ELMS85XXXXA CMOS 600mA/800mA LDO voltage regulator
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mGeneral description

ELM85xxxxA is CMOS voltage regulator which is characterized with high current and low dropout (55mV at
Iout=100mA). There are 2 types of CE selection of ELM85 series: non-chip enable function and “H” active.
The standard output voltages are 3.0V, 3.3V, 5.0V. ELM&S5 series can also be made as semi-custom IC within
the range of 0.8V to 5.0V by 0.1V step. This series also includes short circuit current limiter and thermal
shutdown circuit. Ceramic capacitors with low ESR can be used as input and output ones.

mFeatures

* Output voltage range : 0.8V t0 5.0V (by 0.1V)

* Output current : 600mA(Vout<3.0V)
800mA(Vout>3.0V)

* Current consumption : Typ.40pA

* Input stability : Typ.0.02%/V

* Load stability : Typ.20mV(1mA<Iout<300mA)

* Accuracy of output voltage 1 £2.0%

* Input-output voltage difference : Typ.55mV(Vout=3.0V, lout=100mA)

* Short circuit current limiter : Typ.70mA(Vout=0V)

 Package : SOT-223(0.8V to 5.0V), SON8-3x3(1.2V to 4.0V)
SOT-89(1.2V to 4.0V), SOT-89-5(1.2V to 4.0V)
SOT-23(1.2V to 4.0V), SOT-25(1.2V to 4.0V)
(0.8Vto 1.1V, 4.1V to 5.0V are available in SOT-223 package only.)

mApplication

* Battery operated devices
* Portable AV equipments

mMaximum absolute ratings

Parameter Symbol Limit Unit
Input voltage Vin Vss-0.3t0 7.0 \Y
Output voltage Vout Vss-0.3 to Vint0.3 \Y
Output current lout 1000 mA
500 (SOT-89)
500 (SOT-89-5)
Power dissipation Pd §38 88?;2 mW
500 (SON8-3x3)
625 (SOT-223)
Operating temperature Top -40 to +85 °C
Storage temperature Tstg -55to +125 °C
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ELMS85xXxXXA CMOS 600mA/800mA LDO voltage regulator

mSelection guide
ELMS85xxxxA-x
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Symbol
e.g.:
a,b Output voltage [30: Vout=3.0V,  33: Vout=3.3V
50: Vout=5.0V
) 1: NO CE
C CE selection 3 CE="I" active S N
A: SOT-89, SOT-89-5 X XX X A-X
; packase  |B: SOT-23, SOT25 Tt
& G: SON8-3x3 abcde f
H: SOT-223
e Product version |A
S: Refer to PKG file
f Taping direction | (SOT-223: S only)
N: Refer to PKG file
mPin configuration
SOT-223(TOP VIEW) SOT-89(TOP VIEW) SOT-89-5(TOP VIEW)
TAB |§| /‘,_L\ IZI
et °
. I TR
1 2 3
E E E ELMS85xx3AA
Pin No. Pin name
ELM85xx1HA ELM&5xx1AA 1 VSS
Pin No. Pin name Pin No. Pin name 2 VIN
1 VSS 1 VSS 3 VOUT
2/TAB VIN 2 VIN 4 NC
3 VOUT 3 VOUT 5 CE
SOT-23(TOP VIEW) SOT-25(TOP VIEW)
m ELMS85xx1BA |T| |T| ELMS85xx3BA
Pin No. | Pin name Pin No. | Pin name
1 VSS 1 VIN
.M B 2 VOUT ° 2 VSS
3 VIN 3 CE
1 2 3
RG] B
5 VOUT
1 AN
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ELMS85xXxXXA CMOS 600mA/800mA LDO voltage regulator
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SON8-3x3(TOP VIEW)  SON8-3x3(BOTTOM VIEW)

ELM8&5xx3GA
8] 7] 6] 5] \ﬂ/\,ﬂ,@ (8] Pin No.| Pin name |Pin No.| Pin name
*

T / \ 1 vouT 5 NC

| ‘ | > 2 | voutr | 6 CE
k,,i,J 4 3 VIN 7 NC

[ ] ~___ -0

* The potential of the tab on the back is the circuit one (VIN). Please
set it to be open or connect to VIN pin(recommended).
mStandard circuit
Control Voltage
CE
VIN VOUT
Vin N ELMBSxxIxA Ry Vout Vin ELMSSxxA |2 Vout
Co

T T

mBlock diagram

ELM85xx1xA ELM85xx3xA

(I) VOUT VIN(l} ’ (I) VOUT

VIN (l}

Protect
Circuit

Protect
Circuit

Vref
R e

Vref

) VSS

£~1 AN
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ELMS85xXxXXA CMOS 600mA/800mA LDO voltage regulator

mElectrical characteristics (ELM85xx1xA)

Vout=3.0V(ELM85301xA), No CE pin

http://www.elm-tech.com

Ci=1.0uF, Co=4.7uF, Top=25°C

Parameter Symbol Condition Min. Typ. Max. Unit
Output voltage Vout Vin=4.0V, lout=40mA 2.940 | 3.000 | 3.060 \Y
Output current Tout Vin=4.0V 800 mA
. . 3.5V<Vin<6.0V, o
Input stability AVout/AVin Tout=100mA 0.02 0.20 %/V
.. Vin=4.0V,
Load stability AVout/Alout I mA<Iout<300mA 20 60 mV
Input-Output Vdif  [lout=100mA 55 | 90 | mv
voltage differential
Current consumption Iss Vin=4.0V 40 100 pA
Input voltage Vin 1.4 6.0 \%
Output voltage -40°C<Top<+85°C, o
+
temperature coefficient AVout/ATop Vin=4.0V, lout=40mA 100 ppm/°C
Short circuit current [lim Vout=0V 70 mA
Ripple rejection ratio RR f=1kHz, lout=40mA 60 dB
Thermal shutdown Tsd 165 oC
temperature
Output noise Vno BW=10Hz to 100kHz 30 puVrms

Vout=3.3V(ELM85331xA), No CE pin

Ci=1.0pF, Co=4.7uF, Top=25°C

Parameter Symbol Condition Min. Typ. Max. Unit
Output voltage Vout Vin=4.3V, lout=40mA 3.234 | 3.300 | 3.366 \Y
Output current lout Vin=4.3V 800 mA

- . |3.8V=Vin<6.0V, o
Input stability AVout/AVin Tout=100mA 0.02 0.20 %/V
. Vin=4.3V,
Load stability AVout/Alout ImA<Iout<300mA 20 60 mV
Input-Output . _
voltage differential vdif lout=100mA 55 90 mV
Current consumption Iss Vin=4.3V 40 100 pA
Input voltage Vin 1.4 6.0 \Y
Output voltage -40°C<Top=<+85°C, o
temperature coefficient AVout/ATop Vin=4.3V, lout=40mA =100 ppm/°C
Short circuit current Ilim Vout=0V 70 mA
Ripple rejection ratio RR f=1kHz, lout=40mA 60 dB
Thermal shutdown Ted 165 oC
temperature
Output noise Vno BW=10Hz to 100kHz 30 pVrms
1 AN
TECHNDOLOGY

14-4



ELMS85xXxXXA CMOS 600mA/800mA LDO voltage regulator

Vout=5.0V(ELM85501HA), No CE pin
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Ci=1.0pF, Co=4.7uF, Top=25°C

Parameter Symbol Condition Min. Typ. Max. Unit
Output voltage Vout Vin=6.0V, lout=40mA 4900 | 5.000 | 5.100 \Y
Output current Iout Vin=6.0V 800 mA
. . [5.5V<Vin<6.0V, o
Input stability AVout/AVin Tout=100mA 0.02 0.20 %IV
. Vin=6.0V,
Load stability AVout/Alout I mA<Iout<300mA 20 60 mV
Input-Output . _
voltage differential Vdif Iout=100mA 52 85 mV
Current consumption Iss Vin=6.0V 40 100 pHA
Input voltage Vin 1.4 6.0 \Y%
Output voltage -40°C<Top<+85°C, o
+
temperature coefficient AVout/ATop Vin=6.0V, lout=40mA 100 ppm/*C
Short circuit current Ilim Vout=0V 70 mA
Ripple rejection ratio RR f=1kHz, lout=40mA 60 dB
Thermal shutdown Ted 165 oC
temperature
Output noise Vno BW=10Hz to 100kHz 30 pvrms

* ELMS8550 is only available in SOT-223 package.

mElectrical characteristics (ELM85xx3AA)

Vout=3.0V(ELM85303AA), CE=“H" active

Ci=1.0uF, Co=4.7uF, Top=25°C

Parameter Symbol Condition Min. | Typ. | Max. | Unit
Output voltage Vout Vin=4.0V, lout=40mA 2.940 | 3.000 | 3.060 \%
Output current Tout Vin=4.0V 800 mA
Input stability AVout/AVin [3.5V<Vin<6.0V, lout=100mA 0.02 | 0.20 | %V
Load stability AVout/Alout |Vin=4.0V,ImA<Iout<300mA 20 60 mV
Input-Output .
Vofl’ e dilgferen o Vdif  |lout=100mA 55 | 90 | mv
Current consumption Iss Vin=4.0V 40 100 pA
Standby current consumption Istandby  |Vin=4.0V, Vce=0V 0.5 LA
Input voltage Vin 1.4 6.0 \Y
CE input voltage High Vceh Vin=6.0V 1.8 Vin \Y
CE input voltage Low Vcel Vin=1.4V 0.0 0.2 \Y
CE input current High Iceh Vce=Vin=6.0V -0.2 0.2 LA
CE input current Low Icel Vce=Vss, Vin=6.0V -0.2 0.2 pA
Output voltage -40°C<Top<+85°C, o
temgerature foefﬁcient AVout/ATop Vin=4.0V,pIout=40mA =100 ppm/°C
Short circuit current [lim Vout=0V 70 mA
Ripple rejection ratio RR f=1kHz, lout=40mA 60 dB
Thermal shutdown temperature Tsd 165 °C
Output noise Vno BW=10Hz to 100kHz 30 puVrms
1 AN
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ELMS85xXxXXA CMOS 600mA/800mA LDO voltage regulator

Vout=3.3V(ELM85333AA), CE="H” active

http://www.elm-tech.com

Ci=1.0pF, Co=4.7uF, Top=25°C

Parameter Symbol Condition Min. | Typ. | Max. | Unit
Output voltage Vout Vin=4.3V, lout=40mA 3.234{3.300 | 3.366 \%
Output current Tout Vin=4.3V 800 mA
Input stability AVout/AVin |3.8V<Vin<6.0V, lout=100mA 0.02 |1 0.20 | %/V
Load stability AVout/Alout |Vin=4.3V,ImA<lout<300mA 20 60 mV
Input-Output .
VO‘; e diff’feren o Vdif  [lout=100mA 55 | 90 | mv
Current consumption Iss Vin=4.3V 40 100 LA
Standby current consumption Istandby  |Vin=4.3V, Vce=0V 0.5 pA
Input voltage Vin 1.4 6.0 \Y%
CE input voltage High Vceh Vin=6.0V 1.8 Vin \Y
CE input voltage Low Veel Vin=1.4V 0.0 0.2 \Y
CE input current High Iceh Vcee=Vin=6.0V -0.2 0.2 pA
CE input current Low Icel Vce=Vss, Vin=6.0V -0.2 0.2 pA
Output voltage -40°C<Top<+85°C, o
temgerature foefﬁcient AVout/ATop Vin=4.3V,pIout=40mA =100 ppm/°C
Short circuit current Ilim Vout=0V 70 mA
Ripple rejection ratio RR f=1kHz, lout=40mA 60 dB
Thermal shutdown temperature Tsd 165 °C
Output noise Vno BW=10Hz to 100kHz 30 pVrms

mElectrical characteristics (ELM8533xGA)
Vout=3.3V(ELM85333GA), CE=“H” active

Ci=1.0uF, Co=4.7uF, Top=25°C

Parameter Symbol Condition Min. | Typ. | Max. | Unit
Output voltage Vout Vin=4.3V, lout=40mA 3.234{3.300 | 3.366 \Y
Output current lout Vin=4.3V 800 mA
Input stability AVout/AVin [3.8V<Vin<6.0V, lout=100mA 0.02 | 0.20 | %/V
Load stability AVout/Alout |[Vin=4.3V,1mA<Ilout<300mA 20 60 mV
Input-Output .
Volitage di?feren ol Vdif  [lout=100mA 55 |1 90 | mv
Current consumption Iss Vin=4.3V 40 100 HA
Standby current consumption Istandby  |Vin=4.3V, Vce=0V 0.5 UA
Input voltage Vin 1.4 6.0 \Y
CE input voltage High Vceh Vin=6.0V 1.8 Vin \
CE input voltage Low Vcel Vin=1.4V 0.0 0.2 \Y
CE input current High Iceh Vcee=Vin=6.0V -0.2 0.2 LA
CE input current Low Icel Vce=Vss, Vin=6.0V -0.2 0.2 pHA
Output voltage -40°C<Top<+85°C, o
temﬁerature foefﬁcient AVout/ATop Vin=4.3V,pIout=40mA +100 ppm/°C
Short circuit current Ilim Vout=0V 70 mA
Ripple rejection ratio RR f=1kHz, lout=40mA 60 dB
Thermal shutdown temperature Tsd 165 °C
Output noise Vno BW=10Hz to 100kHz 30 uVrms
1 AN
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ELMS85xXxXXA CMOS 600mA/800mA LDO voltage regulator
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mMarking
SOT-89 SOT-89-5 SOT-23 SOT-25
[ o
[
b R i ] [ []
j abcd abcd
(] [
c d c d
— — — U U JTT
a, b : Represents Output voltage range , Package type and CE type.
Symbol Output V?\l;? ge range Package CE Type
00 1.2~3.0 SOT-89 No CE
01 3.1~4.0 SOT-89 No CE
02 1.2~3.0 SOT-89-5 CE=High
03 3.1~4.0 SOT-89-5 CE=High
54 1.2~3.0 SOT-23 No CE
55 3.1~4.0 SOT-23 No CE
5Y 1.2~3.0 SOT-25 CE=High
57 3.1~4.0 SOT-25 CE=High
¢ : Represents Output voltage.
Symbol Output voltage(V) Symbol Output voltage(V)
1 3.1 F 1.6
2 3.2 G 1.7
3 3.3 H 1.8
4 3.4 J 1.9
5 3.5 K 2.0
6 3.6 L 2.1
7 3.7 M 2.2
8 3.8 N 2.3
9 3.9 P 2.4
0 4.0 Q 2.5
A R 2.6
B 1.2 S 2.7
C 1.3 T 2.8
D 1.4 U 2.9
E 1.5 \% 3.0
d : Represents the assembly lot number
1~0, A~Z repeated (I,0,X excepted)
1 AN
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ELMS85xXxXXA CMOS 600mA/800mA LDO voltage regulator
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SONS8-3x3
ELMS&5
a, b : Output voltage. e.g. : 33(Vout=3.3V)
ab3GA c to e : Assembly lot No. 000 to 999
cde
([
SOT-223
TAB
a, b : Output voltage. e.g. : 33(Vout=3.3V)
ELM85abl ¢ : Product version
cdef d to f: Assembly lot No.
AtoZ (1, O, X excepted) and 0 to 9

THT
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ELMS85xXXXA CMOS 600mA/800mA LDO voltage regulator
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mTypical characteristics

* 3.0V Vout unit (ELM8530xxA)

Vout-Vin Vout-Vin
Top=25°C 3.02 Top=25°C
' \
3 ‘ lout=1mA
Iout‘ZImA 3.01 out=1m.
| 3
28 // Tout=100mA:
2.99 | |
S 26 ! > ——
< - /#\ < 208 /Tout=300mA
2 Tout=100mA———| S |
> 24 ///// > 297
//L 2.96
22
// / T Tout=300mA 2.95
2 | | 2.94
1 2 3 4 5 6 3 35 4 45 5 55 6
Vin(V) Vin(V)
Vout-Tout Vdiff-Iout
35 Top=25°C Top=25°C
’ [T
Vin=6.0V 500
3 \ /
I 4
™~
25 Vin=3.3VI\ 400 //
— /
> I E 300 /
ERY [Vin=5.0V = //
> /1 > 200
| //v | 6\\‘//11174.0\/ P
mn=s.
100 //
0.5 Y
7
0 l/ 0
0 200 400 600 800 1000 1200 0 100 200 300 400 500 600 700 800
Iout(mA) Iout(mA)
Vceh-Vin Vcel-Vin
12 Top=25°C 0.9 Top=25°C
1.1 1
L~ 0.8
1 / /
// 0.7
% 0.8 // 2 0.6 /
—
S 00 |/ - /
é) . / g 0.5 /
06 0.4 /
0.5 ' /
0.4 0.3
0.3 0.2
2 3 4 5 6 2 3 4 5 6
Vin(V) Vin(V)
=i AN
L]
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ELMS85xXXXA CMOS 600mA/800mA LDO voltage regulator
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Input Transient Response
Tout=100mA, tr=tf=5.0uS, Co=4.7uF

[ Input Voltage

A

| Output Voltage

0 20 40 60 80 100 120 140 160 180
Time(uS)

Ripple Rejection
Vin=4.0V, lout=40mA, Co=4.7uF

™N

10' 107 10° 10* 10°
Frequency(Hz)
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ELMS85xXXXA CMOS 600mA/800mA LDO voltage regulator
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* 3.3V Vout unit (ELM8533xxA)

Vout-Vin Vout-Vin
34 Top=25°C 33 Top=25°C
‘ ‘ L Tout=1mA.
foutZImA/// 3.31
3.2 /// b
/ 33 .
TIout=100mA
[« } / < 3.29 e | ‘
Z > ~Tout=300mA
S o3 =
S I Ioutzl()iOmA S 328
2.6 /// Tout=300mA__| 3.27
2.4 ///// 326
3.25
1 2 3 4 5 6 3 3.5 4 4.5 5 5.5 6
Vin(V) Vin(V)
Vout-Tout Vdiff-Iout
4 Top=25°C Top=25°C
35 Vin:S.OV7 600 )
/
T~ /
3 Vin‘=3.‘6V > 500 /
—_ e
2 Vin=3.8V S 400 L/
s, Vin=6.0V g
& =
: | = w b
> s Vin=4.3V = LA
200 /'/
1 /
100 //
0.5 P
0 ‘/ 0 d
0 200 400 600 800 1000 1200 0 100 200 300 400 500 600 700 800
Iout(mA) Iout(mA)
Vceh-Vin Vcel-Vin
12 Top=25°C 0.9 Top=25°C
_~
11 ] 0.8
1
09 // 0.7 /1/
~~ / —~
% 0.8 // E, 0.6 /
—
o / 0
g 0.7 / (5) 0.5
0.6
0.4
0s /
0.4 0.3
0.3 0.2
2 3 4 5 6 2 3 4 5 6
Vin(V) Vin(V)
o1 AN
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ELMS85xXXXA CMOS 600mA/800mA LDO voltage regulator
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ELMS85xXXXA CMOS 600mA/800mA LDO voltage regulator

5.0V Vout unit (ELM85501HA)

Vout-Vin
507 Top=25°C
5.06 e
5.05 *Iout=1mA,, ,/ =
5.04 H—F
503 |
S ,' 'r\l'\lout=100mA
= 5.02
: -
5.01
> s Tout=300mA-
4.99 | |
498 ,' ,’
497 L1
5.5 6
Vin(V)
Vdiff-Iout
Top=25°C
600
500 /
/
—~ //
< 400 /
E /
= 7
£ 300 2t
> 7
200
,/
100 //
e
0

0

100 200 300 400 500 600 700 800
Tout(mA)

Vout-Vin
‘Top:25°C
Tout=1mA
5 [
v/
1)
— Tout=100mA—
3 an
=
S 45 Tout=300mA———|
> /// ou m
//
//
//
/74
4 5 6
Vin(V)
Vout-lout
55 T01‘3=25°C
5 _ R\/in=6.0V,
T —
45 Vin=s3V] \323
4
4
— 35 Vin=5.5V
\>/ 3
3 25 /
S )4
1.5 ,//
1
0.5
0
0 200 400 600 800 1000 1200 1400
Iout(mA)
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ELMS85xXXXA CMOS 600mA/800mA LDO voltage regulator

Load Transient Response
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Input Transient Response
Iout=100mA, tr=tf=5.0uS, Co=4.7uF
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