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f#i® |/ Descriptions

BRCD3408 R—mIEEMER. BifihkhEE TR EERR. %Sl 7 — D EEFXAE
TERFSHREEECNE ECREGESNEE. EREARTEEDAHBEAEEINIREIERILE |
HEEREEETE 0.6V, BRCD3408 AEERE FIA 100% S=tHERIET | ERKEENRRS
jthEap. 1ZSSHRM PWM ( BhESEEH ) #1 PFM ( BoTSRRiEH ) IIFpaTIHas eE |, JLA
T ZRECEERNER0ET,

The BRCD3408 is a constant frequency, current mode PWM step-down converter. The device
integrates a main switch and a synchronous rectifier for high efficiency without an external Schottky
diode. ltis ideal for powering portable equipment that runs from a single cell Lithium-lon (Li+) battery.
The output voltage can be regulated as low as 0.6V. The BRCD3408 can also run at 100% duty cycle
for low dropout operation, extending battery life in portable system. This device offers two operation
modes, PWM control and PFM Mode switching control, which allows a high efficiency over the wider
range of the load

$$4F /| Features

BUEREIA 96% , 1L5MHz (B T1E , MR 1.2A , IATEREEBHE : 2.5V~6.0V, MHBEEHESE
0.6V, FEIRERIF , WERIF , IRBERRFIFIREE , KETEER @ < 1pA,

High Efficiency: Up to 96% ,1.5MHz Constant Frequency Operation,1.2A Output Current, 2.5V to 6.0V
Input Voltage Range, Output Voltage as Low as 0.6V, Short Circuit Protection, Thermal Fault
Protection, Inrush Current Limit and Soft Start, <1pA Shutdown Current.

& /| Applications

FHFIERERIE , Ik DSL EHIRERE , NAMFEF (E LB ) /o EEMIRE/ FARE |,
HRIENSEE.

Cellular and Smart Phones, Wireless and DSL Modems, PDA/MID/PAD, Digital Still and Video

Cameras.

BABIRTFFRERE / Typical Application
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Figure 1. Basic Application Circuit Load Current(A)
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SIEHES) / Pinning

0: D
[1:
- -+«

515 B | h8E
PIN NAME | FUNCTION

fEgeis , IXENEEESTLSVEHFTH , KF0.3VEXNT , FEER=.
1 EN/RUN Chip Enable Pin. Drive RUN above 1.5V to turn on the part. Drive RUN
below 0.3V to turn it off. Do not leave RUN floating

2 GND i

Ground Pin

iR XiatHin. 1Z5 S8R ERPEFINEIMOSFETRYIRIRIERS | JMER
3 LX/SW | BESHERERE.

Power Switch Output. It is the switch node connection to Inductor. This pin
connects to the drains of the internal P-ch and N-ch MOSFET switches

FR IR, SELS ISR RBRE | 1ZEBEI LR TuFEERR

4 VIN PERS,
Power Supply Input. Must be closely decoupled to GND with a 4.7uF or
greater ceramic capacitor

BHEEERIREARG, BE— P AEERS ESHHRESRESEH

5 FB [E#H1TEER.

Output Voltage Feedback Pin. An internal resistive divider divides the
output voltage down for comparison to the internal reference voltage

EDE{LES / Marking

TWEPEi5GEE, See Marking Instructions.
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tRBR=%1 |/ Absolute Maximum Ratings(Ta=25°C)

S s #HiE Bafy

Parameter Symbol Rating Unit
Supply Input voltage(Note1) VIN -0.3to +6.3 V
EN/VOUT Voltages Ven -0.3 \Y
LX Voltage Vix -0.3 \Y
Peak LX Sink and Source Current Ip 1.8 A

Power Dissipation Pp 600 mwW
Junction Temperature(Note2) T, 155 C
Lead Temperature (Soldering,10s) T, 300 C
Operating Temperature Topr -40 to +85 C
Storage Temperature Tstg -65 to +150 C

H4EES%L /| Electrical Characteristics( ViN=Vrun=3.6V, Vour=1.8V, Ta = 25°C, unless otherwise
noted.)(Note3)

24 MR &RA4 B/ME | BBYE | XE | Bfu

Parameter Test Conditions Min Typ Max Unit
Input Voltage Range 2.5 6.0 \%
OVP Threshold 6.5 \%
UVLO Threshold 20 \Y,
nbut [K/Icodse“pp'y Current Vout = 90%, lload=0mA 140 | 300 | upA
R ) I B B

Shutdown Mode ’ ) ' ' H

TA=25°C 0.588 | 0.600 | 0.612 \Y
Regulated Feedback Voltage TA=0°C=<TA <85°C 0.586 | 0.600 | 0.613 \%
TA=-40°C<TA <85°C | 0.585 | 0.600 | 0.615 \Y,

Reference Voltage Line Regulation | Vin=2.5V to 6.0V 0.04 0.40 %IV
Output Voltage Line Regulation Vin=2.5V to 6.0V 0.04 04 %
Output Voltage Load Regulation 0.5 %

Oscillation Frequency 383::(1)30% ;O?) '\él:;
On Resistance of PMOS ILX=100mA 0.25 0.30 Q
ON Resistance of NMOS ILX=-100mA 0.10 0.15 Q
Peak Current Limit VIN= 3V, Vout=90% 1.8 A
RUN Threshold 0.30 1.0 1.50 \Y
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H4EES%L /| Electrical Characteristics( ViN=Vrun=3.6V, Vour=1.8V, Ta = 25°C, unless otherwise
noted.)(Note3)

S8 Pl B/ME | BBYE | RXE | Bfu
Parameter Test Conditions Min Typ Max Unit
RUN Leakage Current +0.01 1.0 MA
LX Leakage Current VRUN=0V,VIN=VLX=5V +0.01 1.0 MA
OS_EN [=-100uA -0.9 -0.3 \Y
OS_sw I=-100uA -0.9 -0.3 \Y
OS_VIN I=-100uA -0.9 -0.3 \Y
OS_FB I=-100uA -0.9 -0.3 \Y
\L/ng/t;ge undervoltage  protection Vin=2.7V. Vaun=2.5V o Vv
ICcL1rreaniIse width modulation mode Vin=Veun=3.6V,FB=0.3V 300 UA
Lglidepgltsr?en:requency modulation Vin=Vrun=3.6V,FB=1V 50 UA
Isd quiescent current Vin==3.6V,VRUN=0V 1 uA
Vfb feedback voltage accuracy Vin=Vrun=3.6V 0.588 0.612 \
SV HU R Vin=2.5V-6V,Vron=2.5V 0.40%
SV2 I A% Vin=2.5V-6V,Vron=2.5V 0.40%

Notes:
1: BHEXEXEEE , cIaeiRiAs
Absolute Maximum Ratings are those values beyond which the life of a device may be impaired.
2 R T BETINEREE TAFII0FEE Po iRIEUU T AN ITEEH
Ty=Ta+ (Pp) x (250°C/ W)
T, is calculated from the ambient temperature T, and power dissipation Pp according to the
following formula:
T,=Ta+ (Pp) x (250°C /W)
3 : 25°C RIS EERET 100%UiHEH. FEH LRYRESEER LABIEXANR A5 53— RIE
100% production test at +25°C. Specifications over the temperature range are guaranteed by
design and characterization
4 : FEMMREE R ENE A KRR S R R =
Dynamic supply current is higher due to the gate charge being delivered at the switching
frequency
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INEEHER] /| Functional Block Diagram
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Figure 2. BRCD3408 Block Diagram

INfEHEiR / Functional Description

BRCD34082—fEHAEAI1.2A, 1.5MHzE R A ERL#:2E, iZBRCD3408 RFEE="MIMERINE
7o (CIN , COUTHIL ), "I EhRAEIRIEI MBS it T4mAz | JaE MO.6VE N BB IEZ [RIRV1E(T]
BE.

The BRCD3408 is a high performance 1.2A 1.5MHz monolithic step-down converter. The
BRCD3408 requires only three external power components (Cin, Cout and L). The adjustable
version can be programmed with external feedback to any voltage, ranging from 0.6V to the input
voltage.

FEUMAREBERT |, EiRsi G EAEIL00% |, BiHEEETRARERESEE B%EJIF%EI’J—
/\MOSFETE’J%J‘ WERREMARFIIHMEEREA HERIBHSIAASE | RESXSREEREHI T
¥, REeean LLEaE B Em N RidE A .

At dropout, the converter duty cycle increases to 100% and the output voltage tracks the input
voltage minus the Rgyson drop of the high-side MOSFET. The internal error amplifier and
compensation provides excellent transient response, load, and line regulation. Soft start function
prevents input inrush current and output overshoot during start up.
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M7 EFNEBEE / Test Methods Aad Circuits
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MF{EE / Applications information

(1) i&BimHEE/ Setting the Output Voltage

B 17~ T BRCD3408E AN FHFERE, 1%BRCD3408AILAESMER RAZ. FEFERIFIR2IEEI1HIERF
A SRR EST0.6VLLE. RS B ERIFRFAIESIDHE ATHRAIMIR IREEE B RERTR |
FEIWHRIMEAR2ZES59KQ, EA—NMRANE , BH—PHDIEFSER  BEBEINRIRT =AE
i, RIEAMERREMTHEEUR. RIS T ARG HEESR2IZE/959KQM RIFRIGEFNH L
316kQUARHRZ SN\ EEIRAYEER(E,

Figure 1 shows the basic application circuit for the BRCD3408. The BRCD3408 can be externally
programmed. Resistors R1 and R2 in Figure 1 program the output to regulate at a voltage higher than
0.6V. To limit the bias current required for the external feedback resistor string while maintaining good
noise immunity, the minimum suggested value for R2 is 59kQ. Although a larger value will further
reduce quiescent current, it will also increase the impedance of the feedback node, making it more
sensitive to external noise and interference. Table 1 summarizes the resistor values for various output
voltages with R2 set to either 59kQ for good noise immunity or 316kQ for reduced no load input
current.

RIE T HIEAIIMERER IR SRS

The external resistor sets the output voltage according to the following equation:

R
Vour =06x (145 Ry = (Voyr 0.6 =D R,

2
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RFB{EE / Applications information

(2 ) EBREAYIERE / Inductor Selection
FEARZHIRITH , BRCD3408iEAIYBRA/IME2.2UHELOPHZ (8], B/IMERIEBRYATAE/N , B
FEFAEIX | EIESE—EEiRE., BRETAITES !
For most designs, the BRCD3408 operates with inductors of 2.2uH to10uH. Low inductance
values are physically smaller but require faster switching, which results in some efficiency loss. The
inductor value can be derived from the following equation:

I = Vour % (V1 - VOUT)
Vin AL X fose

HApAIL B RESGRE . BRAENBREERIEASCKER , M//VERREERIRENSIRER.
FIBERR L B ESOR A S REBRSIN , NIEEEREBEKERAES0MOQE150mOSEERIERR,

Where Al is inductor Ripple Current. Large value inductors result in lower ripple current and
small value inductors result in high ripple current. For optimum voltage-positioning load transients,
choose an inductor with DC series resistance in the 50mQ to 150mQ range.

(3) BMANESAYERE /Input Capacitor Selection

MR IHRIRE NN R XIESS I NBRBER. BARSEIANFENIFEET
PABELESSTEERHN S RS , RILEEFRE ESRENERBER)NESLIBESRAEREEER
RIEBTR. BINFEFAESRR ESR FIR/INEEZTERERY X5R 8 X7R NMEMEINEERES. 4.7uF B9
ZREBEEHEASHIER FTHMA, RAENEEESE LASERNEEEREEN,

The input capacitor reduces the surge current drawn from the input and switching noise from the
device. The input capacitor impedance at the switching frequency should be less than input source
impedance to prevent high frequency switching current passing to the input. A low ESR input
capacitor sized for maximum RMS current must be used. Ceramic capacitors with X5R or X7R
dielectrics are highly recommended because of their low ESR and small temperature coefficients. A
4.7uF ceramic capacitor for most applications is sufficient. A large value may be used for improved
input voltage filtering.

(4) BWHEBEANEE/Output Capacitor Selection
BHESTEERRELBESGR/N. BERKSE, HESWREERIRAET  ENERES

{RESR. SUREEFASEMSIIXSREX7RM B FEHIMEERES. BIHVOUTSGRH TIURE !

The output capacitor is required to keep the output voltage ripple small and to ensure regulation loop
stability. The output capacitor must have low impedance at the switching frequency. Ceramic
capacitors with X5R or X7R dielectrics are recommended due to their low ESR and high ripple current
ratings. The output ripple VOUT is determined by:

Vour Vi =Vour) y
Vin X fose * L

1OuFEERHEARZEER AU A.

10uF ceramic can satisfy most applications

AVour <

ESR+——|A
8Xf0SC XC3
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MF{EE / Applications information

(5) PCB fn/3t03&ia5 /PC Board Layout Checklist
HIRENRIBENRIG , ML THRESEMR BRCD3408 gEFIEFiatT. MERBUT !
When laying out the printed circuit board, the following checking should be used to ensure proper
operation of the BRCD3408. Check the following in your layout:
1) H GND. LX#1VIN Z&EHARNEREEZNRER. S,
The power traces, consisting of the GND trace, the LX trace and the VIN trace should be kept
short, direct and wide
2) BECCN (+) #&in5 VIN ROgesEin, iZzBESAT4ERER MOSFET SRR,
Does the (+) plates of Cin connect to Vin as closely as possible. This capacitor provides the
AC current to the internal power MOSFETs
3) FEFFXTAR. X imOmEgU VOUT B,
Keep the switching node, LX, away from the sensitive VOUT node
4) {#FCIN ( -) Z&imS COUT RaJsEsEia.
Keep the (-) plates of Cin and Cout as close as possible
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L
T
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|
C
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Unit: mm
Dimensions In Millimeters Dimensions In Millimeters
Symbol Symbol ;
Y Min Max yneo Min Ma x
L 2.82 3.02 F1 0.85 1.05
B 150 1.70 0. 0.35 0.50
C 0.90 1.30 (e 0.10 0.20
L1 2.60 3.00 b 0.35 0.55
E 1.80 2.00 F 0 015

SUTe3-2
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ENEi5%BE / Marking Instructions

3408

*k*k%*
Wihg :
3408 : HELESRES
EE NEFHSRE | BEFSSEI.
Note:
3408: Product Type Code.

*kkk.

Lot No. Code, code change with Lot No.
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EiRZEEMZ%EE(FTER) /| Temperature Profile for IR Reflow Soldering(Pb-Free)

350
300 245£5T
E 250 j [F—510.5sec
o Pl |
g 200 — %
g 150 = —
E - 60 ~ 90 sec \
g 100 — -
50 | .
| —
D | I L i 1 i i I
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280
Time (sec)
15EEA Note:

1. FRPGEEE 150 ~ 180°C , Aj&) 60 ~ 90sec;
2. IE(EEE 245+5°C , BtEliF4E/y 5+0.5sec;
3. IBEHIFEISANEE S 2 ~ 10°C/sec.

1.Preheating:150~180°C, Time:60~90sec.
2.Peak Temp.:245+5°C, Duration:5+0.5sec.
3. Cooling Speed: 2~10°C/sec.

MR /

Resistance to Soldering Heat Test Conditions

BE . 260+5°C B8] : 10+1 sec. Temp.:260+5°C Time:10+1 sec

Mg /| Packaging SPEC.

HE8% / REEL

Package Type Units B 3 #1 & Dimension ¥ R  (unit: mm®
HiEW S U;itzggl Reegg}% Box Unitsgn/rg Box Inner Bogiguter Box Unitsﬁg\);;;r Box Reel Inner Box & Outer Box 45
SOT23-5/6 3,000 10 30,000 4 120,000 7" x8 210x205x205 435x225x420
{EMi%BE / Notices
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