669
Adjustable Output Voltage Version Fixed Output Voltage Version

EN GND sw

EN GND sw

Fig. 3: SP6669 Pin Assignment
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SP6669

600mA 1.5MHz Synchronous Step Down Converter

PIN DESCRIPTION

Name Pin Number Description
Enable Pin. Do not leave the pin floating.
EN 1 Ven<0.4V: Shutdown mode
Ven>1.2V: Device enabled
GND 2 Ground Signal
SW 3 Switching Node
VIN 4 Power Supply Pin.
Must be decoupled to ground with a 4.7uF or greater ceramic capacitor.
VEB Adjustable Version Feedback Input Pin.
Connect VFB to the center point of the resistor divider.
5 Fixed Output Voltage Version, Output Voltage Pin.
VOouT An internal resistive divider divides the output voltage down for comparison to the
internal reference voltage.

ORDERING INFORMATION

Part Number Ten;perature Marking Package PaCk":'g Note 1 Note 2
ange Quantity
Adjustable
SPE669AEK-L/TRR3 | -40°C<Ta<+85°C | QBWW | SOT23-5 | 3K/Tape & Reel |Halogen Free  [jid nS ko
SP6669BEK-L/TRR3 | -40°C<T,<+85°C | RBWW | SOT23-5 | 3K/Tape & Reel |Halogen Free \1,52|t\;;é(ed output
SP6669CEK-L/TRR3 | -40°C<T,<+85°C | SBWW | SOT23-5 | 3K/Tape & Reel |Halogen Free \1/65“\;;';‘6‘1 output
SP6669DEK-L/TRR3 | -40°C<T,<+85°C | TBWW | SOT23-5 | 3K/Tape & Reel |Halogen Free  |L:5Y fixed output

voltage

SP6669EB

SP6669 Evaluation Board

“YY” = Year - “WW"” = Work Week - “X” = Lot Number; when applicable.

Note that the SP6669 series is packaged in Tape and Reel with a reverse part orientation as per the

following diagram

o O O O

[1[]

[1_[]

Uut

BN
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TYPICAL PERFORMANCE CHARACTERISTICS

All data taken at Viyv = 2.7V to 5.5V, T; = Ta = 25°C, unless otherwise specified - Schematic and BOM from Application
Information section of this datasheet.
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Fig.

Fig. 14: Oscillator Frequency vs Temperature
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THEORY OF OPERATION

APPLICATIONS

The typical application circuit of the adjustable

output voltage option and the fixed output

voltage option are shown below.
Vin 2.5V~5.5V 4 3 4.7uH
2

I'r

Wout 1.8v/600mA

Fig. 22: Adjustable Output Voltage Version

Vin 2.5V~5.5V 4 . A7 Vout 1.8V/600mA
1 5

VIN SW
Enable
on O EN vFe couT
2
4. 7uF GND 10uF
EXAR SPB609DEK-L

Fig. 23: Fixed Output Voltage Version

INDUCTOR SELECTION

Inductor ripple current and core saturation are
two factors considered to select the inductor
value.

1 V,
Eq. 1: AIL ZWVOUT(]'_ \;)UTJ
IN

Equation 1 shows the inductor ripple current
as a function of the frequency, inductance, Vi
and Vour. It is recommended to set the ripple
current between 30% to 40% of the maximum
load current. A low ESR inductor is preferred.

Cin AND Coyt SELECTION

A low ESR input capacitor can prevent large
voltage transients at V. The RMS current
rating of the input capacitor is required to be
larger than Irms calculated by:

\/VOUT (VIN _VOUT )
VIN

Eq. 20 lgys = louax

The ESR rating of the capacitor is an important
parameter to select Coyr. The output ripple
Vour is determined by:

1
Eg. 3: AV, =Al | ESR+———
q ouT L( 8. f 'COUT]

Higher values, lower cost ceramic capacitors
are now available in smaller sizes. These
capacitors have high ripple currents, high
voltage ratings and low ESR that makes them
ideal for switching regulator applications. As
Cour does not affect the internal control loop
stability, its value can be optimized to balance
very low output ripple and circuit size. It is
recommended to use an X5R or X7R rated
capacitors which have the best temperature
and voltage characteristics of all the ceramics
for a given value and size.

OUTPUT VOLTAGE — ADJUSTABLE VERSION

The adjustable output voltage version is
determined by:

Eq. 4: V,,, =0.6V .(1+%]

THERMAL CONSIDERATIONS

Although the SP6669 has an on board over
temperature circuitry, the total power
dissipation it can support is based on the
package thermal capabilities. The formula to
ensure safe operation is given in note 1.

PCB LAYOUT

The following PCB layout guidelines should be
taken into account to ensure proper operation
and performance of the SP6669:

1- The GND, SW and Vpy traces should be kept
short, direct and wide.

2- Vg pin must be connected directly to the
feedback resistors. The resistor divider
network must be connected in parallel to the
Cout capacitor.

3- The input capacitor C;y must be kept as
close as possible to the Vi pin.

© 2012 Exar Corporation
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4- The SW and VFB nodes should be kept as
separate as possible to minize possible effects
from the high frequency and voltage swings of
the SW node.

5- The ground plates of Cyy and Cour should be
kept as close as possible.

OUPTUT VOLTAGE RIPPLE FOR V;y CLOSE TO
vOUT

When the input voltage Viy is close to the
output voltage Vour, the SP6669 transitions
smoothly from the switching PWM converter
mode into a LDO mode. The following diagram
shows the output voltage ripple versus the
input voltage for a 3.3V output setting and a
200mA current load.

V=33V
loor=200m &

20
o
=
& 15
g
< I
8 T |
= //
T
o

a3 a5 a7 28 41 432
INPUT VOLTAGE ()

Fig. 24: VOUT Ripple Voltage
for VIN decreasing close to Vour

DESIGN EXAMPLE

In a single Lithium-Ion battery powered
application, the Vi range is about 2.7V to
4.2V. The desired output voltage is 1.8V.

The inductor value needed can be calculated
using the following equation

L _;V (1_VOUT j
- ouT
foAl V,,
Substituting VOUT=1-8VI VIN:4.2V, AIL:180mA
to 240mA (30% to 40%) and f=1.3MHz gives

L =2.86uH to 3.81uH

A 3.3pH inductor can be chosen with this
application. An inductor of greater value with
less equivalent series resistance would provide
better efficiency. The CIN capacitor requires
an RMS current rating of at least I oapmax)/2
and low ESR. In most cases, a ceramic
capacitor will satisfy this requirement.

© 2012 Exar Corporation

Rev. 2.2.0



( B4R

A New Direction in Mixed-Signal

SP6669

600mA 1.5MHz Synchronous Step Down Converter

PACKAGE SPECIFICATION

5-PIN SOT23

Unit: mm

b DET2L A
ail Q
:':
w P
il
N 2 ]
e c
el
a1
i R
| F ™
= c'\“_'lI | 7 4 j - = I
- II'I H & o —ASENG PLE
ez -
Ll
Symbol Min. Nom. Max
A 0.90 1.30 1.40
Al 0.00 0.075 0.15
A2 0.90 1.20 1.25
b 0.30 - 0.50
[¢ 0.08 - 0.20
D 2.80 2.90 3.00
E 2.60 2.80 3.00
El 1.50 1.60 1.70
e 0.95 BSC
el 1.90 BSC
L 0.30 0.45 0.60
L1 0.60 REF
L2 0.25 BSC
(€] 5 10
01 7
02 6 8 10

Note: JEDEC Outline MO-178 AA
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REVISION HISTORY

Revision Date Description

Reformat of datasheet
Updated package specification

2.1.0 02/07/2012 |Updated Typical Application schematics and Design example

11/08/2012 Reformat of datasheet (New logo)
Updated Absolute Maximum Ratings, Lead Temperature (Soldering, 10 sec) to 260°C
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FOR FURTHER ASSISTANCE

Email: customersupport@exar.com

powertechsupport@exar.com

Exar Technical Documentation: http://www.exar.com/TechDoc/default.aspx?

EXAR CORPORATION

HEADQUARTERS AND SALES OFFICES
m R 48720 Kato Road
Fremont, CA 94538 - USA
Tel.: +1 (510) 668-7000
Fax: +1 (510) 668-7030

WWW.exar.com

A New Direction in Mixed-Signal

NOTICE

EXAR Corporation reserves the right to make changes to the products contained in this publication in order to improve
design, performance or reliability. EXAR Corporation assumes no responsibility for the use of any circuits described herein,
conveys no license under any patent or other right, and makes no representation that the circuits are free of patent
infringement. Charts and schedules contained here in are only for illustration purposes and may vary depending upon a
user’s specific application. While the information in this publication has been carefully checked; no responsibility, however,
is assumed for inaccuracies.

EXAR Corporation does not recommend the use of any of its products in life support applications where the failure or
malfunction of the product can reasonably be expected to cause failure of the life support system or to significantly affect its
safety or effectiveness. Products are not authorized for use in such applications unless EXAR Corporation receives, in
writing, assurances to its satisfaction that: (a) the risk of injury or damage has been minimized; (b) the user assumes all
such risks; (c) potential liability of EXAR Corporation is adequately protected under the circumstances.

Reproduction, in part or whole, without the prior written consent of EXAR Corporation is prohibited.
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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




