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#R | Descriptions

BRCO6216ME 2—3X 300mA , {R/EZ (LDO ) &iticlEss , BEEREEFSIHAFSERDFIL. ©
BEERHEE, REEMEESHERURRENEIE, ef8F CMOS TZHJ, BRCO6216ME
HIRITASIE ESR EREBEA—RTIF , ARIRSEFED PCB NER G, (MXFE— 1uF &
LR SRR ERMHE RN REERIR ( OmA ~300mA ) SEEIR{RIFISE , BRCO6216ME AYEIHFEE
BILUBIT MR EEEBRIRE, =4 FB 5|RNEREREI MR EEERRRY , el LIfE 1.2V~5V Z[EEEE,
X BRSBTS B AIPFITIRRIP. BRCO6216ME 3337t SOT23-5 4, o r=an.
The BRCO6216ME is a 300mA, low-dropout (LDO) linear regulator with fast transient response and
high PSRR. It offers high output accuracy, low dropout voltage and low quiescent current as well as
fast start-up time.This regulator is based on a CMOS process.The BRCO6216ME is designed to work
with low-ESR ceramic capacitors, reducing the amount of the PCB area necessary for power
applications. Only a 1uF ceramic output capacitor can make the device stable over the whole load
range current (OmA to 300mA).The output voltage of BRCO6216ME can be set by an external
resistors divider. When the FB pin is connected to an external resistors divider, its output can be
adjusted from 1.2V to 5V. Other key features include over-current protection and thermal shutdown.
The BRCO6216ME is packaged in SOT23-5 packages.HF Product.

$54E | Features

2.5V to 5.5V Input Voltage Range
320mV @300mA Dropout Voltage
Excellent Transient Response
Stable with 1uF Ceramic Output Capacitor
70dB PSRR at 1kHz

Low 37uA Quiescent Current

Low Shutdown Current: <1uA
Output Accuracy: £2%

Current Limit Protection

Thermal Shutdown

Output Auto-Discharge in Shutdown

L 2R 2K 2K 2K 2K 2K 2R 2R 2K 2 2

FBi& /| Applications

Cellular Phones

Bluetooth portable radios and Accessories
Battery-Powered Equipment

Laptop, Palmtops, Notebook Computer
PDAs

Digital still Camera and Video Recorders

L 2K 2R 2K 2R 2K 2

BABYRTFEFRERE / Typical Application
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Adjustable output circuit Fixed output circuit
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SIE#IHES) / Pinning

4 5 4 5
FB vouTt NC vouTt
(Adjustable Output Version) (Fixed Output Version)

Pins Name Function

1 VIN Input Supply of the LDO.
2 GND | Signal Ground

3 EN Enable Pin. Connect this pin to ground or less than 0.4V to disable the device,
connect EN to 1.5V or above to enable the device. This pin should not be floated.

Feedback Pin for adjustable output version
NC for fixed output version

5 VOUT | Output of the LDO

4 FB/NC

BS & EIE / Model Number & Marking

Part Number Output Voltage(V) Top Mark
BRCO6216ME-ADJ ADJ
BRCO6216ME-1.2 1.2
BRCO6216ME-1.5 1.5
BRCO6216ME-1.8 1.8
BRCO6216ME-2.5 25 See Marking Instructions
BRCO6216ME-2.8 28
BRCO6216ME-3.0 3.0
BRCO6216ME-3.3 3.3

tRBR&%#1 |/ Absolute Maximum Ratings(Ta=25°C)

S s #HiE {7
VIN, EN Input Voltage Range VN VEN -0.3to 6 V
All other pins Voltage Range Vein -0.3 to (V\nt+0.3) V
Junction Temperature T, 160 °C
Storage Temperature Range Tstg -65 to +150 °C
Operating Junction Temperature Topr -40 to +125 C
Junction-to-ambient Thermal Resistance Resa 250 °C/W
Lead Temperature Soldering, 10 Sec Tsold 260 °C
Human Body Model for all pins Vesp +2000 \Y,

HIEEESE |/ Electrical Characteristics( Ta=25°C, V\\=Vour+1V, or V|y=2.5V for Vour<1.5V
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S s Pl B/ME | B E | &XE| B
Input Voltage
Input Voltage Range ViN 25 55 \V;
Quiescent Current la Ven=2.5V, loyr=0mA 35 70 UA
Shutdown Current lson | VENTOV 0.1 1 uA
Power Supply Ripple ViN=Viom*t1Vp.p,f=1kHz,
Rejection PSRR | | .5=10mA 70 dB
Enable
Enable High Voltage Venn | All temperature range 1.5
Enable Low Voltage Ven. | All temperature range 0.4 \
EN |nput Current IEN V|N=3.5V, VEN=3.5V or OV -1 0.2 1 uA
Start-up Time Tst Vin=3.5V, Vour=2.5V 40 us
Output Voltage
V|N=VOUT+1V1 IOUT=1 OmA -2 +2 %
Output Voltage Accuracy | Vour Vin=Vour+1V,
-3 +3 %
lout=10mA, Tp=-40°C to +85°C
FB Pin Voltage Ves 1.176 1.2 1.224 \
Vourt0.5V<V\<5.5V,
Output Line Regulation VinNR |O?JLTJL10mA " 0.01 0.1 %V
TmMA<loyr<300mA,
Output Load Regulation VbR V|N=VN%l,<,|T+1 oV 3 6 mV
lout=300mMA, (Applied for
Dropout Voltage (Note 1) | Vprop \?(;JLT,TZZ.SV) (Aop 320 350 mv
Maximum Output Current | loutmax 300 mA
Protection
Current Limit limit 350 470 mA
Resistance of
Rab 130 Q
Auto-Discharge
Thermal Shutdown .
TSD No Load, V|N=VEN=5V 155 C
Temperature
Thermal Shutdown .
TSDHYS No Load, V|N=VEN=5V 30 C
Hysteresis

Note 1: Dropout is defined as Vin.Vour when Voyr is 2% below the value of Voyr for ViN=Vout+0.5V.
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TDREHER

r OIN
QIN
BANDGAP rﬂ J
EA BANDGAP _ -
-+ EA E
J—‘ + J_‘
— Current -QOUT
e ) T{t\>c Limit R Cu{'rgn[ O0UT
ENO— EN>o L
OFB R2
0TP R2
é -OGND OTP
QGND
adjustable function block fixed function block
HESEBhZE / Electrical Characteristic Curve
Load Transient Line Transient
Vin=3.8V, Vo=2.8V, lo=10mA to 300mA Vo=2.8V, lo=10mA, Vin=3.3V to 4.3V
\out=50mV/div AC coupled | . . . A . _‘.. . . Vm:lew P T A St
BT e S PR N s eee— ey
X . I .
Vout=20mV/div A coupled
. B
B I h B
Clout=200mV/div : : . : . : : t
I}%__'m ..........................
Time: 200us/div Time: Ims/div
Over Temperature Protection Dropout vs. lout
Vin=3.8V, Vo=2.8V, Ro=5.10 Vin=3.8V,Ta=25°C
150
Wout=IV/div. oL
i : : : ) : : : . <250
w 200
. N =1
: . o
T 810
N N e
BT el e bem o — g 100
lout=500maA/div : .
mmn—l—hu—.'ﬁuﬂu—uuﬂ_ 0
o 0 50 100 150 200 250 300
Time: 400ms/div lout (mA)
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BSEBZE / Electrical Characteristic Curve

Over Current Protection PSRR vs Frequency
Vin=3.8V , Vo=2.8V, Ta=25"C Vin=3.8V, Vo=2.8V, lo=10mA, Ta=25"C
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TI{E[RIE / Description of the Principle

BRCO6216ME 2— SRR , {REE (LDO ) Zetic/Ess , BAREESIINASEIRIDE L.

EEERNHEE. [MEERESERIURIES5ETE., BRCO6216ME #igitk 51K ESR RIE
FEE—RETE , ERFEARFRELD PCBIIERSA. (UNEE— 1uF NERMHESHEEHER
FERBNM OB REENREFSE,

SNINEEAEEFT7N , BRCO6216ME HTEFEEIERSE. IREMASS. P I&E MOSFET, SMEBs EEEFEFI—
LOBINAYRIFEB ER AL IEREENRE AR NBIRRINSEBES RIRHEEHITHR LA mHEBE |,
FHARMBETEERNEE. NRRIREEETSEBE , VEAEMRER(RLIRSHSHEMY,

XArESERRAREF RERLEE. IRREEESTSERE  VSRAREMRAIS LT
HSMAM, XAFR/ORERAESHAIEERHEBEE, RIRREIEREE] Vour 5 IHIRIFNERS EHEFBRY
i,

The BRCO6216ME is a high output current, low dropout linear regulator with fast transient response
and high PSRR. It offers high output accuracy, low quiescent current and fast start-up time. It is
designed to work with low-ESR ceramic capacitor, reducing the amount of the PCB area. Only a 1uF
ceramic output capacitor can make the device stable over the whole load range.

As shown in the function block diagram, the BRCO6216ME is composed of the bandgap reference
voltage, the error amplifier, P-channel MOSFET pass transistor, external resistor divider and some
additional protection circuits. The reference voltage, connected to the cathode terminal of the error
amplifier, compares with the feedback voltage to regulate the output voltage to make it constant over
the whole load current range. If the feedback voltage is lower than the reference voltage, the pass
transistor gate is pulled lower to increase its conductivity. This allows more current to flow to the
output and increase the output voltage. If the feedback voltage is higher than the reference voltage,
the pass transistor gate is pulled higher to decrease its conductivity. This allows less current to flow to
the output and decrease the output voltage. The feedback point is the output of the external resistor
divider connected to the Voyr pin.
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T{E[RIE / Description of the Principle

Enable/Shutdown
4 EN BhEERIME EBEETF 0.4V , BRCO6216ME J5#5FRES |, IATEESERVINTF 1uA, EN BIF9ER

JEXTFEHFT 1.5V, BRCO6216ME #545{E8E, EN FIABER=EA.
The BRCO6216ME is disabled when the EN pin is connected to ground or the voltage less than 0.4V,

and the quiescent current is less than 1pA. Connect EN pin to 1.5V or higher voltage to enable the
device. This pin cannot be floated.

Output Auto Discharge

SETIRRHEEERT , PSR 130Q EBFERRIERETE Vour F1 GND ZiE) , LIS Cour RIEBE.
When the regulator is disabled, an internal 130Q resister is connected between Voyr and GND to
discharge output capacitor Coyr.

Current Limit
BRCO6216ME B2 — N EBiRIRFIEBE , AT SN SASEAIMREBELIRFIEmERR. SHmEERET
TERIRHIRY |, B REAERMREBEL RS HER. HBERYEmHERRE /9 450mA,

The BRCO6216ME includes a current limit circuit to monitor the gate voltage of the pass transistor to
limit the output current. When the output current is higher than the over-current limit, the circuit will
clamp the gate voltage of the pass transistor to limit the output current. The typical output current limit
is 450mA.

Adjustable Output Voltage
BRCO6216ME BB EMHEETEE. MtBEERLIBEINRD EBEHTIZE  BEUTARITE
Vrer EABPEEEEE , 1.2V,
BRCO6216ME has a wide output voltage range. The output voltage is programmed by an external
resistor divider. The output can be calculated be by the following equation:

Vour=(1+R1/R2)xVrer
Where Vger is the internal reference voltage, which is 1.2V in BRCO6216ME.

Short Circuit Protection
2 Vour 5 |IFGE8E GND BY |, SR REEFRIFEE |, FHiSHHEREEIRL 90mA, XMFERIFTE
'I'JE%Z_ xLum%ﬁZﬁ'ﬁ?&*’ﬂWo

When Voyr pin is short-circuit to GND, short circuit protection will be triggered and clamp the output
current to approximately 90mA. This feature protects the regulator from over current condition and
damage due to overheating.

Thermal Shutdown

BRCO6216ME YSiRiERERE, LH4EEBT 155°C Bt , iHRFF (OTP ) BIRXHRAE , BRI
LiDE 30°C , AEERAEIRE. A TRETIE , F1ERBIEBNZAER.

The BRCO6216ME monitors internal temperature. When the junction temperature exceeds 155°C,
the over temperature protection (OTP) circuit turn off the pass transistor until the device is cooled
down by 30°C. Then the pass transistor resumes. For continue operation, do not exceed absolute
maximum junction temperature.
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RiF{S8 / Application Information

External capacitor

BRCO6216ME FRE/NFEAEAISENE. BEREIJRITSMESR ESH —ELIE , FERMPCBE
R, ATLAER TSI N S SEaes .

The BRCO6216ME requires external capacitor for stability. It is specifically designed to work with
low-ESR capacitors requiring minimum PCB area. Place the external capacitors as close as possible
to the device.

Input capacitor

VIN 5|§i%0 GND 3| BIFZE— 1uF S ESESEIEEESER, L] aseEiasFatrs.,
A ERRR ESRIREEX , BERBNTIRREETEER , BEET 10F.

A 1uF or higher capacitance value ceramic capacitor is required between the VIN pin and the GND pin.
Place it as close as possible to the device. There are no requirements for the ESR on the input
capacitor, but the tolerance and temperature coefficient must be capacitance is 1uF over the whole
operating temperature range.

Output capacitor

R R HIREII— MAHES Cour IREBESINFI4EFIRE, BRCO6216ME RFE—FE/N
HNEREHE S A 4R HEERE | £ 1uF B 10uF Z[E&iE.

An output capacitor (Cout) is needed to improve transient response and maintain stability. The
BRCO6216ME is stable with very small ceramic output capacitors. A 1uF to 10uF capacitor is suitable
for the most BRCO6216ME applications.
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YMZRTE / Package Dimensions

L1
B
|

£1 S

E
1
C
Unit: mm
Dimensions In Millimeters Dimensions In Millimeters
Symbol - Symbkol ,
Y Min Max Y Min Mo.x
L 2.82 3.02 £1 0.85 105
B 1.50 1.70 o 0:33 0.20
C 0.90 1.30 @ 0.10 0.20
1 2.60 3.00 b 0.35 0.55
E 1.80 2.00 F 0 013

SUT23-2
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ENEi5%BE / Marking Instructions

6216-XX

*k*k%k

1eAA

6216 : Aremis

XX: KFRBHBE  ITFERATR

Part Number Marking

BRCO6216ME-ADJ 6216-AD
BRCO6216ME-1.2 6216-12
BRCO6216ME-1.5 6216-15
BRCO6216ME-1.8 6216-18
BRCO6216ME-2.5 6216-25
BRCO6216ME-2.8 6216-28
BRCO6216ME-3.0 6216-30
BRCO6216ME-3.3 6216-33

*kkk .

Note:
6216:
XX :

*kkk.
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EiRZEEMZ%EE(FTER) /| Temperature Profile for IR Reflow Soldering(Pb-Free)

350 |
300 ¢ 46510
Q 250 | /j f‘\—s_'n.ﬁsa:
3 200 e
: = T s \\
E 100 | sec
50 |
I — _ , , -
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280
Time (sec)
5488 Note:
1. FHEE 150 ~ 180°C , A& 60 ~ 90sec; 1.Preheating:150~180°C, Time:60~90sec.
2. IEERE 245+5°C , BYEJFEEA 5+0.5s€c; 2.Peak Temp.:245+5°C, Duration:5+0.5sec.
3. IREHIFESENEE A 2 ~ 10°C/sec. 3. Cooling Speed: 2~10°C/sec.

MHEIERIRIESME / 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®
HEW X U;n/iggl Reegg}% Box Un|tsgn/n§ Box Inner Bogiguter Box Un|ts£§\);1}ﬁ§r Box Reel Inner Box & Outer Box 45
SOT23-5/6 3,000 10 30,000 4 120,000 7" x8 210x205x205 435x225x420

{EFBIEE / Notices
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