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Integrated Single LDO And Single Step Down DC-DC

B General Description

B Features
The LN5061 is a complex power management, which can ]
. ) . . o ®  Highly Accurate  LDO : 2%
provide low-noise high-speed LDO and high efficiency
DC-DC :+ 2.5%
reached 95% of the DC-DC buck. As the use of CMOS
o ] ®  Output current Range LDO:300mA
process realization of the work of the chip consumes very
) ) ) DC-DC:800mA
little current, the internal use of low-resistance, makes the
® Dropout Voltage: 300mV @ 100mA (3.0V type)
LDO's output current of up to 300mA, DC-DC load current ] ] o
® High Ripple Rejection: 70dB@(1KHz,50mA)
of up to 800mA. _
o ) ) ) ® Low Power Consumption :150pA (TYP.)
A built-in low on-resistance transistor provides a low
o ®  Shutdown Current : less than 0.1pA
dropout voltage and large output current, a built-in o
® Internal protector: current limiter . short protector and
overcurrent protector prevents the load current from
] ] ) thermal shutdown protector
exceeding the current capacitance of the output transistor,
o o ® Small package: MSOP-10
and a built-in thermal shutdown circuit prevents damage
caused by the heat.Small MSOP-10 package realize [ | Package
high-density mounting.
g y g ® MSOP-10
B Applications
LGND O VouT
® Mobile phones and other handheld electronic CE T TTa] NC
products
DVD vDD [3]] [T8] DGND
®  Battery powered equipment FB sw
RUN | [T6] vIN
MSOP-10
(Top View)
B Ordering Information
LN5061BQ@@@B
Designator Symbol Description
©0©) 18-33 Output voltage of LDO
A Adjustable Output
others Fixed Voltage Output
M Package type: MSOP-10
® R Embossed Tape: Standard Feed
L Embossed Tape: Reverse Feed
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B Pin Assignment

Pin Number Pin Name Function Description
1 LGND Ground of LDO
2 CE Enable of LDO, high active
3 VDD Supply Power of LDO
4 FB Feedback of DC-DC
5 RUN Enable of DC-DC, high active
6 VIN Input of DC-DC
7 SW Output of DC-DC
8 DGND Ground of DC-DC
9 NC No connect
10 VOUT Output of LDO

B Typical Application Circuit

VDDO—¢ VDD VIN ‘] O VIN
—Lc1 ON/OFF, cE RUN - ON/OFF T c3
E e L 4.7uF
= e ST LA )
- ST © vout
VOUT o VouT FB :
LGND DGND R1 2CZL:)F
—_—c2 —_—cs5
2.2uF LN5061 10uF
R2

Caution: The above connection diagram and constant will not guarantee successful operation. Perform thorough

evaluation using the actual application to set the constant.
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B Marking Rule
® MSOP-10
| O - 1T ]
] © (1T
@ a1
| ® > - 1T ]
H
| ® - 1T ]
| [ 1T1]
MSOP-10
(Top View)
@ Represents the product lot
Symbol a-z,A-Z(except G, |, J, O, Q, W)
® @ Represents the output voltage of LDO
33 represents 3.3V, 18 represents 1.8V
@ Represents the output voltage of DC-DC
Output Output Output Output
Symbol Symbol Symbol Symbol
Voltage(V) Voltage(V) Voltage(V) Voltage(V)
A Adjustable N 1.8 a 2.8 n 3.8
B 0.9 P 1.9 b 2.9 p 3.9
C 1.0 R 2.0 ¢ 3.0 r 4.0
D 1.1 S 2.1 d 3.1 s 4.1
E 1.2 T 2.2 e 3.2 t 4.2
F 1.3 U 2.3 f 3.3 u 4.3
H 1.4 \% 2.4 h 3.4 % 4.4
K 15 X 25 k 3.5 X 4.5
L 1.6 Y 2.6 I 3.6 y 4.6
M 1.7 z 2.7 m 3.7 z 4.7
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B Function Block Diagram

VDD
™1
I.rl
LDO {1 vouTt
‘ | L] VIN
0sC HLUIUR T
| HL UL PR )
s
cE fihg Hifk (e |
H ] S FEF 3 ) m
RUN H: - g PWM B ] sw
= EE5En] BUF .
A\ -
FB[J—— EA )
=/ %1
: rJ
GND GND
B Absolute Maximum Ratings
Parameter Symbol Maximum Rating Unit
Vin Vss-0.3~Vss+6
Input Voltage
Vonsorr Vss-0.3~Vy+0.3 \Y,
output voltage Vour Vss-0.3~Vn+0.3
Power Dissipation Po MSOP-10/PP 15 W
Operating Ambient
Topr -40~+85
Temperature °C
Storage Temperature Tstg -40~+125

Caution: The absolute maximum ratings are rated values exceeding which the product could suffer physical damage.

These values must therefore not be exceeded under any conditions.
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B Electrical Characteristics

® LDO electrical characteristics
Parameter Symbol Condition Min Typ Max Unit
Vourt(s) Vout(s)
Output Voltage VoutE) ViNn =VouT(s)+1.0 V, loyt=30 mA Vout(s) V
x0.98 x1.02
Output Current louT Vin2Vours)+1.0 V 300 — — mA
lout=50 mA — 0.06 0.10
Dropout Voltage Vdrop v
lout=100 mA — 0.15 0.20
. . AVoury Vout)+0.5V sVns8 V
Line Regulations CVEERVERS — 0.01 0.2 %/
AV *Vour lout=10 MA
. Vin=Vourts)+1.0 V
Load Regulation AVoyr, — 15 50 mV
1.0 mA <lout €100 mA
Output Voltage
AVOUT VIN:VOUT(S)+1-O V, lout=10 mA .
Temperature —, — +100 — ppm/C
o ATa eV -40°C < Ta<85°C
Characteristics
Supply Current Iss1 Vin=Vourts+1.0 V — 70 110 A
Shutdown current st ViN=Ven=Voutm+1lV , Ven=VSS — 0.01 1 MA
Input Voltage ViN — 2.0 — 10 \%
. L Vin=Voutg)t1.0 V, f=1kHz
Ripple-Rejection |PSRR| ) — 70 — dB
Vrip=0.5 Vrms, lour=30 mA
Short-circuit
Ishort Vin=Vour(s)+1.0 V,Vce on Vour=gnd — 30 — mA
Current
Current limit Ilim Vin=Ven=Vourm+1V - 400 - mA
CE “High” Voltage VCcEH 1.3 VIN
CE “Low” Voltage Vel 0.25
CE “High”
lcen V|N:VCE=VOUT(T)+1.0V -0.1 0.1 |J.A
Current
CE “Low” Current lcen Vin= VOUT(T)+1.0V, Vce=Vss -0.1 0.1 IJA
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® DC-DC electrical characteristics
Parameter Symbol Cinditons Min Typ Max Units
Feedback Voltage Ves - 0.59 0.6 0.61
\%
Input Voltage Range ViN 2 - 6
Output Voltage ripple AVour ILmax=600mMA 5 mV
Efficiency EFFI VIN=2.7V;IL=60mA — 92 — %
Minimum CE Voltage VceH - 0.8 1 - \%
Shutdown Curren IstB VCE=0V. VIN=3.6V 0 - 1 HA
Supply Current Iob1 VFB=0.6V*0.9 - 150 -
HA
Quiescent Current Ibp2 VFB=0.6V*1.1 - 40 -
Output Current  Limit ILim - 1200 - mA
PFM switching point I 40 mA
Oscillation Frequency Fosc - 1.2 - MHz
Maximum Duty Circle MaxpTy - 100 - - %
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B Typical Performance Characteristics

® DC-DC electrical characteristics

Output voltage-output current Input voltage-output voltage
1.90 VIN=3.6V,CIN=4.7uF ,CL=10uF L=3.3uH VIN=3.6V,CIN=4.7uF,CL=10uF L=3.3uH
' [ToP=25°C TOP=25°C
1.825 |-
— 1.85 —
= =
= = 1.820 |-
o | =2
g 1.80 - g
@ @
g x‘_-_‘_‘_‘___-_-_-_-_\ 5 1.815
?‘? 1.75 = g
2 g
= £ s
o [s]
1.70 |-
1.805
165 L i L 1 i L i L 1 . L L L L L
o 200 400 800 80O 1000 1200 2 3 a4 5 ]
Output Current [OUT (mA) Input Voltage VIN (V)
Temperature characteristics Efficiency
190 VIN=3.6V.CIN=4.7uF,CL=10uF,L=3.3uH 100 L=3:30H,CIN"A. TF,CL10uF, TOpr28 T
' | 1OUT=30mA
1.88
— 1.86
= -
=SR] §
g 182 |- t
@ w
g sl —— g
?‘? 1.78 |- é
=)
% 1.76 w
o
1.74 |-
1.72
1.70 i 1 " L . L i L i L P ———— P ———
20 40 B0 a0 100 120 0 100 1000
Ambient Temperature Topr (*C) Output Current:IOUT{mA)
® L DO electrical characteristics
Output voltage-output current Input voltage-output voltage
Topr=26%C, CIN=1uF (zeramiz), CL=1uF (ceramic)
40 Wik=4.0%, CIN=1uF {ceramic). CL=1uF {(ceramic) 32
— 30 t—
= 30 e e = -
; [
= F————- -40% S = 23 //
Z 0 F——  zs%c |~ w [OUT=0mA
o F--—--- 8&8°% - 2
=] 4 2 / =1mA
;1 N itad /__,,-/ % 26 /f . =30mA
S 10 .27 ] / =100mA
- '_". f/ =] / /
= O 24 7
0.0
] 100 200 300 400
22

Cutput Current 1OUT (maA)
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Dropout voltage and output current Dropout voltage and output voltage
0.75 CIMN=1uF (ceramic). CL=1uF {ceramic)
) 04 y
o ‘ 0.3 [150mA
= Topr = 85°C 03 |
— 25°¢C .
= o 100 mA
E 045 — 0T . | N
= 2. 02 M—)
s ] Eo1e Lo | ~
Z 030 3 0.15 |50 mA —
(=)
g //...-—r""""r_' 0.1 30 I"I"IIA
= o5 005 Fo ma B ——
: m
,_..—-% ] | ' —
(X
0 40 80 120 160 200 o 1 2 3 4 5 & 7
Owutput Current 1OUT (mA)
Vora [V]
Output voltage and temperature PSRR
110 WIN=4.0V, CIN=1uF [ceramic), CL=1uF (ceramic) WikN=4.0W DC+0.5Vp-pAC
’ - 2D2UT=20ma&, CL=1uF (ceramics)
=305 & T T
= = 8D =
= i L
o - "\
200 T —— & N
= T —= 5 40 <
= IOUT=0mA g it
3 =1mA =
g 2.05 =30mA i 20
=100mA &
200 | | o
40 20 0 200 40 B0 B0 100 o.o1 B 1 o 100
Ambient Temperature Topr (*C) Ripple Frequency f{kHz}
Input transient response characteristics Load-response characteristics of the transitional type
e IOUT=10mA, CL=1pF(Ceramic) ¢ 5 VIN=4.0V
=B ClH=quF(Ceramict Cl=1uF(Ceramic)
5 200
_ 5 45 = S 4 160 E
= Input Valtage = E Output Voltage =
S 4 40 9 3 N\ >
= : = = 3 - 120 2
2 g . [ £
R I — 135 £ g 2
2 Output Voltage -2 £ 2 80 3
= = = Output Current =]
s 2 30 = S 1| 40m ]
TmA
1 25 0 0
Time (2msec/div) Time (Tmsec/div)
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B Package Information

® MSOP-10

e

=

S o N —
H H |

i =1
L _—
1 0 H B E 0 -~
L1 L 4 ! T
AZ
Svmbo | Dimensions In Mill imeters Dimensions In Inches
ymbo Min Max Min Max
A 0. 820 1. 100 0. 032 0.043
Al 0. 020 0. 150 0. 001 0. 006
A2 0. 750 0. 950 0. 030 0.037
b 0. 180 0. 280 0. 007 0.011
c 0. 090 0. 230 0. 004 0. 009
D 2. 900 3. 100 0.114 0.122
e 0.50(BSC) 0.020(BSC)
E 2. 900 3.100 0.114 0.122
E1 4. 750 5. 050 0. 187 0.199
L 0. 400 0. 800 0.016 0.031
l} 03 63 03 63
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