@ L R c LESHAN RADIO COMPANY, LTD.

Ultra Fast High PSRR
Low Noise CMOS Voltage Regulator LR5216 Series

H INTRODUCTION B FEATURES
The LR5216 series are a group of positive ® Low Dropout Voltage: 55mV@100mA
voltage regulators manufactured by CMOS

technologies with high ripple rejection, ultra ® LowQuiescent Current: 50pA

low noise, low power consumption and low ® High Ripple Rejection: 80dB@1kHz
dropout voltage, which can prolong battery ® Excellent Line and Load Transient

life in portable electronics. The LR5216 Response

series work with low-ESR ceramic ® Operating Voltage Range: 1.8V~6.0V

capacitors, reducing the amount of board

o ® Output Voltage Range: 0.8V ~ 5.0V
space necessary for power applications.

The LR5216 series consume less than ® High Accuracy: #2% (Typ.)

0.1pA in shutdown mode and have fast ® Built-in Current Limiter, Short-Circuit
turn-on time less than 50us.The series are Protection

very suitable for the battery-powered ® TTL- Logic-Controlled Shutdown Input

equipments, such as RF applications and
quip PP ® Over-Temperature Protection

other systems requiring a quiet voltage

source.

B APPLICATIONS

® Portable Audio Video Equipments
® Cellular and Smart Phones

® Radio control systems

® Laptop, Palmtops and PDA

- . , ® Battery-Powered Equipments
® Digital Still and Video Cameras

B BLOCK DIAGRAM B ORDER INFORMATION
LR52160@R@DE
DESIGNATOR SYMBOL DESCRIPTION
[remaroece] @ A Without EN
— T YOO 'J]V B High Active, pull-down resistor R4
IN built in, with Coutdischarge resistor
CE[ CONITO!_jgpip ach crcu . © c High Active, No pull-down resistor
- . No Cour discharge resistor
AT E:mi:t -“'l ® Int Output Voltage
OV nteger e.g.1.8V=18
¢ chbl M/MA/MC/MY | Package:SOT-23-3
gR2 M/MF/ML | Package:SOT-23-5
. ) ® P/PT Package:SOT-89-3
El SR1
Voliage 1 ¢ F Package:DFN1x1-4
L
e [IVss T5AG Tape information—With pin1 in
= @ Q1 quadrants (DFN1X1-4)
- Tape information—With pinl in
Q3 quadrants (DFN1X1-4)
- Other package

Ver1.0 1/14



@LRC

LESHAN RADIO COMPANY, LTD.

m  PIN CONFIGURATION

SOT-23-3 SOT-23-5 DFN1x1-4 SOT-89-3
3 -5 4 1' :I""
1 2 @ ----- 1 2 3
1 2 3
SOT-23-3
FIN NUMBER, SYMBO FUNCTION
M MA | MC MYy L
1 2 3 3 Vss Ground
2 1 2 1 Vour Output
3 3 1 2 VIN Power Input Pin
SOT-23-5
PIN NUMBER
M ME ML SYMBOL FUNCTION
1 1 5 VIN Power Input Pin
2 2 2 Vss Ground
3 — 1 CE Chip Enable Pin
4 3/4 3 NC No Connection
5 5 4 Vour Output Pin
DFN1x1-4
PIN NLII:MBER SYMBOL FUNCTION
1 Vour Output Pin
2 Vss Ground
3 CE Chip Enable Pin
4 VIN Power Input Pin
EP Thermal PAD Ground
SOT-89-3
FIN NUMBER SYMBOL FUNCTION
P PT
1 2 Vss Ground
3 1 Vour Output
2 3 ViN Power Input Pin
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H TYPICAL APPLICATION

V|N VOUT
o g Vin Vout O
Ci J_ Cour
Ceramic Ceramic
1uF 1uF

1

Vss

B ABSOLUTE MAXIMUM RATINGS™

C|.N
Ceramic

“T

VIN

CE

—s

Vour

VOUT
Cout
Ceramic
:I: 1uF

(Unless otherwise specified, Ta=25°C)

PARAMETER SYMBOL RATINGS | UNITS
Input Voltage® ViN -0.3~7 \%
Output Voltage®@ Vour -0.3~Vin+0.3 \Y
Output Current lout 700 mA
SOT-23 300 mwW
Power Dissipation DFN1x1-4 Pbo 400 mW
SOT-89 500 mwW
Operating free air temperature range Ta -40~85 °C
Operating Junction Temperature Range(® T -40~125 °C
Storage Temperature Tstg -40~125 °C
Lead Temperature(Soldering, 10 sec) Tsolder 260 °C

(1) Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the

device. These are stress ratingsonly, and functional operation of the device at these or any other conditions

beyond those indicated under recommended operating conditions is not implied. Exposure to

absolute-maximum-rated conditions for extended periods my affect device reliability.

(2)All voltages are with respect to network ground terminal.

(3)This IC includes over temperature protection that is intended toprotect the device during momentary

overload. Junction temperature willexceed 125°C when over temperature protection is active. Continuous

operation above the specified maximum operating junction temperature may impair device reliability.
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B ELECTRICAL CHARACTERISTICS

LR5216 Series (Vin=Vout+1V, Cin=Cout=1uF, Ta=25C,unless otherwise specified)
PARAMETER SYMBOL CONDITIONS MIN. TYP.® | MAX. | UNITS
®) (6)
Output Voltage Vour(E) ® lour=1mA Vour | vour®| Y9, | v
Supply Current Iss lout=0 50 90 MA
Standby Current IsTBY CE = Vss 0.1 1 MA
Vour=1.8V 500 700
Output Current lout mA
Vout=20.8V 300 500
Dropout Voltage Vpo!” lout =100mMA 55 mV
. ViNn =Vout +1V,
Load Regulation AVour 1MALlout<100mA 1 mV
AV, —
Line Regulation % lour =10mA 0.01 0.2 %IV
OUT = ZHIN T oyt +1VSVinsBY
Output Voltage AVout lour =10mA
AT %V 50 ppm
Temperature ouT -40<T<+85
Short Current Ishort Vout =Vss 100 mA
Input Voltage Vin — 1.8 6.0 V
100Hz 75
Power Supply
1kHz PSRR lout=50mA 80 dB
Rejection Rate
10kHz 70
CE "High" Voltage Vce“‘H” 1.5 VIN
CE "Low" Voltage Vce“l” 0.3
Thermal Shutdown Tsp 160 °C
Thermal Shutdown ATsp 20 T
Cour Auto-Discharge RDISCHRG V|N=5V, 100 (@)

(4) Typical numbers are at 25°C and represent the mostlikely norm.
(5)Vourt(E) : Effective Output Voltage (le. The output voltage when Vin= (Vout +1.0V)
andmaintain acertain lout Value).
(6)Vour: Specified Output Voltage.
(7)Voo : The Difference Of Output Voltage And Input Voltage When Input Voltage Is Decreased Gradually
Till Output Voltage Equals To 98% Of Vour (E).
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m TYPICAL PERFORMANCE CHARACTERISTICS

(Vce=ViN=Vout+1V, CIn=Cout=1uF, Ta=257C,unless otherwise specified)

Vout vs. Temperature
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Voltage

m TYPICAL PERFORMANCE CHARACTERISTICS

CE Shutdown Response
SARRERRRRE S A

3 . Vour & L VINSA.3V ]
o o] a2 VouT=3.3V ]
— ke 1 o =f : : : - : ]
Eh ; == s Nooad 3
= : : : 1 bt Lo : T : o]
N s ' ' ' : ................... ‘
- Vour=3.3V 1 = :
"'i"'lﬂmzlmﬁtﬂzmmh iuniuni.n:i E .
: . . L. : . {3 g
1> 3
‘M
1 3 =
o = =
=7 0
oA

Time (250ps/div)

Cout Auto-Discharge Function

LR5216B series can discharge the electric charge in the output capacitor (Cout), when a low
signal to the CE pin, which enables a whole IC circuit turn off, is inputted via the N-channel
transistor located between the Vour pin and the Vss pin (cf. BLOCK DIAGRAM). The Cout
auto-discharge resistance value is set at60Q(Vour=3.0V @ ViN=5.0V at typical). The
discharge time of the output capacitor (Cour) is set by the Cout auto-discharge resistance (R)
and the output capacitor (Cour). By setting time constant of a Cout auto-discharge
resistance value [Roiscrra] and an output capacitor value (Cout) as t(t=C x RoiscHrac), the
output voltage after discharge via the N-channel transistor is calculated by the following

formulas.

V= Vourg x e T ort=tin (V/Vourg )
(V : Output voltage after discharge, Vour) : Output voltage, t: Discharge time,

t: Cour auto-discharge resistance RoiscirexOutput capacitor (Cour) value C)
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B PACKAGING INFORMATION
e SOT-23-3 PACKAGE OUTLINE DIMENSIONS

SOLDERING FOOTPRINT

C B

DIM | MIN | NOR | MAX
A 1090 ]1.00 |1.10
A1 |0.01 10.06 | 0.10
b |0.30 ]| 0.40 | 0.50
¢ |0.10]0.17 | 0.20
D |2.80 ]2.90]3.00
E ]1.50 |1.60 | 1.70
e |1.80]1.90|2.00
L |0.20 | 0.40 | 0.60
L1 0.60REF

HE |2.60 | 2.80 | 3.00
8 0° - 10°

All Dimensions in mm

DIM

(mm)

0

80

0

.90

2

40

0

95

OO E|<]x

0

95

GENERAL NOTES
1.Top package surface finish Ra0.4+0.2um

2.Bottom package surface finish Ra0.7+0.2um
3.Side package surface finish Ra0.4+0.2um
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e SOT-23-5 PACKAGE OUTLINE DIMENSIONS

I HE

DIM

1 B
ﬁ:T
1

T

MIN NOR MAX
A 10.90 J1.00 J1.10
Al 10.01 J0.06 |0.10
b ]0.30 ]0.40 ]0.30
c 10.10 |]0.17 1020
D 12.80 12.90 ]3.00
E |]1.50 J1.60 |1.70
e |0.85 ]0.95 11.05
el |1.80 }1.90 2. 00
L | 0.20 | 0.40 | 0.60
L1 0. BOREF
He | 2. 60 |Z.80 |3.00
i 0° = 10°

M

e

GENERAL NOTES
1.Top package surface finish Ra0.4+0.2um

2.Bottom package surface finish Ra0.7+0.2um

3.Side package surface finish Ra0.4+0.2um

SOLDERING FOOTPRINT

g

B

(mm)

0.70

0.90

2. 40

0.95

(il l==l lo— ol ol o]

0.95
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® DFN1x1-4 PACKAGE OUTLINE DIMENSIONS

]
& -—— Pinl
Lad
TOP VIEW
)
=L
=| =
1 ol = O o
—_— 1
SIDE VIEW

SOLDERING FOOTPRINT

bi

™
BOTTOM VIEW
DEN1010
DIM[ MIN NOR MAX
A [0.34 10.37 ]0.40
Al 10.01 ]10.02 [0.05
b [0.17 10.22 ]0.25
L [0.20 ]10.25 ]0.30
D [0.95 |1.00 |1.05
E [0.95 |1.00 |1.05
D2 [0.43 ]0.48 ]0.53
E2 [0.43 ]0.48 ]0.53
e 0.65
A3 0. 127REF.
K lo.15 | - | -
All Dimensions in mm

DEN1O10
| DIM (mm)
X2 0. 52
Y2 0. 52
L 0.39
Y 1. 20
K 0. 24
b_| 026
C (.65
bl 0.11
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® SOT-89-3 PACKAGE OUTLINE DIMENSIONS

A
i
! ] DM] MIN | NOR | MAX
(T 1T A | 440 | 450 | 460
S S A | | 1L B | 140 | 160 | 1.80
= (T C | 390 | 400 | 425
T D[ 240 | 250 | 2.60
: |_‘_| u i E | 040 [ 050 | 058
Le | JN.EGX) 1.k F| 090 | 1.00 | 1.20
| G 1.50 BSC
| 3.00 BSC
J | 140 | 150 | 160
| K| 034 | 040 [ 050
_‘| [ ' \ All Dimensions in mm
| | |

GENERAL NOTES
1. Top package surface finish Ra0.4+0.2um
2. Bottom package surface finish Ra0.7+0.2um
3. Side package surface finish Ra0.4+0.2um
4. Protrusion or Gate Burrs shall not exceed 0.10mm
per side.

SOLDERING FOOTPRINT

_ e DIM

| (mm)

i X 0.80

| Y 1.20

. | X1 0.80

1 X 1N Y1 2.20
1 1 1

: ! | Y2 2.50

""B"‘gh | c 1.50

Y3 4.70
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m DEVICE MARKING AND REEL SPECTION

Device® Package | Output Voltagé’| Marking'”'" Shipping
LR5216AxxM SOT-23-3 0.8V~5.0V BAX 3K/Reel
LR5216AxxMA  SOT-23-3 0.8V~5.0V BMX 3K/Reel
LR5216AxxMC  SOT-23-3 0.8V~5.0V BCX 3K/Reel
LR5216AxxMY  SOT-23-3 0.8V~5.0V BYX 3K/Reel
LR5216AxxMF  SOT-23-5 0.8V~5.0V BFX 3K/Reel
LR5216BxxM SOT-23-5 0.8V~5.0V BBX 3K/Reel
LR5216BxxMR  SOT-23-5 0.8V~5.0V BRX 3K/Reel
LR5216AxxP SOT-89-3 0.8V~5.0V BDX 1K/Reel
LR5216AxxPT  SOT-89-3 0.8V~5.0V BTX 1K/Reel
LR5216BxxFT5AG DFN1X1-4 0.8V~5.0V BX 10K/Reel
LR5216BxxF DFN1X1-4 | 0.8V~5.0V BX 10K/Reel

(8) :
(9) -
(10):
(11):

Output voltage varies from 0.8V to 5.0V, 0.1V an interval

"XX" represents output voltage, eg“18” express that the output voltage is 1.8V

The last letter "X" changes along with the output voltage, as figure below

There are additional marking which relates to the date code not list above.

For Package DFN1x1-4,one letter( month code), for SOT-23-3, SOT-23-5, SOT-89-3,

two letters(Year and week)

Voltage| .| 10

12 [ 15

18

25 | 27

28

33

40 | 42

‘Symble| .| D

E E

G
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B TAPE AND REEL INFORMATION

REEL DEMENSIONS

TAPE DEMENSIONS

' / - PO o . Y,
T | [ 1L/1
.. (N %@H
Reel T || “
Diameter =1 I& _@_@_@ )]
"’ )—? \ [ || /
L Ip © J
T 1 - ﬁﬂii;"“
_fﬁeel Width

PINT ORIENTATION

> 00 00

—————————

O 000 0O

!
Pockel Quadrants

ROLLING ORIENTATION

Tape Feed

—_— -

Bar Code

— Sprockel Holes

-
o
3
a.
a2
3
o
o
=
o
a:
M
a2
&
o
ii"

T "tays,
!
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Device Package| Reel Reel PO P1 A0 BO KO w
Diameter| width | (mm) | (mm) | (mm) | (mm) (mm) | (mm |PIN1
(mm) (mm) )
LR5216AxxM SOT-23-3 | 178+1 9.6+1.2 | 4.00+0.1 | 4.00+0.1 | 3.1+0.1 3.2840.1 1.324£0.1 | 8.0£0.1 | NA
LR5216AXxMC | SOT-23-3 | 178+1 9.6+1.2 | 4.00+0.1 | 40040.1 | 3.1+0.1 | 3.2840.1 | 1.3240.1 | 8.040.1 | NA
LR5216AxxMY | SOT-23-3 | 178+1 9.6+1.2 | 4.00+0.1 | 40040.1 | 3.1+0.1 | 3.2840.1 | 1.3240.1 | 8.0+0.1 | NA
LR5216AXXMF | SOT-23-5 | 178+1 9.6+1.2 | 4.00+0.1 | 4.004+0.1 | 3.25+0.05| 3.15+0.05 | 1.5+0.05 | 8.0+0.1 | Q3
LR5216BxxM SOT-23-5 | 178+1 9.6+1.2 | 4.00+0.1 | 4.00+0.1 | 3.25+0.05| 3.15+0.05 | 1.5+0.05 | 8.0+0.1 | Q3
LR5216BxxML | SOT-23-5 | 178+1 9.6+1.2 | 400+0.1 | 8.00+0.1 | 4.75+0.1 | 42401 | 1.7540.1 | 12.0°° | Q3
LR5216AxXxP SOT-89-3 | 178+1 13.0" . | 4.0040.1 | 8.00+0.1 | 4.75+0.1 | 42401 | 1.7540.1 | 12.0°° | NA
LR5216AxxPT | SOT-89-3 | 178+1 13.0" . | 4.00+0.1 | 8.00+0.1 | 4.75+0.1 | 42401 | 1.7540.1 | 12.0°° | NA
LR5216BxxFT5AG DFN1X1-4| 178+1 9.6+1.2 | 4.00+0.1 | 2.00+0.05| 1.16+0.05| 1.16+0.05 | 0.5+0.05 |8.00+0.1 | Q1
LR5216BxxF DFN1X1-4| 178+1 9.6 41.2 | 4.0040.1 | 2.00+0.05 1.16+0.05| 1.16+0.05 | 0.5+0.05 (8.00+0.1 | Q3
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B DISCLAIMER

@ Before you use our Products, you are requested to carefully read this document and fully understand its
contents. LRC shall not be in any way responsible or liable for failure, malfunction or accident arising
from the use of any LRC’s Products against warning, caution or note contained in thisdocument.

@ All information contained in this document is current as of the issuing date and subject to change without
any prior notice. Before purchasing or using LRC's Products,please confirm the latest information with a

LRC sales representative.

14/14



