4uA supply current low drop linear Regulator

GS7118

Features

Low Quiescent Current

~4uA (Typ.)

3.8V to 24V Operation

+2% Initial Voltage Accuracy

Available in 1.5V, 1.8V, 2.5V, 2.8V, 3.0V,
3.3V, 4.0V, 4.4V,5.0V, 12V and 13V
Internal Over Temperature Protection
SOT-23-3,MSOT-23,S0T-23-5,SOT-353,
TSOT-23-5,SOT-89-3,SOT-223,TO-252,
PSOP-8 and TDFN4-1x1.2 package
Green Product (RoHS, Lead-Free,
Halogen-Free Compliant)

Applications

Portable/battery powered equipments
Electronic sensors

Microcontroller power

Real time clock backup power

Typical Application

General Description

The GS7118 is a three terminal voltage regulator
works in a wide operation range from 3.8V to 24V
with a ~ 4uA (typical case) quiescent current.
GS7118 includes essential features for the
applications of portable devices with high voltage
batteries, especially for supplying the always-on,
keep-alive power circuitries.

V|N T‘b |N
C|N=1|JF

OUT? Vo
GS7118

Figure.1 Typical Application of GS7118
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4uA supply current low drop linear Regulator GS7118

Function Block Diagram
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Figure.2 Function Block Diagram

Green Solution Technology Co.,LTD.
Rev.:1.22 2 Nov-14



4uA supply current low drop linear Regulator GS7118

Pin Configuration
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4uA supply current low drop linear Regulator GS7118
Pin Descriptions
N /0
SOT-23-3/[ SOT-23-5/ + . SOT-89-3*/ SOT-223/[TDFN4-| Name | .~ | Description
MSOT-23/ | TSOT.23.5 |SOT-23-3'|SOT-353[SOT-3534{ SOT-89-3| " 11 o3« | PSOP-8 |15 555 | 1x1 2 yp
1 1 3 1 4 2 3 8 3 4 VIN | Input pin
2 5 2 3 5 3 1 1 2 3 |vouT| O | outputpin
3 2 1 2 2 1 2 4,9 1 1 GND (@) Ground pin
3.4 4.5 1-3 2+3.5~7 2 NC
Ordering Information
GS7118PP-XXX- R
1. Package ]_ —l-—b 3. Shipping
2. Output Voltage
No ltem Contents
ST:SOT-23-3
S1:S0T-23-3*
S2:50T-23-3"
SR:MSOT-23
T5:TSOT-23-5
S5:50T-23-5
1 Package C5:S0T-353
C7:SOT-353*
S9:S0T-89-3
S3:50T-89-3*
SP:PSOP-8
T3:S0T-223
0O5:TO-252
TD:TDFN4-1x1.2
> Outout Voltage 1P5:1.5V, 1P8:1.8V, 2P5: 2.5V,2P8:2.8V, 3P0:3.0V, 3P3: 3.3V, 4P0: 4.0V, 4P4.
P 9€ l4.4v, 5P0: 5.0V, 012:12V, 013:13V
3 Shipping R: Tape & Reel

Example: GS7118 SOT-23-3 2,5V Tape & Reel ordering information is “GS7118ST-2P5-R”
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4uA supply current low drop linear Regulator GS7118
Absolute Maximum Rating (Note 1)
Parameter Symbol Limits Units

VIN to GND Vin -0.3 < V<24 Y,
Package Power Dissipation at T, =25°C Pp_sot-23-3 400 mw
Package Power Dissipation at T, =<25°C Pp msot-23 380 mw
Package Power Dissipation at T, =25°C Pb_tsot-23-5 400 mw
Package Power Dissipation at T, <25°C Po_sot-235 400 mw
Package Power Dissipation at T, =<25°C Pb sot-353 300 mw
Package Power Dissipation at T, =25°C Po sot-89-3 571 mw
Package Power Dissipation at T, =<25°C Po_psor-s 1333 mw
Package Power Dissipation at T, =25°C Pb_sot-223 741 mw
Package Power Dissipation at T, <25°C Pb_to-252 1471 mw
Package Power Dissipation at T, <25°C Pb_torns-1x1.2 360 mw
Storage Temperature Tste -65 ~ 150 °C
Lead Temperature (Soldering) 10S TLeap 260 °C
ESD (Human Body Mode) (Note 2) VEsp_fBM 2K V
ESD (Machine Mode) (Note 2) VEsp. mu 200 \%

Thermal Information (Note 3)

Parameter Symbol Limits Units

Thermal Resistance Junction to Ambient 0;a soT233 250 °C/W
Thermal Resistance Junction to Ambient 0;a msoT-23 263 °C/W
Thermal Resistance Junction to Ambient B3a TsoT-235 250 °C/W
Thermal Resistance Junction to Ambient 0,a soT-235 250 °C/W
Thermal Resistance Junction to Ambient 0,a_sor-a53 333 °C/wW
Thermal Resistance Junction to Ambient 8,a_soT-89-3 182 °C/W
Thermal Resistance Junction to Ambient 0;a_psor-s 75 °C/W
Thermal Resistance Junction to Ambient 07a_soT-223 135 °C/W
Thermal Resistance Junction to Ambient 0;a_T0-252 68 °C/W
Thermal Resistance Junction to Ambient 07a_TDFN4-1x1.2 278 °C/W
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4uA supply current low drop linear Regulator GS7118
Recommend Operating Condition (Note 4)
Parameter Symbol Limits Units
VIN to GND Vin 3.8t024 Y,
Junction Temperature T, -40~ 125 °C
Operating Temperature Range Ta -40 ~ 85 °C

Electrical Characteristics

(Cn=1pF, Cour=1pF, Vin=MAX{Vomom+1V, 4.3V}, Ta = 25°C, lour=1mA, unless otherwise specified)

Parameter Symbol Test Conditions Min. Typ. | Max. | Units

10=20mA, VO(NOM):3-3V 3.8 24

Input Voltage Vin V
1o0=50mA, VO(NOM):3-3V 4.3 24
Vin=MAX{Vonom*+1V, 4.3V} 2.9 3.9 7.0

Quiescent Current lo MA
Vin=24V 2.9 4.0 7.0

Output Voltage accuracy Vo -2 2 %

Dropout Voltage (Note 5) Vbrop 16=50mA, Vonom=5.0V 0.46 | 0.56 | 0.70 V

Load Regulation AVour | ImA<Io<50mA 0.15 |%/mA

Line Regulation AVour | VineMAX{Vonowm+1V, 4.3V} to 24V 0.3 %/V

Power supply rejection PSRR VrippLe=0.1V, 10=20mA, f=120Hz 50 dB

. BW from 200Hz to 100kHz,

Output noise voltage eN l,=10mA 170 MVRrms

Thermal shutdown OTP 170 °C

Return temperature OTH 140 °C

Maximum output current lomax Vin=5YV, Vour <0.2V 120 160 200 mA

Note 1. Stresses listed as the above “Absolute Maximum Ratings” may cause permanent damage to the

device. These are for stress ratings. Functional operation of the device at these or any other

conditions beyond those indicated in the operational sections of the specifications is not implied.

Exposure to absolute maximum rating conditions for extended periods may remain possibility to

affect device reliability.

Note 2. Devices are ESD sensitive. Handling precaution recommended.

Note 3. 6,4 is measured in the natural convection at Ty=25°C on a high effective thermal conductivity
test board (4 Layers, 2S2P) of JEDEC 51-7 thermal measurement standard.
Note 4. The device is not guaranteed to function outside its operating conditions.

Note 5. The dropout voltage is defined as V\y - Vour, Which is measured when Voyris 98%*Vour.
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4uA supply current low drop linear Regulator

GS7118

Typical Characteristics

(Vin=MAX{Vonom*t1V, 4.3V}, lour=1mA, Cn=1uF, Cour=1uF, TAa=25°C unless otherwise specified)
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4uA supply current low drop linear Regulator

GS7118

Dropout Voltage vs. Output Current
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4uA supply current low drop linear Regulator GS7118
PSRR vs. Frequency PSRR vs. Frequency
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4uA supply current low drop linear Regulator

GS7118

Load Transient Response
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4uA supply current low drop linear Regulator

GS7118

Power On from VIN
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4uA supply current low drop linear Regulator

GS7118

Application Information
Thermal Considerations
Although internal thermal limiting function is
integrated in GS7118, continuously keeping the
junction near the thermal shutdown temperature
may possibly affect device reliability. For
continuous operation, it is highly recommended to
keep the junction temperature below the
maximum operation junction temperature 125°C
for maximum reliability. The power dissipation
definition in device is:

Po = (Vin - Vour) X lout + Vin X g

The maximum power dissipation depends on the
thermal resistance of IC package, PCB layout, the
rate of surroundings airflow and temperature
difference between junction to ambient. The
maximum power dissipation can be calculated by
following formula:

Pomax) = ( Timax) - Ta) /654

Where Tymax) is the maximum operation junction
125°C, T, is the

temperature and the 8;, is the junction to ambient

temperature ambient
thermal resistance.

For recommended  operating  conditions
specification of GS7118, where Tymax) is the
maximum junction temperature of the die (125°C)
and T, is the maximum ambient temperature. The
junction to ambient thermal resistance (8;5 is
layout dependent) for “SOT-23-3 package is
250°C/W ,MSOT:23 package is 263°C/W and
SOT-323 package is 333°C/W on standard
JEDEC 51-3 thermal test board. The maximum
power dissipation-at T, = 25°C can be calculated
by following formula:

Pomax) = (125°C - 25°C)/250 = 400mW
(SOT-23-3)

Pomax) = (125°C - 25°C)/263 = 380mW

(MSOT-23)

Poauax) = (125°C - 25°C)/333 = 300mW
(SOT-353)

Poauax) = (125°C - 25°C)/250 = 400mW
(TSOT-23-5)

Poauax) = (125°C - 25°C)/250 = 400mW
(SOT-23-5)

Poouax) = (125°C - 25°C)/182 = 571mW
(SOT-89-3)

Ppauax) = (125°C - 25°C)/75 = 1333mW
(PSOP-8)

Ppmax) = (125°C - 25°C)/135 = 741mW
(SOT-223)

Ppvax) = (125°C - 25°C)/68 = 1471mW
(TO-252)

Ppmax = (125°C - 25°C)/278 = 360mW
(TDFN4-1x1.2)

The maximum power dissipation depends on
operating ambient temperature or fixed T;wax)
GS7118
packages, the Figure 4. of derating curves allows

and thermal resistance 0;5. For

the designer to see the effect of rising ambient
temperature on the maximum power allowed.
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4uA supply current low drop linear Regulator

GS7118

Package Dimensions, SOT-23

El

Note:
1.Min.: Minimum dimension specified.

2.Max.: Maximum dimension specified.
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DETAIL A

Dimensions in
Symbol Millimeters
Min. Max.
A 0.90 1.45
Al 0.00 0.15
A3 0.90 1.30
b 0.30 0.50
C 0.08 0.25
e 0.95 REF.
el 1.90 REF.
D 2.90 REF.
E 2.80 REF.
El 1.60 REF.
L 0.30 0.60
] 0’ g’

3.REF.: Reference. Normal/Regular dimension specified for reference.
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4uA supply current low drop linear Regulator

GS7118

Package Dimensions, MSOT-23

chr o
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Note:
1.Min.: Minimum dimension specified.

2.Max.: Maximum dimension specified.
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DETAIL A

Dimensions in
Symbol Millimeters
Min. Max.
A 0.90 1.15
Al 0.00 0.10
A2 0.90 1.05
b 0.30 0.50
C 0.08 0.15
e 0.95 REF.
el 1.90 REF.
D 2.90 REF.
E 2.40 REF.
El 1.30 REF.
L 0.30 0.50
] 0’ g’

3.REF.: Reference. Normal/Regular dimension specified for reference.
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4uA supply current low drop linear Regulator

GS7118

Package Dimensions, SOT-353(SC-75)

DETAIL A

He o
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DETAIL A
Dimensions in
Symbol Millimeters
Min. Max.
A 0.85 1.10
Al 0.00 0.10
A3 0.80 1.00
b 0.15 0.35
c 0.08 0.15
e 0.65 REF.
el 1.30 REF.
D 2.00 2.20
E 2.15 2.45
E1l 1.15 1.35
L 0.26 0.46
] 0’ g’

Note:
1.Min.: Minimum dimension specified.
2.Max.: Maximum dimension specified.

3.REF.: Reference. Normal/Regular dimension specified for reference.
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4uA supply current low drop linear Regulator GS7118

Package Dimensions, SOT-23-5

DETAIL A

He o
Tt

1
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e
el ¢
[ | / |
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Al . L .
DETAIL A
Dimensions in
Symbol Millimeters
Min. Max.
A 0.90 1.45
Al 0.00 0.15
A3 0.90 1.30
b 0.30 0.50
c 0.08 0.25
e 0.95 REF.
el 1.90 REF.
D 2.90 REF.
E 2.80 REF.
El 1.60 REF.
L 0.30 0.60
9 Oo 80

Note*
1.Min.: Minimum dimension specified.
2.Max.: Maximum dimension specified.

3.REF.: Reference. Normal/Regular dimension specified for reference.
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4uA supply current low drop linear Regulator

GS7118

Package Dimensions, TSOT-23-5

DETAIL A
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DETAIL A
Dimensions in
Symbol Millimeters
Min. Max.
A 0.70 0.90
Al 0.00 0.10
A3 0.70 0.80
b 0.35 0.50
c 0.08 0.20
e 0.95 REF.
el 1.90 REF.
D 2.80 3.02
E 2.60 2.95
El 1.50 1.70
L 0.30 0.60
] 0’ 8’

Note*
1.Min.: Minimum dimension specified.
2.Max.: Maximum dimension specified.

3.REF.: Reference. Normal/Regular dimension specified for reference.
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4uA supply current low drop linear Regulator GS7118

Package Dimensions, SOT-89-3
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Dimensions in
Symbol Millimeters
Min. Max.
A 1.40 1.60
b 0.40 0.58
bl 0.32 0.52
C 0.35 0.44
e 1.50 REF.
el 3.00 REF.
D 440 [ 460
D1 1.60 REF.
E 2.29 2.60
H 3.94 4.25
L 0.80 1.20

Note~
1.Min.: Minimum- dimension'specified.
2.Max.: Maximum dimension specified.

3.REF.: Reference. Normal/Regular dimension specified for reference.
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4uA supply current low drop linear Regulator GS7118

Package Dimensions, PSOP-8(B)

C
ﬁ
EH }
(13BN
/
\ l
\ =)
DETAIL A
D
(- D
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A1t L
DETAIL A
Dimensions in
Symbol Millimeters
Min. Max.
A 1.30 1.80
Al - 0.15
A3 1.25 -
b 0.31 0.51
C 0.17 0.25
e 1.27 REF.
D 4.70 5.10
E 3.80 4.00
D1 3.1 REF.
E1l 2.3 REF.
H 5.80 6.20
L 0.40 1.27
] 0’ g’

Note
1. Min.: Minimum dimension specified.
2. Max.: Maximum dimension specified.

3. REF.: Reference. Normal/Regular dimension specified for reference.
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4uA supply current low drop linear Regulator GS7118

Package Dimensions, SOT-223
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D DETAIL A
Dimensions in
Symbol Millimeters
Min. Max.
A - 1.80
Al 0.02 0.10
A2 1.60 REF.
b 0.60 0.81
bl 2.90 3.10
D 6.30 6.70
C 0.25 0.35
E 6.75 7.30
E1l 3.30 3.70
e 2.30 REF.
el 4.60 REF.
L 1.75 REF.
0 0’ g’

Note
1. Min.: Minimum- dimension specified.
2. Max.: Maximum dimension specified.

3. REF.: Reference. Normal/Regular dimension specified for reference.
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4uA supply current low drop linear Regulator

GS7118

Package Dimensions, TO-252
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Dimensions in
Symbol Millimeters
Min. Max.
A 2.19 2.43
Al 0.89 1.50
b 0.50 0.90
b2 5.20 5.50
c 0.35 0.65
cl 0.35 0.65
D 5.40 6.20
E 6.35 6.80
D1 4.57 -
El 3.80 -
e 2.28 REFR
el 3.96 5.18
H 8.90 10.40
L 0.50 -
L1 0.60 1.20
L2 1.35 2.03
Note
1. Min.: Minimum- dimension specified.
2. Max.: Maximum dimension specified.
3. REF.: Reference. Normal/Regular dimension specified for reference
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Package Dimensions, TDFN4-1x1.2
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Side View
Dimensions in
Symbol Millimeters
Min. Max.
A 0.70 0.80
Al 0.00 0.05
A3 0.195 0.205
D 0.95 1.05
E 1.15 1.25
b 0.20 0.30
e 0.50 REF.
L 035 | 045

Note
1. Min.: Minimum- dimension specified.

2. Max.: Maximum dimension specified.

3. REF.: Reference. Normal/Regular dimension specified for reference.
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DISCLAIMERS
Please read the notice stated in this preamble carefully before Admission e accessing any contents of the
document attached. Admission of GStek’s statement therein is presumed once the document is released to

the receiver.

Notice:

Firstly, GREEN SOLUTION CO., LTD. (GStek) reserves the right to make corrections, modifications, enhancements, improvements, and
other changes to its information herein without notice.. And the aforesaid information does not form any part or parts of any quotation or
contract between GStek and the information receiver.

Further, no responsibility is assumed for the usage of the aforesaid information. GStek makes no representation that the interconnect
of its circuits as described herein will not/infringe on exiting or future patent rights and other intellectual property rights, nor do the
descriptions contained herein express or imply that any licenses under any GStek patent right, copyright, mask work right, or other GStek
intellectual property right relating to any combination, machine, or process in which GStek products or services are used.

Besides, the product in this document is not designed for use in life support appliances, devices, or systems where malfunction of this
product can reasonably be expected to result in personal injury. GStek customers’ using or selling this product for use in such applications
shall do so at their own risk and agree to fully indemnify GStek for any damage resulting from such improper use or sale.

At last, the information furnished in this document is the property of GStek and shall be treated as highly confidentiality; any kind of
distribution, disclosure, copying, transformation or use of whole or parts of this document without duly authorization from GStek by prior
written consent is strictly prohibited. The receiver shall fully compensate GStek without any reservation for any losses thereof due to its
violation of GStek’s confidential request. The receiver is deemed to agree on GStek’s confidential request therein suppose that said receiver
receives this document without making any expressly opposition. In the condition that aforesaid opposition is made, the receiver shall
return this document to GStek immediately without any delay.
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