SML111

SMTQS

Low Consumption Current High PSRR 300mA CMOS Voltage Regulator

B [INTRODUCTION

The SML111 series are a group of positive
voltage regulators manufactured by CMOS
technologies with high ripple rejection, low
power consumption and low dropout
voltage, which can prolong battery life in
portable electronics. The SML111 series
work with low-ESR ceramic capacitors,
reducing the amount of board space
necessary for power applications. The
SML111 series consume less than 0.1uA in
shutdown mode and have fast turn-on time
less than 50us.The series are very suitable
for the battery-powered equipments, such
as RF applications and other systems

requiring a quiet voltage.

APPLICATIONS

Cellular and Smart Phones

Laptop, Palmtops and PDA

Digital Still and Video Cameras

B BLOCK DIAGRAM

FEATURES

Low Dropout Voltage:
150mV @ 150mA
Low Quiescent Current: 5uA

High Ripple Rejection: 70dB @ 1kHz
Excellent Line and Load Transient

Response

Operating Voltage: 2.0V ~ 7.0V
Output Voltage: 1.2V ~ 5.0V
High Accuracy:

+2% (Typ.) / £1% (Typ.)
Built-in Current Limiter, Short-Circuit

Protection

TTL- Logic-Controlled Shutdown Input

MP3, MP4 Player
Radio control systems

Battery-Powered Equipments

B ORDER INFORMATION

CE[

DESIGNATOR SYMBOL DESCRIPTION
A Standard
— ? J] @ B With Shutdown Function
Contro ¥ T i H Vin ® Inteqer | OUtput Voltage
oot E i ® 9 e.g.1.8v=2:1, ®: 8
M Package: SOT-23-3/5
E' t R —{]\/our | SML111O@R®@G U Package: SC-70-5
] * @ P/PT Package: SOT-89-3/5
s R1 T Package: TO-92
I_llm U Vss F/FB gla:(l:\lkf)%le-.4/FBP1X1-4
- 8 - 2% Accuracy
1 1% Accuracy
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SML111

m  PIN CONFIGURATION (Top view)

SOT-23-5/
SOT-23-3 SOT-353(SC70-5) DFN1X1-4
3 5 4
PN
o
1 > 3 5 3 11 2
FBP1X1-4 SOT-89-3 SOT-89-5
5 4
l[,.;J' a sl
S
:_[\i;\O\I A I :,ZJ—E 1 2 3 1 3 3
PIN NUMBER
SOT-23-3 SOT-89-3 TO-92 | PIN NAME FUNCTION
M MA | MC MY P PT T
1 2 3 3 1 1 Vss Ground
2 1 1 3 1 3 Vourt Output
3 3 1 2 2 3 2 VN Power input
SOT-23-5/SC-70-5
PIN NUMBER SYMBOL FUNCTION
1 ViN Power Input Pin
2 Vss Ground
3 CE Chip Enable Pin
4 NC No Connection
5 Vourt Output Pin
DFN1X1-4(SML111BXXF)/FBP1X1-4(SML111BXXFB)
PIN NUMBER
= SYMBOL FUNCTION
1 Vour Output Pin
2 Vss Ground
3 CE Chip Enable Pin
4 Vin Power Input Pin
EP Thermal PAD Ground

SMTGS
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SML111

SOT-89-5
PIN NUMBER
SYMBOL FUNCTION
P PT
1 5 Vour Output Pin
2 2 Vss Ground
3 1 NC No Connection
4 3 CE Chip Enable Pin
5 4 Vin Power Input Pin

B ABSOLUTE MAXIMUM RATINGS
(Unless otherwise specified, Ta = 25°C)

PARAMETER SYMBOL RATINGS UNITS

Input Voltage VN Vss-0.3~Vss+ 8 Vv
Output Current lout 600 mA

Output Voltage Vourt Vss-0.3~Vin+0.3 Vv
SC-70-5 250 mw
SOT-23-3/5 400 mw

Power

Dissipation DFN1X1-4 / FBP1X1-4 Pd 400 mw
SOT-89-3/5 600 mw
TO-92 500 mw

Operating free air temperature range Ta -40 ~ +85 °C
Operating Junction Temperature Range T; -40 ~ +150 °C
Storage Temperature Tstg -55 ~ +150 °C

Lead Temperature(Soldering, 10sec) Tsolder 260 °C
ESD rating: Human Body Model HBM 22 kv
ESD rating: Machine Model MM =200 \%
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SML111

L..__________________________________________________________________—
B ELECTRICAL CHARACTERISTICS

SML111 Series(Vin = Vour + 1V, Cn = Cout = 14F, TA = 25°C, unless otherwise specified)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Vout Vour
_ * VOUT(l) " \%
) lout=1mA 0.98 1.02
Output Voltage Vout(E) v v
ouT ouT
V V
*0.99 T 1 101
Supply Current Iss lour=0 5 10 MA
Standby Current lstRY CE = Vss 0.2 |JA
Output Current lout — 300 mA
lout = 150mA
Dropout Voltage(g) Vit Vour2 3.0V 150 mV
. Vin=Vout + 1V, ImA
Load Regulation AVout < lour < 100mA 10 mV
S louts
AVoyr loutr = 10mA
Line Regulation — 0.01 0.2 %[V
g Vour X &Viy | Vour + 1V < V<6V >
Output Voltage AV lour = 10MA
Temperature T Ta— 100 m
perattr AT % Vour 40 <T<+85 PP
Characteristics
Short Current Ishort Vout = Vss 50 mA
Input Voltage VN — 2.0 7.0 Vv
Power Supply | 1kHz 70
o PSRR lour = 50MA dB
Rejection Rate | 10kHz 50
CE "High" Voltage Vce'H” 1.5 Vin \Y
CE "Low" Voltage Vce“L” 0.3 \%

NOTE:

1. Vour: Specified Output Voltage.
2. Vour(E): Effective Output Voltage (le.The Output Voltage When Viy = (Vour + 1.0V), And
Maintain A Certain lout Value).
3. Vair: The Difference Of Output Voltage And Input Voltage When Input Voltage Is Decreased
Gradually Till Output Voltage Equals To 98% Of Vourt(E).

B TYPICAL APPLICATION

VIN

VSS

Vour VN
VOUT
Cour Cin
Ceramic Ceramic
IR, il

VIN

CE
Vss

Vour

COUT
Ceramic
IIM

VOUT
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SML111

m TYPICAL PERFORMANCE CHARACTERISTICS

(Vce=Vin=Vour+ 1V, Cin= Cout = 14F, Ta= 257C, unless otherwise specified)

Output Voltage vs. Temperature

Dropout Voltage vs. Load Current

ILoap=150mA 200 ] /;
S 2.8 ?80 Ta=+125C 7
160
§’ glqo .TA=+.85-E \’f/ -
= 8 120 Ta=+257C ™. /? // -
S 28 S P N é’////
: Iy = 100 _TA=_4DC Ly e —
= ___..--""-"" .4 ™ 5/
g S 80 A
S, .- 2 )
e E o 60 T
E 4 //
V°TT=2-3|V 20 Vour=2.8V__|
2.7 L
-40 -20 0 20 40 B0 8O 100 120 140 00 13 30 45 B0 75 90 105 120 135 130
Temperature(C) Load Current(mA)
PSRR vs. Frequency Output Nolse 10Hz to 100KHz
100 -
V.:.._..-;:E.ﬂ'u"
Cour= 10 PF
80 |DU'|' = 50 mA .LO.'\D= 10ma
g 5
Z 60 =
¢ 100mA A o i
5 40 3 i
0L g !
20
Vour=2.8V
0 o
10 100 1k 10k 100k 1M Time{ 200 pSidiv)
Frequency(Hz)
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Vaoltage
(20mV/div)

Output VYaoltage

CE Pin Valtage
M

SML111

B TYPICAL PERFORMANCE CHARACTERISTICS

CE Pin Shutdown Respunse

)

: CinC our= 1uF Vour=2. ﬂ‘u'
Vl!l- 3,W : No LNI'II

CE6206B28M

CH1 Z00W

CH2 100V

M 25008 e s

Load Transient Response

Load

IGL.IT 1m-ﬁ-tﬂlﬂﬂmh Tew ... P ...

Current

Time (250ps/div)

““g‘{,{;ﬁhiﬁng] i

wauny

CE Fin Yoltage

Cutput Yoltage

VIN (2V/Div)

Vout (50mV/Div)

(Vce=Vin=Vour+ 1V, Cin= Cout = 1uF, Ta=25°C, unless otherwise specified)

2

T ITITH IR

IZH1 2EIIJ'-.-' CH2 1IJEI'-.-'

M 25 0us

Line Tran5|ent Response

] I | | ] I | | ]
T T T T T T T T ]
Vec = 3.8V to BY, Vour = 3.3V, lLoap = 10mA
T T W N WS SR RS RN SRR .
Time (1ms/Div)
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SML111

B PACKAGING INFORMATION
® SOT-23-3 PACKAGE OUTLINE DIMENSIONS

D
b
] “_
n H
| . _
E1 i
Y ] |
e
[—
el
0 ¢
1 : i
/ ] \3‘ $
—+ o <
: <C
I  J
i
Dimensions In Millimeters Dimensions In Inches
Symbol - .
Min. Max. Min. Max.
A 1.050 1.250 0.041 0.049
Al 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
El 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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SML111

® SOT-23-5 PACKAGE OUTLINE DIMENSIONS

D

A

\J

E1 } E
]
L
e B
el
. '
! 3
! ol <
i <
i
Dimensions In Millimeters Dimensions In Inches
Symbol - .
Min. Max. Min. Max.
A 1.050 1.250 0.041 0.049
Al 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
El 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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SML111

® SC-70-5 PACKAGE OUTLINE DIMENSIONS

— o —]

b
ST T
Ly

AT

Symbol Dimensions In Millimeters Dimensions In Inches
Min Max Min Max
A 0.800 1.100 0.031 0.044
A1 0.000 0.100 0.000 0.004
B 1.150 1.350 0.045 0.054
b 0.150 0.400 0.006 0.016
Cc 1.800 2.450 0.071 0.096
D 1.800 2.250 0.071 0.089
e 0.650 0.026
H 0.080 0.260 0.003 0.010
0.210 0.460 0.008 0.018
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SML111

- —
® SOT-89-3 PACKAGE OUTLINE DIMENSIONS

D A
- - ™
D1
1 —
A .
;
. 'y
I
— S B R i 4l .- =] d..—.. -
L 1 b1
.
A
| | L J [ | |
_ . ...E C
— —-—
il e B
- e1 =
Dimensions In Millimeters Dimensions In Inches
Symbol - .
Min. Max. Min. Max.
A 1.400 1.600 0.055 0.063
b 0.320 0.520 0.013 0.020
bl 0.400 0.580 0.016 0.023
c 0.350 0.440 0.014 0.017
D 4.400 4.600 0.173 0.181
D1 1.550 REF 0.061 REF
E 2.300 2.600 0.091 0.102
El 3.940 4.250 0.155 0.167
e 1.500 TYP 0.060 TYP
el 3.000 TYP 0.118 TYP
L 0.900 1.200 0.035 0.047
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SML111

® DFN1X1-4 PACKAGE OUTLINE DIMENSIONS

D
L
E
PN,
y
e
‘ )
A|A1 <
¢ =
t 4
Dimensions In Millimeters
Symbol -
Min. Nom. Max.
A 0.340 0.370 0.400
Al 0.000 0.020 0.050
A3 0.100REF
b 0.170 0.220 0.270
D 0.950 1.000 1.050
E 0.950 1.000 1.050
D2 0.430 0.480 0.530
E2 0.430 0.480 0.530
0.200 0.250 0.300
e - 0.650 -
K 0.150 - -
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SML111

® SOT-89-5 PACKAGE OUTLINE DIMENSIONS

E1

D1,
A H ]
-—._‘_._“-.—‘-‘
S I b ;|_ - L —_] = .
—_—|  |—
—
Y |
4| |2 C
_-. .-_
<l e |-
- e1 -]
Dimensions In Millimeters Dimensions In Inches
Symbol - .
Min Max Min Max
A 1.400 1.600 0.055 0.063
b 0.320 0.520 0.013 0.020
bl 0.360 0.560 0.014 0.022
c 0.350 0.440 0.014 0.017
D 4.400 4.600 0.173 0.181
D1 1.400 1.800 0.055 0.071
E 2.300 2.600 0.091 0.102
El 3.940 4.250 0.155 0.167
e 1.500 TYP 0.060 TYP
el 2.900 3.100 0.114 0.122
L 0.900 1.100 0.035 0.043
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SML111

® TO-92 PACKAGE OUTLINE DIMENSIONS

D
D1 -
[|
l . A A
7 T1] n! Ii'l Y
ct i A1l A
{ ' b
h = =  J > T'
1 T3
Y |
[
i L
i
i
e
|
- e1 -
Dimensions In Millimeters Dimensions In Inches
Symbol - -
Min. Max. Min. Max.
A 3.300 3.700 0.130 0.146
Al 1.100 1.400 0.043 0.055
b 0.380 0.550 0.015 0.022
c 0.360 0.510 0.014 0.020
D 4.400 4,700 0.173 0.185
D1 3.430 0.135
E 4.300 4.700 0.169 0.185
e 1.270 TYP 0.050 TYP
el 2.440 2.640 0.096 0.104
L 14.100 14.500 0.555 0.571
) 1.600 0.063
h 0.000 0.380 0.000 0.015
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SML111

© SMTES TECHNOLOGY PTE. LTD.

SMTES cannot assume responsibility for use of any circuitry other than circuitry entirely embodied in a SMTES
product. No circuit patent license, copyrights or other intellectual property rights are implied. SMTES reserves the
right to make changes to their products or specifications without notice. Customers are advised to obtain the
latest version of relevant information to verify, before placing orders, that information being relied on is current
and complete.
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