@ = LN1134

NATLINEAR

High Speed Low Dropout Middle Current Voltage Regulators

B General Description

The LN1134 series are highly precise, positive voltage B Features
LDO regulators manufactured using CMOS processes. ® Output Voltage Range: 1.0V to 5.0V (selectable in
The series achieves high ripple rejection and low dropout 100mV steps)

and consists of a standard voltage source, an error Highly Accurate: +2%

Dropout Voltage: 180mV @ 100mA (3.0V type)
High Ripple Rejection: 60dB (1 kHz)

Low Power Consumption: 70pA (TYP.)
Maximum Output Current:  300mA

Standby Current : less than 0.1pA

Internal protector: current limiter

amplifier, current limiter and a phase compensation circuit
plus a driver transistor. Output voltage is selectable in
100mV increments within a range of 1.5V ~ 5.0V. The
series is also compatible with low ESR ceramic capacitors
which give added output stability. This stability can be

maintained even during load fluctuations due to the

excellent transient response of the series. Internal discharge MOS

The current limiter's feedback circuit also operates as

B Applications

a short protect for the output current limiter and the output

. ] ®  Mobile phones
pin The CE function enables the output to be turned off,
o . ® Cordless phones
resulting in greatly reduced power consumption. )
® Cameras, Video cameras
B Package ®  Portable games
® SOT23-5L ®  Portable AV equipment
® DFN1010-4L ® Reference voltage
® SOT353 ®  Battery powered equipment
® SOT343

M Typical Application Circuit

VIN O . 4 VIN VOUT
‘ ON/OFF

CE NC — CouT

O VOUT

—

GND

GND O ® & O GND

Caution: 1. The above connection diagram and constant will not guarantee successful operation. Perform thorough
evaluation using the actual application to set the constant.
2. Input capacitor (CIN): 1.0pF or more, Output capacitor (COUT): 1.0uF or more
3. A general series regulator may oscillate, depending on the external components selected. Check that no

oscillation occurs with the application using the above capacitor.
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B Ordering Information
LN1134 O@B@@DE®-O)
Designator | Symbol Description Designator Symbol Description
CE Pin Logic : Package Type :
A Active 'High' (pull-down resistor built in) M SOT23-5L
@ B Active 'High' (no pull-down resistor built in) ® K SOT353
C Active 'Low' (pull-up resistor built in) C SOT343
D Active 'Low' (no pull-up resistor built in) D DFN1010-4L
@6 10-60 | Output Voltage: e.g. 20 = 2.0V, 30 = 3.0Vetc. Device Orientation :
) Output Voltage : 100mV increments ® R Standard Feed
® e.g. @=3, ®=8, @=2 represents 3.8V L Reverse Feed
A Output Voltage : 50mV increments ® G Green epoxy
e.g. @=3, ®=8, @=A represents 3.85V molding compound
B Pin Configuration
IN CE
VOUT NC VIN VOUT
VIN GND CE CE GND s L e
TRrE:
SOT23-5L/SOT353 SOT343 DFN1010-4L
(TOP VIEW) (TOP VIEW) (TOP VIEW)
B Pin Assignment
Pin Number
Pin Name Function
SOT23-5L /SOT353 DFN1010-4L SOT343
1 4 4 VIN Supply power
2 2 2 GND Ground
3 3 1 CE Enable pin
4 - - NC NC
5 1 3 VOUT Voltage output
B Marking Rule
® SOT23-5L, SOT353, SOT343
SOT23-5L/SOT353 SOT343
(TOP VIEW) (TOP VIEW)
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@ Represents the product name
Symbol Product Name
4 LN11340 60006 ¢
@ Represents the type of regulator
Voltage(V) 1.0~3.0 3.1~6.0 Product Name
\Y LN1134A0 66 6 ¢
Symbol X B LN1134Bo ¢ 6 ¢ &
Y C LN1134Co o0 & &
z D LN1134Do o ¢ & ¢
® Represents the Output Voltage
Symbol Output Voltage(V) Symbol Output Voltage(V) Symbol Output Voltage(V)
0 - 3.1 A 1.1 4.1 N 2.1 -
1 - 3.2 B 1.2 42 22 -
2 - 3.3 C 1.3 43 R 2.3 -
3 - 34 D 1.4 4.4 S 24 -
4 - 3.5 E 1.5 45 T 2.5 -
5 - 3.6 F 1.6 4.6 U 2.6 -
6 - 3.7 H 1.7 47 \Y 2.7 -
7 - 3.8 K 1.8 4.8 X 2.8 -
8 - 3.9 L 1.9 49 Y 2.9 -
9 1.0 4.0 M 2.0 5.0 z 3.0 -

@ Represents the assembly lot no.

0~9, A~Z repeated (G, |, J, O, Q, W excepted)

DFN1010-4L

Py

;"25

DFN1010-4L
(TOP VIEW)

Rev.1.0 — Apr. 22, 2023

www.natlinear.com



http://www.natlinear.com

D =8 LN1134

NATLINEAR

® Represents the Output Voltage

Symbol Voltage(V) Symbol Voltage(V) Symbol Voltage(V) Symbol Voltage(V)
A 1.1 K 2.1 u 3.1 5 4.1
B 1.2 L 2.2 \ 3.2 6 4.2
C 1.3 M 2.3 W 3.3 7 43
D 14 N 24 X 34 8 44
E 1.5 0o 25 Y 3.5 9 45
F 1.6 P 2.6 z 3.6 + 46
G 1.7 Q 27 1 3.7 - 47
H 1.8 R 238 2 3.8 * 48
I 1.9 S 29 3 3.9 ? 49
J 2.0 T 3.0 4 4.0 = 5.0
@Represents the assembly lot No.
0~9, A~Z repeated (G, |, J, O, Q, W excepted)
B Function Block Diagram
ir._._._._._._.___._._._,_._._.___._._._._._—.__.___!
! [::‘ VIN
i |
i e - l
! A |
s -1
T b H |
[ E:‘ VOUT
: o @
@ - A
: RI o '
i Voltage '
i Reference {:‘ GND
R o
B Absolute Maximum Ratings
Parameter Symbol Maximum Rating Unit
Input Voltage Vin 037+8
Vce -0.3~Vin+0.3 \Y
Output Voltage Vour -0.3~Vin+0.3
SOT23-5L 400
Power Dissipation Po SOT353,S0T343 250 mW
DFN1010-4L 100
Operating Ambient Temperature Topr -40~+85 o
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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Bl Electrical Characteristics

(TA=25C unless otherwise noted)

Parameter Symbol Condition Min Typ Max Unit
Vour(s) Vours)
Output Voltage VoutE) Vin =Vouts)+1.0 V, lout=30 mA VouT(s) \
x0.98 x1.02
Output Current lout Vin2Vours)+1.0 V 300 - - mA
lout=50 mA - 0.1 0.20
Dropout Voltage Vdrop \%
lout=100 mA - 0.18 0.45
. ) AVour Vout(s)+0.5 V SVNS7 V
Line Regulations T E— - 0.10 0.2 %IV
AV *Vour lout=30 mA
. Vin=Vours)+1.0 V
Load Regulation AVour, - 50 100 mvV
1.0 mA <lout <100 mA
Output Voltage AVyur Vin=Vouts)*1.0 V, lour=10 mA
U — - +100 - ppm/C
Temperature Characteristics | ATa ® Vo, -40°C <7a <85°C
Supply Current Iss1 Vin=Vouris)t1.0 V - 70 - MA
Input Voltage ViN - 2.0 - 7.0 Vv

Vin=Vours)*1.0 V, f=1kHz
Ripple-Rejection |PSRR]| ) - 60 - dB
Vrip=0.5 Vrms, lout=50 mA

Short-circuit Current Ishort Vin=Vours)+1.0 V,Vce on Vour=gnd - 40 - mA
CE “High” Voltage Vcen - 1.6 - - Y
CE “Low” Voltage VeeL - - - 0.8 Y

CE “High"Current (no
Icen VIN=VCE=VOUT(T)+1.0V -0.1 - 0.1 uA
resistor built in)
CE “Low” Current (no
IceL VIN=VOUT(T)+1.0V, VCE=VSS -0.1 - 0.1 uA

resistor built in)

Vin= VOUT(T)+1V, CL=47uF,
Inrush Current IrRusH Vce=0—Vourm+1V(Only when - - 800 mA

rising and within 1ms)
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B Typical Performance Characteristics (3.3V output)

1. Quiescent Current VS Input Voltage 2. Output Voltage VS Input Voltage
% ——TJ=25¢C, VOUT=3.3V e ——TJ=25%C, IL=30mA
g 70 - _ ssh
o 6ol 2,
(= Q 34}
D 5| o
= S
3 40 3 33
t 30 >
5 5 ol
g 20 | .8'
Q2 8 31k
= 10
(¢]
0 1 1 1 1 1 1 3.0 1 1 1 1 1 1 1 1 1 1 1
0 1 2 3 4 5 6 7 33 36 39 42 45 48 51 54 57 60 63 66 69
Input Voltage (V) Input Voltage (V)
3. Output Current Limit VS Input Voltage 4. GND Pin Current VS Input Voltage
800 200
< ——TJ=25C —— TJ=25°C, IL=1mA
g rof 2 180 - —— TJ=25°, IL=50mA
~ S 160 —— TJ=25°C, IL=100mA|
= 600} ~
E "E 140 |-
T 500 Q ol
- o
C 400} =S 100
o (&
= 30} c or
: ——
(&) o eof
S 200 2 ol
L2 oop M 20f
=]
o 00 1 ' ; ' :Is ' :1 ] ; ] é ] 7 00 1 2 3 4 5 6 7
Input Voltage (V) Input Voltage (V)
5. GND Pin Current VS Output Current 6. Quiescent Current VS Temperature
200 160
[ ——TJ=25°C, VIN=CE=4.3V| I —— VIN=CE=4.3V/]
— 180 g ol
< | <
2 - 1ot
t S ol
100 |
: £
3 80
(3} °
c 60 -
= 9 /
o 3]
) 40
(] o s
Z .5 20
(O] I o I
20 " 1 " 1 n 1 n 1 n 0 " 1 " 1 " 1 " 1 n 1 n 1 n 1 n
0 100 200 300 400 500 -40 -20 0 20 40 60 80 100 120
Output Current (mA) Temperature (°C)
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7.

Output Current Limit (mA)

9.

Dropout Voltage (mV)

11.

CE "Low" Voltage (V)

Output Current Limit VS Temperature

1000

900

800

700

—— VIN=CE=4.3V

-40 -20 0 20 40 60 80 100 120

Temperature (°C)

Dropout Voltage VS Temperature

200

180

160

140

120

100

80

60

40

20

—— IL=10mA
r —— IL=50mA
I I I I I I I
-40 -20 0 20 40 60 80 100 120

Temperature (°C)

CE "Low" Voltage VS Temperature

0.9

0.8

0.7

0.6

0.5

0.4

0.3

0.2

—— VIN=4.3V|
1 1 1 1 1 1 1
-40 -20 0 20 40 60 80 100 120

Temperature (°C)

8.

Output Voltage (V)

Output Voltage VS Temperature

3.9

3.8

3.7

3.6

35

3.4

3.3

3.2

3.1

3.0

29

[— VIN=4.3V, IL=30mA

-40

-20 0 20 40 60 80 100 120

Temperature (°C)

10. CE "High" Voltage VS Temperature

CE "High" Voltage (V)

1.30

1.25

1.20

1.15

0.90

0.85

0.80

— VIN=4.3V|

40

-20 0 20 40 60 80 100 120

Temperature (°C)

12. Load Regulation VS Temperature

Load Regulation (mV)

60

50

40

30

20

-20

—— VIN=4.3V, IL=1-30mA
—— VIN=4.3V, IL=1-100mA|

-40
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13. Input voltage transient response (IL=30mA) 14. Load transient response (IL=0-350-O0mA)
Tek JL @ Stop 1 Posi 11,00ns CURSOR Tek i @ Stop M Pos: 3200ms CURSOR
+ -

¥ v T3Emy

2+ 244
240,04 -200mi
[HZ 2,000 e M 50.0ms ; CHZ 200mY M E00ms CH 7 24imy
15. Load transient response (IL=10-350-10mA) 16. Ripple-Rejection (IL=50mA, Vpp=1V, F=1KHZ)
Tek . @ Stop M Fos: 92,00ms CURSOR Tek I @ stop I Pos: 62,00ms CURSOR
+* +
2 E] i@
. iR | f&iF
=V 112my
At A NN N NN NSNS
2% =
LA
X 1.28mb
JehTe
—18.4m'Y
CH2 100t M 50.0rms CH2 7 24.0mb CH2 200rmYEw M 1.00ms
17. CE Opening Time 18. CE Turn-off Time
Tek ol @ Stop 1 Pos: 50.00rms CURS0R Tek i @ Stop I Pos: 50,00ms CURSOR
[z +
el 27
i [RiEl I+ ]
1538 1SR
CH] CH:]
at 122008 at 204.0us
2 G137k 2 43024Hz
N 352 =Y R28Y
2 . G e S 2 e Tl
FEATT ! JEAT
S0.0ms S0.0ms
40,04 3404
CHZ 100v M S00us CHZ 100Y M 100ws

19. Inrush Current

Tek Sl [ i Pos; 408,008 CURSOR
+
S

k 58
]

: i o 205md
FE T

0,004

CH2 5.00% 14 10008

Rev.1.0 — Apr. 22, 2023 8 www.natlinear.com



http://www.natlinear.com

D =

NATLINEAR

LN1134

B Application information

VIN O . 4 VIN
‘ ON/OFF

CIN CE

GND

VOUT

NC

—

— CouT

GND O *

O VOUT

Setting the Input Capacitor and the Output Capacitor

O GND

Input capacitors (CIN) and output capacitors(COUT) are recommended to use more than 1uF, which can ensure the

stability of the system

® PCB Layout

In order to get better use effect, the main points for attention of PCB layout are as follows:

® The input and output capacitors are as close as possible to the chip pins.
)

performance.
°

change path, which results in incorrect feedback ratio and output error.

The wiring of VIN and VOUT should be as thick as possible to reduce the wiring resistance and improve the load

The route from GND(pin) to GND uses a dedicated channel to prevent parasitic resistance from introducing into the
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B Package Information

® SOT23-5L
) D . <
b " ’ \ 0.2
g A
A I
i 4\
| \ 4
N A /
i
!
] R O IR PO ) e B N .
!
!
| |
i ] ] v —
i ! !
Y I | |
|
&5
C
< el N
P 4 —_— A
|
| =
—_ f — ]
|
i Y A\ 4
Dimensions In Millimeters Dimensions In Inches
Symbol : -
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
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
L 0.300 0.600 0.012 0.024
0 0° 8° 0° 8°
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® DFN1010-4L

A

Y

TOP VIEW

E2

NIe
N

K{ P>
\T\

/ﬂl L

L—e

N

BOTTOM VIEW

C0.12

() =]
° SIDE VIEW
Dimensions In Millimeters Dimensions In Inches
Symbol
Min Max Min Max
A 0.34 0.40 0.013 0.016
b 0.17 0.27 0.007 0.011
D 0.95 1.05 0.037 0.041
E 0.95 1.05 0.037 0.041
D2 0.43 0.53 0.017 0.021
E2 0.43 0.53 0.017 0.021
L 0.20 0.30 0.008 0.012
e 0.60 0.70 0.024 0.028
K 0.15 - 0.006 -
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® SOT353
0
« D )
- el > >
e
| —
J A \
! A
|
|
! | . _. o ] =
— - - - - .= | __________ .. 5
!
! v
| ! 'y J
s : | = {
! . ! v
! : ! L 0.20
—> b —_— |-
=
|
A
— —L — y
i f
|
— L — I =
|
| A A
Dimensions In Millimeters Dimensions In Inches
Symbol . -
Min Max Min Max
A 0.900 1.100 0.035 0.043
A1 0.000 0.100 0.000 0.004
A2 0.900 1.000 0.035 0.039
b 0.150 0.350 0.006 0.014
c 0.080 0.150 0.003 0.006
2.000 2.200 0.079 0.087
E 1.150 1.350 0.045 0.053
E1 2.150 2.450 0.085 0.096
e 0.650TYP 0.026TYP
el 1.200 1.400 0.047 0.055
L 0.525REF 0.021REF
L1 0.260 0.460 0.010 0.018
0 0° 8° 0° 8°
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® SO0T343
« D N
< el > =X
e
|| —
. 4 \4
! - Y
|
! .
| |- _. ] =
“tl--- e
!
! v
| ! i J
; ! I =
! ! ' Y
! - ! 1L 0.20
—> « L | |«
=
: X
— ! — A
i f
|
— ' — = =
|
i y Y
Dimensions In Millimeters Dimensions In Inches
Symbol . -
Min Max Min Max
A 0.900 1.100 0.035 0.043
A1 0.000 0.100 0.000 0.004
A2 0.900 1.000 0.035 0.039
b 0.150 0.350 0.006 0.014
c 0.080 0.150 0.003 0.006
2.000 2.200 0.079 0.087
E 1.150 1.350 0.045 0.053
E1 2.150 2.450 0.085 0.096
e 0.650TYP 0.026TYP
el 1.200 1.400 0.047 0.055
L 0.525REF 0.021REF
L1 0.260 0.460 0.010 0.018
0 0° 8° 0° 8°
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