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700 mA Low Dropout CMOS Voltage Regulators

B General Description ® High ripple rejection : 60dB (1 kHz)
) ' ) . - ®  Low power consumption : 30pA (TYP.)
The LN6210 series are highly precise, low noise, positive )
) ®  Maximum output current : 700mA (Vin=Vour+1v)
voltage LDO regulators manufactured using CMOS
i . ) . o ®  Standby current : less than 0.1pA
processes. The series achieves high ripple rejection and o
] ® Internal protector : current limiter
low dropout and consists of a standard voltage source, an
error correction, current limiter and a phase compensation [ | Applications
circuit plus a driver transistor. Qutput voltage is selectable )
] ] o ® CD-ROMs, CD-R/RW drive
in 100mV increments within a range of 1.0V ~ 5.0V. The
o ) ] ) ) ® DVDdrive
series is also compatible with low ESR ceramic capacitors
: : o . . ® HDD drive
which give added output stability. This stability can be
- . ) ® Cameras, Video cameras
maintained even during load fluctuations due to the ]
) ) ® Portable AV equipment
excellent transient response of the series. )
) ®  Battery powered equipment
The CE function enables the output to be turned off,
resulting in greatly reduced power consumption. B Pac kage
B Features ® SOT-23-5L
) ® DFNWB1.8X2-6L
® Output voltage range : 1.0V to 5.0V (selectable in
® SOT-89-5L
100mV steps)
Highly accurate : + 2%
Dropout voltage : 50mV @ 100mA (3.0V type)
B Ordering Information
LN6210 D@RDB®
Designator Symbol Description
CE Pin Logic :
A Active 'High' (pull-down resistor built in)
@ B Active 'High' (no pull-down resistor built in)
C Active 'Low' (pull-up resistor built in)
D Active 'Low' (no pull-up resistor built in)
@® 18-60 | Output Voltage:e.g. @=3, ®=0 =*3.0V
® 2 Output Voltage : 100mV increments e.g. @=3, ®=8, ®=2 =3.8V
A Output Voltage : 50mV increments  e.g. @=3, ®=8, @=A ==3.85V
Package Type :
M SOT-23-5L
®
SOT-89-5L
D DFNWB1.8 X 2-6L
Device Orientation :
® R Embossed Tape : Standard Feed
L Embossed Tape : Reverse Feed
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B Pin Configuration
N
VouT (NC) ToUT I CE[D) 6] No)
(NC) [ 2) (&]vout
VIN VSS CE
CE VsS (NC) VIN E VSS
SOT-23-5L SOT-89-5L DFNWB1.8*2-6L
B Pin Assignment
Pin Number
Pin Name Function
SOT-23-5L | SOT-89-5L DFNWB1.8 X 2-6L
1 4 3 VIN Supply Power
2 2 4 VSS Ground
3 1 1 CE Enable Pin
4 3 2, 6 NC Nc
5 5 5 VOUT Voltage Output
B Marking Rule
® SOT-23-5L/SOT-89-5L
4
) —
0o oJeJelo
SOT-23-5L SOT-89-5L
@ Represents the product name
Symbol Product Name
0 LN62100 ¢ 666 ¢
@ Represents the type of regulator
Voltage(V) 1.0~3.0 3.1~6.0 1.05~3.05 3.15~6.05
\Y A E L LN6210AG o ¢ ¢ ¢
X B F M Product LN6210Bo o ¢ ¢ ¢
Symbol
Y C H N Name LN6210Co oo & ¢
VA D K P LN6210Do ¢ ¢ ¢ &
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® Represents the Output Voltage

Symbol Output Voltage (V)
0 3.1 3.15
1 3.2 3.25
2 3.3 3.35
3 3.4 3.45
4 3.5 3.55
5 3.6 3.65
6 3.7 3.75
7 3.8 3.85
8 3.9 3.95
9 1.0 4.0 1.05 4.05
A 1.1 4.1 1.15 4.15
B 1.2 4.2 1.25 4.25
C 1.3 4.3 1.35 4.35
D 1.4 4.4 1.45 4.45
E 15 4.5 1.55 4.55

@ Represents the assembly lot no.
0~9, A~Z repeated (G, |, J, O, Q, W excepted)

® DFNWB1.8X2-6L

LN6210
Symbol Output Voltage (V)
F 1.6 4.6 1.65 4.65
H 1.7 4.7 1.75 4.75
K 1.8 4.8 1.85 4.85
L 1.9 4.9 1.95 4.95
M 2.0 5.0 2.05 5.05
N 21 2.15
P 2.2 2.25
R 2.3 2.35
S 2.4 2.45
T 25 2.55
u 2.6 2.65
\% 2.7 2.75
X 2.8 2.85
Y 2.9 2.95
z 3.0 3.05

® OO
® e

DFNWB1.8*2-6L

@® @ Represents the product name

Symbol
Product Name
@ @
1 0 LNB6210XXXXDX
® Represents the type of regulator

Symbol Type Product Name
A Active 'High' (pull-down resistor built in) LN6210AXXXDX
B Active 'High' (no pull-down resistor built in) LN6210BXXXDX
C Active 'Low' (pull-up resistor built in) LN6210CXXXDX
D Active 'Low' (no pull-up resistor built in) LN6210DXXXDX

Rev.1.1 —Sep. 3, 2013

www.natlinear.com



BB T
@ LN6210

@ Represents the integers of Output Voltage

Example: 3 represents 3.x,5 represents 5.x;

® Represents the decimals of Output Voltage

Symbol Voltage(V) Product Name Symbol Voltage(V) Product Name
0 X.0 LN6210XX0XDX A X.05 LN6210XXAXDX
1 X1 LN6210XX1XDX B X.15 LN6210XXBXDX
2 X.2 LN6210XX2XDX C X.25 LN6210XXCXDX
3 X.3 LN6210XX3XDX D X.35 LN6210XXDXDX
4 X.4 LN6210XX4XDX E X.45 LN6210XXEXDX
5 X.5 LN6210XX5XDX F X.55 LN6210XXFXDX
6 X.6 LN6210XX6XDX H X.65 LN6210XXHXDX
7 X.7 LN6210XX7XDX K X.75 LN6210XXKXDX
8 X.8 LN6210XX8XDX L X.85 LN6210XXLXDX
9 X.9 LN6210XX9XDX M X.95 LN6210XXMXDX

® Represents the assembly lot No.
0~9, A~Z repeated (G, |, J, O, Q, W excepted)

B Function Block Diagram
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Rev.1.1 —Sep. 3, 2013 4 www.natlinear.com



www.natlinear.com

@m;m%

LN6210

B Absolute Maximum Ratings

Parameter Symbol Maximum Rating Unit
Input Voltage Vin Vos0.37 Vost8
Voniorr Vss-0.3~Vn+0.3 \Y,
Output Current Vour Vss-0.3~Vn+0.3
SOT-23-5L 400
Power Dissipation Pp SOT-89-5L 500 mw
DFNWB1.8 X 2-6L 100
Operating Ambient Temperature Topr -40~+85 .
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.

B Typical Application Circuit

VIN © * VIN VOUT . o VOUuT
ON/OFF
I CE
cl vss (NC)f—~ co2
1uF 1UF
IN6210

Common O

O Common

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

evaluation using the actual application to set the constant.

B Application Conditions

Input capacitor (CIN): 1.0puF or more

Output capacitor (CL): 1.0uF or more (tantalum capacitor)

Caution A general series regulator may oscillate, depending on the external components selected. Check that no

oscillation occurs with the application using the above capacitor.

B Test Circuits

VN voUT @ 9 VN VOUT ——— QPEN
Q
—_ CE
S e R T @
T (\D et VSS BEE /%’ RL V3S
./ lcemmic) (ceramic)
TT T T l T -7 TIT
Circuit 1 Circuit 2
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Electrical Characteristics
Parameter Symbol Condition Min Typ Max Unit Circuit
ViNn =VouT(s)+1.0 V, lout=30 Vout(s) VouT(s)
Output Voltage VoutE) Vour(s) v 1
mA x0.98 x1.02
Output Current lout Vin2Vour)+1.0 V 700 — — mA 1
lout=30 mA — 0.015 0.023
Dropout Voltage Vdrop \%
lout=100 MmA — 0.050 0.075
AV,
. . —oun VOUT(S)+0-5 V VN7V
Line Regulations | AVy *Vour — 0.010 0.2 %IV
lout=30 MA 1
ViN=V +1.0V
Load Regulation JA\ Vs nronTe — 15 60 mvV
1.0 mA S'ou'r <100 mA
OUtpUt Voltage AV V|N=VOUT(3)+1.0 V, lout=10
out _ + _ o
Temperature 7ATa Vo mA +100 ppm/C
Characteristics -40°C < Ta<85°C
Supply Current Iss1 Vin=Vourg)+1.0 V — 30 MA 2
Input Voltage Vin —_— 2.0 — 7.0 \Y —
. . Vin=Vour+1.0V, f=1kHz
Ripple-Rejection |PSRR]| ) — 60 — dB 1
Vrip=0.5 Vrms, loyt=50 mA
Short-circuit V|N=VOUT(3)+1.0 V,VCE on
Ishort — 60 — mA 1
Current Vour=gnd
L. . VOUT=3-3V
Current limiter Ilim — 1100 — mA 1
VIN=VOUT(S)+1-0 V,Vce=ON
CE “High”
Vcen 1.3 VIN Y, 1
Voltage
CE “Low” Voltage Vel 0.25 \% 1
CE “High”
lcen V|N:VCE:VOUT(T)+1.0V -0.1 0.1 UA 2
Current
CE “Low” Current lcen ViN= VoUT(T)+l.0V, Vce=Vss -0.1 0.1 uA 2
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B Typical Performance Characteristics

1. Output Voltage vs. Output Current

VIN=4.0V
40 CIN=1.0uf (ceramic),CL=1.0uF{ceramic)
35
ga.o e e e e S S T
= =
=2
g 25 —------ Ta=-40C F {
g 20 — Ta=25C !
o] e Ta= = s
& Ta=85°C y/
= 15 7
=1 -7
2 1o ”_y
I} L=+
0.5 / e
0.0 L=
0 100 200 300 400 500 600 700 800 900

QOutput Current:IOUT(mA )

3. Dropout Voltage vs. Output Current

CIN=1.0uF(ceramic).CL=1.0uF{ceramic)

T
05— """ Ta=85°C
g Ta=25'C
B oafA--—--Ta= -
= e
]
[ .
% 03 —
> 1 7
a Lt
o -
2 B L
O o4 —les
e
£~
0o
0 100 200 300 400 500 600

Output Current:IOUT(mA)
2. Output Voltage vs. Input Voltage (Contd.)

700

5. Output Voltage vs. Ambient Temperature

VIN=4.0v
CIN=1.0uF{ceramic),C L=1.0uF (ceramic)

310 |
1 I
------- IOUT=1mA
g:ms IOUT=30mA
8 — - — - - |OUT=100mA
= PRl I
Sam ==f e S
s
>
3 3
L2
o]
290
-50 -25 o 25 50 75 100
Ambient Temperature:Ta(°C)
7. Transient Response
Input Transient Response
1OUT=30mA tr=tf=5.0usec
CL=1.0uF (ceramic) Ta=25C
34
Input Voltage
33 5
=
= 7 s
= 32 4 Z
O =
= =
@ @
k-1 a1 ’g
=) o
> A =
= 30 = 25
o (=8
=] Output Voltage =
O 29 1
28 0

Time (20usec/div)

(3.0V output)

| i Ta=25°C
a2 CIN=1.0uF(ceramic),CL=1.0uF (ceramic)
—~30
> 75
5 7
[@] P
s 28 —
S .2
o
= B
O 26 e
2 P — - — - - |OUT=0mA
8 ! - - 10UT=30mA [
324 1oUT=100maA |
22
25 30 35
Input Voltage:VIN(V)
4. Supply Current vs. Supply Voltage
100 CIN=1.0uF (ceramic),CL=1.0uF (ceramic)
280 7 e R Ta=85C [—]
El / Ta=25C
=] ’ - —_——-—Tg=
Q 0 ’/ A Ta=-40°C
o
5 A
O 40 7
= O — R Rp——
= A R —|-=-
o
=1
@ 20
0
0.0 20 3.0 40 50 6.0
Input Voltage:VIN(V)
6. Ripple Rejection Rate
VIN=4.0vVDC+0.5Vp-pAC IOU T=30mA, Ta=25"C
50 CIN=1.0uF{ceramic),CL=1.0uF{ceramic)
— 7O
) ¥
o
o 6o
o
% 50
'
= 40 \\
E=] I~
2 I
2
o
© 20
=1
=3
e 10
o
0.01 0.1 1 10 100
Ripple Frequency:f (kHz)
Load Transient Response
VIN=4.0V,ir=tf=5.Ousec, Ta=25"C
34 CIN=1.0uF(ceramic).CL=1.0uF(ceramic) 500
CQutput Voltage
23‘0 Fa 400 E
5 5
g 26 a0 Q
) &
3 5
Q22 200 3
s =
E_ 100mA Qutput Current %
318 100 S
10mA ,/
14 ' 0

Time (25usec/div)
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B Package Information

® SOT-23-5L
D
0
h AT
' 0.2
| T
: ! 1 —
i 4 il
il 0 4
el L ‘ ‘—-—
T
[T= — 4
::: e~y =
\ |
Symbo| Dimensions In Millimeters Dimensions In Inches
y Min Max Min Max
A 1.050 1.250 0.041 0.049
A1 0.000 0.100 0.000 0.004
A2 1.050 1.150 0.041 0.045
b 0.300 0.500 0.012 0.020
C 0.100 0.200 0.004 0.008
D 2.820 3.020 0.111 0.119
E 1.500 1.700 0.059 0.067
E1 2.650 2.950 0.104 0.116
e 0.950(BSC) 0.037(BSC)
el 1.800 2.000 0.071 0.079
0.300 0.600 0.012 0.024
e 0° 8° 0° 8°
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® DFNWB1.8X2-6L
- ) _ -~y
_ } Ni l
URUBUERE
= f
|
1
| D1
T N ] W
Top Vlew Bottom View
L o
- !
Side View
Svmbol Dimensions In Millimeters Dimensions In Inches
ym Min. Max. Min. Max.
A 0.450/0.550 0.550/0.650 0.018/0.022 0.022/0.026
Al 0.000 0.050 0.000 0.002
A3 0.150REF. 0.006REF.
D 1.724 1.876 0.068 0.074
E 1.924 2.076 0.076 0.082
D1 1.300 1.500 0.051 0.059
E1 0.800 1.000 0.031 0.039
k 0.200MIN. 0.008MIN.
b 0.180 0.280 0.007 0.011
e 0.500TYP. 0.020TYP.
L 0.174 | 0.326 0.007 | 0.013
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® SOT-89-5L
—t D -
- D A
| anil
— |
. _
— -~ J
_.—-—"'_.-.-'-._.-.
| I U L
‘ o | —-—| |—-— C - .
—
Svmbol Dimensions In Millimeters Dimensions In Inches
y Min. Max. Min. Max.
A 1.400 1.600 0.055 0.063
b 0.320 0.520 0.013 0.020
b1 0.360 0.560 0.014 0.022
c 0.350 0.440 0.014 0.017
D 4.400 4.600 0173 0.181
D1 1.400 1.800 0.055 0.071
E 2.300 2.600 0.091 0.102
E1 3.940 4.250 0.155 0.167
e 1.500TYP. 0.060TYP.
el 2.900 3.100 0.114 0.122
L 0.900 1.100 0.035 0.043
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