ELM98xxxxC CMOS Voltage regulator

mGeneral description
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ELM98xxxxC is CMOS voltage regulator, which mainly consists of reference voltage source, error amplifier,

short-protected control transistor, thermal protection circuit, output voltage setting resistors. The standard output
voltages are 1.8V, 3.3V, 5.0V, 12V; these output voltages are fixed internally with high accuracy. ELM9S series
can also be made as semi-custom IC within the range of 1.2V to 15.0V by 0.1V step.

mFeatures

* Output voltage range

¢ Input voltage range

* Low current consumption

* Input stability

* Load stability

» Accuracy of output voltage

* Output voltage temperature coeffici
* Short current limiter

* Thermal shutdown protection
» Package

mMaximum absolute ratings

: 1.2V to 15.0V (by 0.1V)
:2.2Vto 18.0V
: Typ.4.00A(ELM98033xC)
: Typ.0.05%/V(Iout=50mA)
: Typ.SmV(ImA<Ilout<50mA)
1 +2.0%
ent : +100ppm/°C
: Typ.30mA(Vout=0V)
: Typ. 160°C
: SOT-89, SOT-25, SOT-23

mApplication
* Battery operated devices
* Digital cameras
* Video recorders
» Reference voltage source

Parameter Symbol Limit Unit
Input voltage Vin 20 \Y
Output voltage Vout Vss-0.3 to Vin+0.3 \Y
Output current Tout 200 D mA

500 *2) 2502
Power dissipation SOT-89 1000 3 SOT-23 500 )
(Ta=25°C) SOT-25 250
] 600 )

Operationg temperature Top -40 to +85 °C
Storage temperature Tstg -55to +125 °C

* 1. Output current must not exceed power dissipation specified in maximum absolute ratings.

* 2. No mounted, IC alone.

* 3. When mounted on glass epoxy 2-layers PCB (EIJ/JEDEC standard size: 76.2 mmx114.3 mmx1.6 mm), Cu thickness 35 pm,

copper foil area ratio 20% on the front side, back side 100% .

mSelection guide
ELMI98xxxxC-x

Symbol
e.g.:
a,b,c Output voltage 018: Vout=1.8V, 033: Vout=3.3V
050: Vout=5.0V, 120: Vout=12.0V ELMO98 x x x x C-Xx
A: SOT-89 (ELM98xxxAC) D D D
d Package B: SOT-23 (ELM98xxxBC) abcde f
1B: SOT-25 (ELM98xxx1BC)
e Product version C
f Taping direction S, N: Refer to PKG file
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mPin configuration

SOT-89(TOP VIEW) SOT-25(TOP VIEW)

‘ ‘ Pin No. | Pin name I?I III Pin No. | Pin name
ELMO8xxxAC ELM98xxx1BC
I VSS . ! VIN
o 2 VIN i \I;SCS
3 VOUT 1 2 3
IRNEE R e
5 VOUT
SOT-23(TOP VIEW)
|?| Pin No. | Pin name
ELM98xxxBC
1 VSS
et 2 VOUT
1] 2] 3 VIN
mStandard circuit mBlock diagram
: VIN O——4%} * +—O VOUT
Vin VIN vouT Vout L
o—l— ELMO8xxxxC [~ —
Protect circuit
Ci Co )
[ 7T
Vre_f|
+—(O VSS
* Regarding Ci and Co, ceramic capacitors with 1.0uF or
greater are recommended for stability operation.
mElectrical characteristics
Vout=1.8V(ELM98018xC) Top=25°C
Parameter Symbol Condition Min. | Typ. | Max. | Unit
Output voltage Vout Vin=3.8V, lout=1mA 1.764 | 1.800 | 1.836 \Y
Output current lout Vin=2.4V 20 mA
Input stability AVout/AVin |lout=20mA, 2.8V<Vin<18.0V 0.050 | 0.275 | %/V
Load stability AVout/Alout |ImA<Iout<50mA, Vin=3.8V 5 20 mV
Input/output . _
voltage differential Vdif Iout=10mA 200 380 mV
Current consumption Iss Vin=3.8V, No-load 0.4 3.0 7.0 LA
Input voltage Vin 2.2 18.0 \Y
Ripple rejection ratio RR Vin=3.8V, lout=10mA, f=100Hz 65 dB
Short circuit current Ishort Vin=3.8V, Vout=0V 30 mA
Thermal shutdown Tsd 160 °oC
temperature
Output voltage Top=-40°C to +85°C o
temperature coefficient AVouvATop Vin=3.8V, lout=1mA =100 ppm/°C
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Vout=3.3V(ELM98033xC) Top=25°C
Parameter Symbol Condition Min. | Typ. | Max. | Unit
Output voltage Vout Vin=5.3V, lout=ImA 3.234 1 3.300 | 3.366 \Y
Output current lout Vin=3.9V 55 mA
Input stability AVout/AVin |lout=50mA, 4.3V<Vin<18.0V 0.050 1 0.275 | %/V
Load stability AVout/Alout|ImA<Iout<50mA, Vin=5.3V 5 20 mV
Input/output -
Voﬁtage df’fferen il Vdif  |lout=10mA 75 | 145 | mv
Current consumption Iss Vin=5.3V, No-load 1.0 4.0 8.0 HA
Input voltage Vin 2.2 18.0 \Y
Ripple rejection ratio RR Vin=5.3V, lout=10mA, f=100Hz 65 dB
Short circuit current Ishort Vin=5.3V, Vout=0V 30 mA
Thermal shutdown temperature Tsd 160 °C
Output voltage Top=-40°C to +85°C o
temgerature goefﬁcient AVout'Top Vi1r1)=5.3V, lout=1mA +100 ppm/°C
Vout=5.0V(ELM98050xC) Top=25°C
Parameter Symbol Condition Min. | Typ. | Max. | Unit
Output voltage Vout Vin=7.0V, lout=ImA 4.900 | 5.000 | 5.100 \Y
Output current lout Vin=5.6V 70 mA
Input stability AVout/AVin |lout=50mA, 6.0V<Vin<18.0V 0.050 1 0.275 | %/V
Load stability AVout/Alout|ImA<Iout<50mA, Vin=7.0V 5 20 mV
Input/output .
Voﬁtage i ferential Vdif  [Tout=10mA 65 | 110 | mV
Current consumption Iss Vin=7.0V, No-load 1.0 4.0 9.0 HA
Input voltage Vin 2.2 18.0 \Y
Ripple rejection ratio RR Vin=7.0V, lout=10mA, f=100Hz 65 dB
Short circuit current Ishort  |Vin=7.0V, Vout=0V 30 mA
Thermal shutdown temperature Tsd 160 °C
Output voltage Top=-40°C to +85°C o
temgerature goefﬁcient AVout/ATop Virl?=7.0V, Iout=1mA £100 ppm/*C
Vout=12.0V(ELM98120xC) Top=25°C
Parameter Symbol Condition Min. | Typ. | Max. | Unit
Output voltage Vout Vin=14.0V, lout=1mA 11.760 (12.000|12.240| V
Output current lout Vin=12.6V mA
Input stability AVout/AVin |lout=50mA, 13.0V<Vin<18.0V 0.050 | 0.275 | %/V
Load stability AVout/Alout |ImA<Iout<50mA, Vin=14.0V 5 20 mV
Input/output .
Vorl)tage dIi)fferential Vdif Tout=10mA >3 95 mV
Current consumption Iss Vin=14.0V, No-load 4.5 11.0 HA
Input voltage Vin 18.0 \Y
Ripple rejection ratio RR Vin=14.0V, lout=10mA, f=100Hz 60 dB
Short circuit current Ishort Vin=14.0V, Vout=0V 30 mA
Thermal shutdown Ted 160 oC
temperature
Output voltage Top=-40°C to +85°C o
temgerature goefﬁcient AVouvATop Vi1r1)=14.0V, lout=1mA +100 ppm/°C
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ELM98xxxxC CMOS Voltage regulator

mMarking

SOT-23

[

abcd
[ ]

U

a, b : Output voltage range and Package type

SOT-89

ab

c d

ininl
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Mark | Output voltage range (V) Package Mark | Output voltage range (V) Package
3\ 1.2t04.0 SOT-89 75 10.1to 13.0 SOT-23
6Y 4.1t07.0 SOT-89 76 13.1to0 15.0 SOT-23
6Z 7.1 to 10.0 SOT-89 7G 1.2 t0 4.0 SOT-25
70 10.1to 13.0 SOT-89 7H 4.1t07.0 SOT-25
71 13.1t0 15.0 SOT-89 7] 7.1t0 10.0 SOT-25
72 1.2t04.0 SOT-23 7K 10.1to 13.0 SOT-25
73 4.1t07.0 SOT-23 7L 13.1to0 15.0 SOT-25
74 7.1t0 10.0 SOT-23

c : Output voltage
Mark Output voltage (V) Mark Output voltage (V)
1 4.1 7.1 10.1 13.1 F 2.6 5.6 8.6 11.6 | 14.6
2 1.2 4.2 7.2 102 | 13.2 G 2.7 5.7 8.7 11.7 | 14.7
3 1.3 4.3 7.3 103 | 13.3 H 2.8 5.8 8.8 11.8 | 14.8
4 1.4 4.4 7.4 104 | 134 J 2.9 5.9 8.9 11.9 | 149
5 1.5 4.5 7.5 10.5 | 13.5 K 3.0 6.0 9.0 12.0 | 15.0
6 1.6 4.6 7.6 10.6 | 13.6 L 3.1 6.1 9.1 12.1
7 1.7 4.7 7.7 10.7 | 13.7 M 3.2 6.2 9.2 12.2
8 1.8 4.8 7.8 10.8 | 13.8 N 3.3 6.3 9.3 12.3
9 1.9 4.9 7.9 10.9 | 13.9 P 3.4 6.4 9.4 12.4
0 2.0 5.0 8.0 11.0 | 14.0 Q 3.5 6.5 9.5 12.5
A 2.1 5.1 8.1 11.1 14.1 R 3.6 6.6 9.6 12.6
B 2.2 5.2 8.2 11.2 | 142 S 3.7 6.7 9.7 12.7
C 2.3 5.3 8.3 11.3 | 143 T 3.8 6.8 9.8 12.8
D 2.4 5.4 8.4 114 | 144 U 3.9 6.9 9.9 12.9
E 2.5 5.5 8.5 11.5 | 145 \Y% 4.0 7.0 10.0 | 13.0
d : Assembly lot numbe.
Symbol
0to 9 and A to Z repeated (I, O, X excepted).
1 AN
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mTypical characteristics

* Vout=1.8V(ELM98018xC)

Vout-Vin 5% Vout-To
1.84 Top=25C 1.82 .
| | | Vin=3.8V, lIout=1mA
1.82 Tout=1mA:
1.81
/ =
1.80 e S
. 180 ——
Z 178 ] e L
§ °|Ut— | § 1.79
Tout=50mA 1.78
1.74
1.72 1.77
1'700 2 4 6 8 10 12 14 16 18 1'76-40 20 0 20 40 60 80
Vin (V) Top (C)
20 Vout-Iout Top=2 5C 20 Vout-lout Vin=3.8V
1.8 \ ) 1.8
Lo \/ /(\ Lo Top=+85 °C \/ /
14 -Vin=2.8V Vin=12V— 14 P
S 12 | \ // \fm|=5 OV S 12 Top=+25."C ) // (
S o8V // 5 10 yA\
° o Top=40 C
> 08 // > 08 / P
0.6 / 0.6 i
04 04 //
02 02 v
0.0 0.0 ///
0 50 100 150 200 250 300 0 50 100 150 200
Tout (mA) Iout (mA)
Vdif-Iout ipple Rejection
25% 80 RI]plpIIIIIIIJI T TTTTm L
/ —N Vin=3.8V, Iout=10mA, Co=IyH
70
Top=+85.C = N
2000 . m N
|p \ T 60 N
—~ Top=+25 C z N
Z 1500 / S 50 |
] / >/ / 2w N
o ()
S 1000 A ~ b Al
> 4 © 30
/ / /<\ & N\ | /] /
— A0 ° 520
5 00 / A TOp—40 C Qﬁ \/
/e 10
00 20 40 60 80 100 0101 102 103 10* 103
Tout (MmA) Frequency (Hz)
™1 AN

TECHNDOLOGY



ELM98xxxxC CMOS Voltage regulator

10.0 Iss-Vin No load 8.0 ISS'TOP No load
7.0
80 60 P
Top=85C | _— ' Vm=liy/
< 60 2 50 »
’ |
= L = / _T]
e T Top=r25°C | _1— = 40 - -
2 N 2 ~ ]
— 40 7 ] =T = 10 -~ ]
/ Top:_4OOC | — / Vin=3.8V
y/ 10
0.0 0.0
0 2 4 6 8 10 12 14 16 18 <40 20 0 20 40 60 80
Vin (V) Top (C)
50 Input Transient Response 50 Input Transient Response
' Tout=1m A, Co=10yF ' Tout=20mA, Co=1.0 uF
> 40 > 40
= =
30 _Vin ” 3.0 vin
2.0 1.9 g 2.0 2.0 E
Vout 5 Vout h- =
™ [ . o o
W 18 .2 v‘ 182
1.7 1.6
0.0 05 1.0 1.5 20 25 30 35 40 0.0 0.5 1.0 1.5 2.0
Time (ms) Time (ms)
20 Load Transient Response - Load Transient Response
’ \fml=3.3\/l’ C0=1I.0uF ’ Vin=3.8V, Co=1.0puF
~ 19 ' 20
E, Vout E, Vout
- 1.8 w = 1.8
= 5
o o
> 1.7 > 1.6
1.6 1.4
FOutput Current
Output Current 50mA
[
10mA |
I —
00 05 1.0 1.5 20 25 3.0 35 40 0.0 0.5 1.0 1.5 2.0
Time (ms) Time (ms)
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ELM98xxxxC CMOS Voltage regulator

« Vout=3.3V(ELM98033xC)

Vout-Vin 5%
334 | | | Top=25C
3.32 Tout=1mA.
/ ~
330
2 38
= Iout|=1()n|1A
o
S 326
\Iout|=50n|1A
324
32
320
0 2 4 6 8 10 12 14 16 18
Vin (V)
40 VOUt-IOUI Top=2 5C
35
N\ N1/
30 ~
/ ) J
g 2.5 Vin=4.0V. / /
S 2.0 —Vin=5.0vi—-AF—\
§ Vin=12V
15 i
1.0 Vin=7.0V-
05
0.0
0 50 100 150 200 250 300
Tout (mA)
Vdif-Tout
1200
1000 - A
Top=+85 °C
~ 800 A
> Top=+25 C /
g y
w600 A
3 o
0 <
200 %/ Top=40C
0

=1 AN

0 20 40 60 80 100
Tout (mA)

Vout (V) Vout (V)

Ripple Rejection (dB)
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Vout-Top
332 T T J
Vin=5.3V, lout=1mA
331
3.30 —
] \\
329 ‘\
N
3.28
3.27
3.26
325
324
40 20 0 20 40 60 80
Top (‘C)
Vout-Tout =
40 | | Vin=5.3V
=125
35 Top=+25 ‘C
<
3.0 S /]
—+85 X )
)5 Top=+85 C/ A
2.0 o
/ Top=-40 C
1.5
1.0
0.5
0.0
0 50 100 150 200 250
Iout (mA)
- Ripple Rejection
VIN=5.3V, Iout=10mA, Co=IpH
70
N
N
60 ‘\\
N
50 !
40 \\
\\ /
30 \'\ //
20 \
10
0 T 2 3 4 5
10 10 10 10 10
Frequency (Hz)
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ELM98xxxxC CMOS Voltage regulator

10,0 Iss-Vin No load 8.0 ISS'TOP No load
1
7.0 <
8.0 Q&
Top=r85C |1 — 60 Vin=18V
L »
< 60 A < 50 vl =
3 V
= / Top=+25"C | = /] /
= 40 /' I = 3.0 Vin=5.3V.
Top=40C | —
T | /
[ T 2.0
2.0
i! 10
0.0 0.0
0 2 4 6 8 10 12 14 16 18 <40 20 0 20 40 60 80
Vin (V) Top (C)
60 Input Transient Response Input Transient Response
. I(;utZImA, IC():l .OuF Ioult:ZOmA, (50:1‘0 uF
5.0 5.0
e Vin Z Vin
= g
S 40 > 4.0
3.0 35 3.0
34 2 34 2
Vout g Vout g
P33 > ’r 33 >
03.2 3.2
0.0 0.5 1.0 1.5 2. 0.0 0.5 1.0 1.5 2.0
Time (ms) Time (ms)
35 Load Transient Response 39 Load Transient Response
’ Vin=5.3V, Co=1.0uF [ Vin=5.3v, Co=1.04F
g 34 g 3.6
< Vout - Vout
= 33 R = 3.3 fomm
= ! 5
o =}
> 32 > 30
3.1 2.7
—Output Current:
Output Current 50mA
10mA |
ImA 10mA
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 L5 2.0
Time (ms) Time (ms)
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. Vout=5.0V(ELM98050xC)

Vout-Vin 5% Vout-To
504 Top=25€C 504 b
| | | Vin=7.0V, lout=1mA
5.02 Tout=1mA 5.02
" o
5.00 e
— — 500
2 498 | 2 o T
g, ™ Tout=10mA 3 498 4
™ lout=somA 496
494 ou
49 494
4.90 492
0 2 4 6 8 10 12 14 16 18 40 20 0 20 40 60 80
Vin (V) Top (‘C)
Vout-Iout 959 Vout-Iout _
6.0 Tolp 25C 6.0 Vin=7.0V
Vin=7.0V
50 >\ }/< 5.0 A )
— 40vin=5.5V N/ Vin=15V— .40 Top=+85-C / /
3 3 1) s
=+
5 30 5 30 / op
: : T
> > Top=-40 C
2.0 2.0
1.0 1.0 /
0.0 0.0
0 50 100 150 200 250 300 0 50 100 150 200 250 300
Iout (mA) Iout (mA)
Vdif-Iout ipple Rejection
lm 80 RfplpIIIIIII‘]I T TTTTm LU
Vin=7.0V, Iout=10mA, Co=IuF
/ )
800 Top=—+85-° as)]
op=185-C / g « !
> / g ™
> Top=+25"C .2 50
g 600 4 5 \
: 2 40 'm
o= Q
S 400 - & h /
[}
P :
=20
200 V/ TOp:-40 'OC— Q{‘
g 10
0 0 1 2 3 4 5
0 20 40 60 80 100 10 10 10 10 10
ITout (mA) Frequency (Hz)
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Iss-Vin No load Iss-Top

100 80 No load
-
7.0 =
7
80 Top=+85°C /
op= /// 6.0 Vm:l&,
:C\ 6.0 l/// ] 2 30 / /
2 Top=t25C | __{— 2 40 // 1
Z 2 " Vin=7.0v
= 40 A - ~ 30 /,/
Top=40C | | _—]
_—/
/‘,/’_ 2.0
2.0
1.0
0.0 0.0
0 2 4 6 8 10 12 14 16 18 <40 20 0 20 40 60 80
Vin (V) Top (C)
20 Input Transient Response %0 Input Transient Response
' lout=1mA, Co=1.0F ' Tout=20mA, Co=1.0 uF
8 7.0 g 7.0
= Vin = Vin
':; 6.0 S 6.0
5.0 5.2 5.0
50 2 50 2
= 3
Vout o o
- 50 > ~vout ib 50 >
4.9 4.9
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
Time (ms) Time (ms)
5 Load Transient Response s Load Transient Response
’ Vin=7.0V, Co=1.0uF [ Vin=7.0v, Co=1.04F
S 5.1 ' S 52
< Vout - Vout
= 50 A‘; = 50—
= =
o =}
> 49 > 48
4.8 4.6
—Output Current:
Output Current 50mA
10mA |
ImA 10mA
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 L5 2.0
Time (ms) Time (ms)
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* Vout=12.0V(ELM98120xC)

Vout-Vin 5"
12.10 Top25C
12.05 Tout=1mA
|
1200 ===
2
5 1195
o
>
11.90
™~ tout=10mA
11.85 i i
IoutIZSOmIA
11.80
100 11 12 13 14 15 16 17 18
Vin (V)
Vout-Iout 759
14.0 | Top=25C
Vin=18V
12,0 = \\>/7
10.0 Vin—125V g
E/ 2.0 Vin=13V
= Vin=14V
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2 60
40 /
2.0
0.0
0 50 100 150 200 250 300
Iout (mA)
Vdif-Iout
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800
T|0p=+85 C/
E 600 Top=+25 °C \
= >
=
> 400 / 7 7
0 > /4/(
% Top=-40 °C
. |

=1 AN
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Ripple Rejection (dB)
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Vout-Top
12.04 T T T
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ELM98xxxxC CMOS Voltage regulator

Iss-Vin

Iss-Top

10.0 No load 8.0 No load
7.0 »
80 — 60 A
Top=+85C : g~
< 60 ,/ A 2 50 ///
e /| LA Top=+25°C 2 40 A 14y
% /| 2 >
= 40 v 2 Da R
// 1 Top=40C
2.0
20 Pt
1.0
0.0 0.0
0 2 4 6 8 10 12 14 16 18 <40 20 0 20 40 60 80
Vin (V) Top (C)
150 Input Transient Response 150 Input Transient Response
. lout=ImA, Co=1.0 uF ' Tout=20mA, Co=1.0 uF
g\ 14.0 ’; 14.0
g Vin g Vin
S 13.0 S 13.0
12.0 12.2 12.0 12.2
1212 12.1
3
Vout o
\n v 12,0 > you! *. r 12.0
11.9 11.9
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0
Time (ms) Time (ms)
122 Load Transient Response 124 Load Transient Response
| Vin=14V, Co=1.04F | Vin=14V, Co=1.04F
S 12.1 S 122+—
| Vout (7 Vout
= 20— P,_, N =120 i
= =
=} o
> 119 > 11.8
11.8 11.6
—Output CurrePt
Output Current 50mA
10mA |
ImA IOIinA
0.0 0.5 1.0 1.5 2.0 00 05 1.0 1.5 20 25 3.0 35 40
Time (ms) Time (ms)
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