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300 mA very low quiescent current linear regulator IC with the
automatic green mode

Datasheet - production data

*

Flip-chip 4

*

DFN 1.2x1.3-6L

Features

e Input voltage from 1.4t0 5.5V

e Ultra low dropout voltage (300 mV typ. at 300
mA load)

e Automatic green mode

e Very low quiescent current (55 pA typ. at 300
mA load in normal mode, 1 pA in green mode
and 0.1 pA typ. in off mode)

e Output voltage tolerance: £ 1.0% at 25 °C
e 300 mA guaranteed output current

e Wide range of output voltages available on
request: adjustable from 0.8 V, fixed up to 4.0
V in 100 mV step

e Logic-controlled electronic shutdown
¢ Internal soft-start
e Compatible with ceramic capacitor Coyt=1 pF

e Internal current foldback and thermal
protections

e Available in DFN6 1.2x1.3 mm and Flip-chip 4
bumps 0.69x0.69 mm. 0.4 pitch

e Operating temperature range: -40 °C to 125 °C
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Applications

e Mobile phones
e Personal digital assistants (PDAS)
¢ Digital still cameras (DSC)

e Cordless phones and similar battery-powered
systems

e Portable media players

Description

The LD39130S is a high accuracy voltage
regulator that provides 300 mA maximum current
from an input voltage ranging from 1.4 Vto 5.5V,
with a typical dropout voltage of 300 mV.

It is available in DFN6 1.2x1.3 mm package and
in ultra small CSP 4 bumps package, allowing the
maximum space saving.

The device is stabilized with a ceramic capacitor
on the output. The ultra low drop voltage, low
quiescent current and low noise features make it
suitable for low power battery-operated
applications. It integrates an internal logic
circuitry, which allows the regulator to be in ultra
low consumption mode (green mode), when the
output current required is very low. The normal
working mode, with fast transient response, is
restored when the load current increases.

The enable logic control function puts the
LD39130S in shutdown mode allowing a total
current consumption lower than 0.1 pA. The
current foldback and thermal protection are
provided.
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Diagram
1 Diagram
Figure 1. Block diagram (adjustable version)
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Figure 2. Block diagram (fixed version)
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Pin configuration

2

Pin configuration

Figure 3. Pin connection (top view)

=== == 7 N\ 7\
1) (& ] (A21 (B2
\N_/ \_V
2D (]
(/,0‘:1\) /51\
e e | B11
3D (Ca] NS
[ )
DFNG6 Flip chip 4
AM13810V1
Table 1. Pin description
Pin n°
Symbol Function
DFN6 Flip chip

1 GM Auto green mode selection: low = active, high = disabled
2 B2 GND Common ground
3 Bl EN Enable pin logic input: low = shutdown, high = active
4 Al IN Input voltage
5 ADJNCY | Adjust pin
6 A2 ouT Output voltage

1. Not connected in the fixed output voltage version.

DoclD025199 Rev 1
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3 Typical characteristics
Figure 4. Typical application circuits
Yo vi Vo o Yo vi Vo o
o en LD39130S R, 7 en LD39130S
e T —6M  gnp  ADJ T Cou e T —G6M &b T Cou
R,
Adjustable version Fixed version
AM13811V1

Note: GM and ADJ pins are available on the DFN6 package only.
8/31 DocID025199 Rev 1 Lys
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4 Maximum ratings

Table 2. Absolute maximum ratings

Symbol Parameter Value Unit
VN DC input voltage -03to7 \Y
Vout DC output voltage -0.3toV,+0.3 \
VEN Enable input voltage -0.3toV,+0.3 \Y
Vgm Auto green mode input voltage -03toV,+0.3 \Y,
Vap3J Adjust pin voltage -0.3to 2 \Y,
louT Output current Internally limited mA
Pp Power dissipation Internally limited mwW
Tstg Storage temperature range - 65to 150 °C
Top Operating junction temperature range -40to 125 °C
Note: Absolute maximum ratings are those values beyond which damage to the device may occur.

Functional operation under these conditions is not implied. All values are referred to GND.

Table 3. Thermal data

Value
Symbol Parameter Unit
DFN6 Flip chip 4
Rinia Thermal resistance junction-ambient 237 °C/W
Rihic Thermal resistance junction-case 104 °CIW
Table 4. ESD performance
Symbol Parameter Test conditions Value Unit
HBM 2 kv
ESD ESD protection voltage
CDM 200 \

GI DoclD025199 Rev 1 9/31




Maximum ratings LD39130S

TJ =25 OC, V|N = VOUT(NOM) +1 V, C|N = COUT =1 lJ.F, IOUT =1 mA, VEN = V|N’ unless
otherwise specified.

Table 5. LD39130S/LD39130SJ electrical characteristics (fixed versions)

Symbol Parameter Test conditions Min. | Typ. | Max.| Unit
Vi Operating input 14 55 Vv
voltage
Vout> 2V, loyut= 10 mA, T;= 25 °C -1.0 10 | %
VOUT accuracy VOUT >2V, IOUT =10 mA, -40 °C < TJ <125°C -2% 2% %
(normal mode) Vour<2V, loyr=10 mA, T3=25°C -20 20 | mv
VOUT <2V, lOUT =10 mA, -40 °C < TJ <125°C -30 30 mV
Vour
VOUT >2V, IOUT =1 mA, TJ =25°C -1.0 1.0 %
VOUT accuracy VOUT >2V, IOUT =1mA, -40°C< TJ <125°C -2% 2% %
(green mode) Vour <2V, loyur=1mA, T;=25°C -20 20 | mv
Vour <2V, loyr=1mA, -40 °C < T;< 125 °C -30 30 | mv
Static line regulation V, +0.5V<Vy<55YV, I =10 mA
g out N out 0.02 | 0.20 | %/V
(normal mode) Vin>1.4V
AVour — ,
Static line regulation  |Vour +0.5V V<55V, Igyt=1mA 050 | 9%V
(green mode) Vin>1.4V ' :
Vout>2V, loyr =1 mAto 12 mA -1.5 15 | %
AVoyt | Static load regulation
12 mA to 300 mA (normal mode) 0.004 %/mA
Vprop | Dropout voltage @ lout = 300 mA, Vout> 2V-40°C< T;< 125 °C 300 mV
10 Hz to 100 kHz, Igyt= 1 mA 100
ey | Output noise voltage “V/RM
10 Hz to 100 kHz, lgyt = 15 mA 38 sV
ViNn=Vournom + 1 V+ /- VeippLe VRippLE = 0.1V
freq. = 1 kHz 70
Sgppl}/ voltage louT = 30 MA
SVR |rejection Voyr=15V dB
(normal mode) Vin=Voutnom t 0.5V +/-VRippLe VRippLE = 0.1
V freq. = 10 kHz 65
IOUT =30 mA
Quiescent current I = 10 mA 55 A
(normal mode) our= W
|
N Quiescent current L= 0 mA 1 4 A
(Green mode) our= W
| Standby cufrent VN input current in off mode: 01 1 A
Standby y Vey = GND . ¥
Isc | Short-circuit current R = 0 (current foldback protection) 50 mA
loutr |Output current 300 mA
Enable input logic low |V|y=1.4Vt05.5V,-40°C<T;<125°C 0.4
VEN \Y
Enable input logic high |V|y=1.4Vt05.5V,-40°C<T;<125°C 1
10/31 DoclD025199 Rev 1 Kys




LD39130S

Maximum ratings

Table 5. LD39130S/LD39130SJ electrical characteristics (fixed versions) (continued)

Symbol Parameter Test conditions Min. | Typ. | Max.| Unit
Enable pin input _
lEN | current VsHpn = ViN 100 | nA
Normal mode switch | Change from light load to normal load
lgH 2 10 | mA
threshold Vem = GND®)
Green mode switch Change from normal load to light load
loL 2 1] 2
threshold Vew= GND®)
Greenmode input |\, _ 1 4y 1055V, -40 °C < T, < 125 °C 0.4
logic low
Vom® v
oM Green mode input
>en P Vin=1.4 V1055V, -40 °C <T; < 125 °C 1
logic high
) |Green mode pin
lom current 100 | nA
Ton® | Turn-on time 100 Hs
Thermal shutdown 160
TsHpN °C
Hysteresis 20
. Capacitance (see Section 6: Typical
Cout | Output capacitor characteristics) 0.33 22 MF

Dropout voltage is the input-to-output voltage difference at which the output voltage is 100 mV below its nominal value.

On DFN6 package version only.

Turn-on time is time measured between the enable input just exceeding Vg high value and the output voltage just

reaching 95% of its nominal value.

DoclD025199 Rev 1
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Maximum ratings

LD39130S

TJ =25 OC, V|N = VOUT(NOM) +1 V, C|N = COUT =1 lJ.F, IOUT =1 mA, VEN = V|N’ unless

otherwise specified.

Table 6. LD39130S electrical characteristics (adjustable version)

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
VN Operating input voltage 1.4 5.5 \%
VADJ accuracy IOUT =5 mA, TJ =25°C 780 800 820 mV
Vapy :
(fixed normal mode) ||, ,1=5mA, Vgy =V -40 °C < T;< 125°C 770 | 800 | 830 | mV
Static line regulation V, +05V<Vy<55V,I =10 mA
g out N out 0.02 | 0.20 | %/V
(normal mode) Vin>14V
AVour — ,
Static line regulation Vour + 0.5V V<55V, lgyr=1mA 0.20 | v
(green mode) Vin> 1.4V ' :
Vout > 2V, lout = 1 mAto 12 mA -1.5 1.5 | %
AVgoyt | Static load regulation 0
10 mA to 300 mA (normal mode) 0'20 A)Am
Vprop |Dropout VOltage(l) lout = 300 mA, Vout> 2V-40°C< T;< 125 °C 300 mV
10 Hz to 100 kHz, Igyt= 1 mA 97
ey | Output noise voltage HVRm
10 Hz to 100 kHz, loyT = 15 mA 41 S
Vin=Voutnom t 1V +/-VgippLe VRippLE = 0.1V
freq. = 1 kHz 70
Sgpply voltage lout = 30 MA
SVR reJeCtlon VOUT =1.5V dB
(normal mode) Vin=Voutnom + 0.5V +/-Veipp e VrippLE = 0.1
V Freqg. = 10 kHz 65
IOUT =30 mA
Quiescent current I = 10 mA 55 A
(normal mode) our= W
|
N Quiescent current I = 0 mA 1 4 A
(Green mode) our= W
VN input current in OFF MODE:
Istandby | Standby current 0.1 1 HA
VEN = GND
Iaps | Adjust pin current 1 HA
Isc Short-circuit current R = 0 (current foldback protection) 50 mA
loutr |Output current 300 mA
Enable input logic low |V|y=1.4Vt055V,-40°C<T;<125°C 0.4
VEN \%
Enable input logic high |V|y=1.4Vt05.5V,-40°C<T;<125°C 1
Enable pin input
lEN | current pin np VsHpn = ViN 100 | nA
Normal mode switch Change from light load to normal load
IGH 10 mA
threshold Vem = GND
Green mode switch Change from normal load to light load
IoL 1 2
threshold Vgm= GND
12/31 DoclD025199 Rev 1 1S7]




LD39130S

Maximum ratings

Table 6. LD39130S electrical characteristics (adjustable version) (continued)

characteristics)

Symbol Parameter Test conditions Min. | Typ. | Max. | Unit
lc;\rie” mode Nputlogic |, _ 1 4y 1055V, -40 °C < T,< 125 °C 0.4
Vem - - \%
ﬁigehe” mode Nputlogic |, — 1 4v 10 5.5V, -40 °C < T, < 125 °C 1
Green mode pin
lem | current 100 | nA
Ton® | Turn on time 100 Hs
Thermal shutdown 160 c
TsHpN °
Hysteresis 20
Cour | Output capacitor Capacitance (see Section 6: Typical 0.33 22 UF

1. Dropout voltage is the input-to-output voltage difference at which the output voltage is 100 mV below its nhominal value.

2. Turn-on time is time measured between the enable input just exceeding VEN high value and the output voltage just
reaching 95% of its nominal value

DoclD025199 Rev 1
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Application information

Soft-start function

The LD39130S has an internal soft-start circuit. By increasing the startup time up to 100 us,
without the need of any external soft-start capacitor, this feature keeps the regulator inrush
current at startup under control.

Auto green mode function

The LD39130S integrates an internal logic circuitry, which allows the regulator to be in ultra
low consumption mode (green mode), when the output current required is very low.

When the auto green mode is enabled, the regulator automatically selects its operating
mode, switching from a very low consumption operation at light loads, to a very fast
transient response mode when the load current increases.

In the LD39130S, in DFN6 package, this function can be disabled by the user, by means of
an external logic pin (GM). When the GM pin is set at high logic level, the device always
operates in normal mode (fast transient response), while if the GM pin is set low, the auto
green mode is enabled.

The LD39130SJ (CSP version) always operates in auto green mode.

Input and output capacitors

The LD39130S requires external capacitors to ensure the regulator control loop stability.
These capacitors must be selected to meet the requirements of minimum capacitance and
equivalent series resistance (see Figure 32). Locating the input/output capacitors as close
as possible to the relative pins, is suggested.

Input capacitor

A capacitor with a minimum value of 1 pF is required at the input voltage of the LD39130S.
This capacitor must be located as close as possible to the input pin of the device and
returned to a clean analog ground. Any good quality ceramic capacitor can be used.

Output capacitor

The control loop of the LD39130S is designed to work with ceramic capacitors at the output.

The output capacitor must meet the requirements for the minimum amount of capacitance
and E.S.R. (equivalent series resistance) as shown in Figure 32.

The suggested value of 1 yF is a good choice to guarantee the stability of the regulator and
to provide the optimum transient response. The output capacitor must maintain its ESR and
capacitance in the stable region, over the full operating temperature range, to assure
stability.

DoclD025199 Rev 1 Gl
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Typical characteristics

6 Typical characteristics

(ClN = COUT =1 lJ.F, VEN = V|N =1.8YV, VOUT = VADJ’ T] = 25 °C unless otherwise SpeCiﬁed)

Figure 5. Output voltage vs. temperature
(Vin=1.8V, Igyt =5 mA, normal mode)

Figure 6. Output voltage vs. temperature
(Vin=1.8V, Igyt = 300 mA, normal mode)

Vin=18V, lgyr =5 mA, Vg =18V, Vg, = 1V (normal mode)
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VIN =18V, IOUT =300 mA, VEN =18V, VGM = 1V (normal mode)
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Figure 7. Output voltage vs. temperature
(Vin=1.4V, loyT =1 mA, auto green mode)

Figure 8. Output voltage vs. temperature
(ViIN=5.5V, loyt = 1 mA, auto green mode)

Vin=14V, IOUT =1mA, Vg =14V, VG,\,I = 0.4 V (auto green mode)
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Vin=55V, gy = 1mA, Vg =55V, Vg, = 0.4V (auto green mode)
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LD39130S

Figure 9. Line regulation vs. temperature
(normal mode)

Figure 10. Line regulation vs. temperature
(auto green mode)

Viy=1.4 1055V, 15, =10 mA, Vg =V, Vgy = 1V (normal mode)
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Viy=14 1055V, Iy =1mA, Vg =V, Vgu= 0.4V (auto green mode)
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Figure 11. Load regulation vs. temperature
(loyt=1to 10 mA, normal mode)

Figure 12. Load regulation vs. temperature
(lout = 10 to 300 mA, normal mode)

Viy=18V, IoUT =110 10 mA, Vg =V, VGM= 1V (normal mode)
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Figure 13. Load regulation vs. temperature
(loyt =1to 12 mA, auto green mode)

Figure 14. Mode change thresholds vs.
temperature

Vin=18V, Igyr =110 12mA, Vg =V, Vgu =04V (auto green mode)
0.5

Load regulation [%/mA]
o
b

-40 25 0 25 55 85 125
Temperature [°C]

AM13820V1

Vin=1.8V, lgyr =1 mA, Vg =V, Vg =0V (auto green mode)
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Typical characteristics

Figure 15. Quiescent current vs. temperature
(loyt = 10 mA, normal mode)

Figure 16. Quiescent current vs. temperature
(loyT =300 mA, normal mode)

Vi =18V, loyr = 10 MA, Vg =V, Vg =1V
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Viu =18V, lgyr =300 mA, Vgy = Vi, Vg =1V
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Figure 17. Quiescent current vs. temperature
(no load, auto green mode)

Figure 18. Shutdown current vs. temperature

Vi =18V, lgyr =0 MA, Vg = Vyy, Vg = 04 V
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Figure 19. Quiescent current vs. input voltage
(auto green mode)

Figure 20. Quiescent current vs. input voltage
(normal mode)
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LD39130S

Figure 21. Quiescent current vs. output current
(auto green mode)

Figure 22. Quiescent current vs. load current
(normal mode)
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Figure 23. Quiescent current vs. load current

Figure 24. Short-circuit current vs. output

(normal mode, zoom) voltage
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Figure 25. Foldback current vs. temperature

Figure 26. Dropout voltage vs. temperature
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Typical characteristics

Figure 27. Dropout voltage vs. output current

Figure 28. S.V.R. vs. frequency (normal mode)
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Figure 29. S.V.R. vs. frequency (green mode)

Figure 30. Noise spectrum vs. frequency
(Vout=Vapy)
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Figure 31. Noise spectrum vs. frequency
Vour=4.1V)

Figure 32. Stability plan vs. (Coun ESR)
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Figure 33. Startup by enable (Igyt = 0 mA,
auto green mode)

Figure 34. Turn-off by enable (Ioyt =0 mA,
auto green mode)
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Figure 35. Startup by enable (Igyt = 300 mA,
auto green mode)

Figure 36. Turn-off by enable (Igyt = 300 mA,
auto green mode)
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Figure 37. Startup by enable (It = 300 mA,
normal mode)

Figure 38. Turn-off by enable (It = 300 mA,
normal mode)
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Figure 39. Turn-on time

Figure 40. Turn-off time
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Figure 41. Line transient (auto green mode)

Figure 42. Line transient (normal mode)
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Figure 43. Load transient (Igyt =1 to 30 mA,
auto green mode)

Figure 44. Load transient (Igyt = 0 to 300 mA,
auto green mode)
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Figure 45. Load transient (Ioyt = 1 to 300 mA,
normal mode)

Figure 46. Green

mode transient
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Package mechanical data

Z

Package mechanical data

In order to meet environmental requirements, ST offers these devices in different grades of
ECOPACK® packages, depending on their level of environmental compliance. ECOPACK®
specifications, grade definitions and product status are available at: www.st.com.
ECOPACK® is an ST trademark.

Table 7. Flip-chip 4 mechanical data

mm
Dim.
Min. Typ. Max.
A 0.445 0.48 0.515
Al 0.065 0.08 0.095
A2 0.38 0.40 0.42
0.12 0.16 0.2
D 0.66 0.69 0.72
D1 0.40
E 0.66 0.69 0.72
El 0.40
f 0.135 0.145 0.155
SD/SE 0.20
ccc 0.02

DoclD025199 Rev 1

23/31



http://www.st.com

Package mechanical data

LD39130S

Figure 47. Flip-chip 4 drawings
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LD39130S Package mechanical data

Figure 48. Flip-chip 4 footprint
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Package mechanical data LD39130S
Table 8. DFN6 1.2x1.3 mechanical data
mm
Dim.
Min. Typ. Max.
A 0.31 0.38 0.40
Al 0 0.02 0.05
b 0.15 0.18 0.25
c 0.05
D 1.20
E 1.30
e 0.40
L 0.475 0.525 0.575
L3 0.375 0.425 0.475
26/31 DoclD025199 Rev 1 Kys
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Figure 49. DFN6 1.2x1.3 drawings
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Package mechanical data

Figure 50. DFN6 1.2x1.3 footprint
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LD39130S Order codes
8 Order codes
Table 9. Order codes
Order codes
Output voltages (V)
DFN6 1.2x1.3 Flip-Chip
LD39130SPUR Adjustable
LD39130SJ10R 1.0
LD39130SJ12R 1.2
LD39130SJ18R 1.8
LD39130SJ25R 25
LD39130SJ29R 2.9
LD39130SJ30R 3.0
LD39130SJ33R 3.3
LD39130SJ41R 4.1
Note: Other output voltage versions available on request.
1S7; DocID025199 Rev 1 29/31




Revision history LD39130S
9 Revision history
Table 10. Document revision history
Date Revision Changes
08-Oct-2013 1 Initial release.
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Please Read Carefully:

Information in this document is provided solely in connection with ST products. STMicroelectronics NV and its subsidiaries (“ST”) reserve the
right to make changes, corrections, modifications or improvements, to this document, and the products and services described herein at any
time, without notice.

All ST products are sold pursuant to ST's terms and conditions of sale.

Purchasers are solely responsible for the choice, selection and use of the ST products and services described herein, and ST assumes no
liability whatsoever relating to the choice, selection or use of the ST products and services described herein.

No license, express or implied, by estoppel or otherwise, to any intellectual property rights is granted under this document. If any part of this
document refers to any third party products or services it shall not be deemed a license grant by ST for the use of such third party products
or services, or any intellectual property contained therein or considered as a warranty covering the use in any manner whatsoever of such
third party products or services or any intellectual property contained therein.

UNLESS OTHERWISE SET FORTH IN ST'S TERMS AND CONDITIONS OF SALE ST DISCLAIMS ANY EXPRESS OR IMPLIED
WARRANTY WITH RESPECT TO THE USE AND/OR SALE OF ST PRODUCTS INCLUDING WITHOUT LIMITATION IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE (AND THEIR EQUIVALENTS UNDER THE LAWS
OF ANY JURISDICTION), OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

ST PRODUCTS ARE NOT DESIGNED OR AUTHORIZED FOR USE IN: (A) SAFETY CRITICAL APPLICATIONS SUCH AS LIFE
SUPPORTING, ACTIVE IMPLANTED DEVICES OR SYSTEMS WITH PRODUCT FUNCTIONAL SAFETY REQUIREMENTS; (B)
AERONAUTIC APPLICATIONS; (C) AUTOMOTIVE APPLICATIONS OR ENVIRONMENTS, AND/OR (D) AEROSPACE APPLICATIONS
OR ENVIRONMENTS. WHERE ST PRODUCTS ARE NOT DESIGNED FOR SUCH USE, THE PURCHASER SHALL USE PRODUCTS AT
PURCHASER’'S SOLE RISK, EVEN IF ST HAS BEEN INFORMED IN WRITING OF SUCH USAGE, UNLESS A PRODUCT IS
EXPRESSLY DESIGNATED BY ST AS BEING INTENDED FOR “AUTOMOTIVE, AUTOMOTIVE SAFETY OR MEDICAL"” INDUSTRY
DOMAINS ACCORDING TO ST PRODUCT DESIGN SPECIFICATIONS. PRODUCTS FORMALLY ESCC, QML OR JAN QUALIFIED ARE
DEEMED SUITABLE FOR USE IN AEROSPACE BY THE CORRESPONDING GOVERNMENTAL AGENCY.

Resale of ST products with provisions different from the statements and/or technical features set forth in this document shall immediately void
any warranty granted by ST for the ST product or service described herein and shall not create or extend in any manner whatsoever, any
liability of ST.

ST and the ST logo are trademarks or registered trademarks of ST in various countries.
Information in this document supersedes and replaces all information previously supplied.
The ST logo is a registered trademark of STMicroelectronics. All other names are the property of their respective owners.

© 2013 STMicroelectronics - All rights reserved

STMicroelectronics group of companies

Australia - Belgium - Brazil - Canada - China - Czech Republic - Finland - France - Germany - Hong Kong - India - Israel - Italy - Japan -
Malaysia - Malta - Morocco - Philippines - Singapore - Spain - Sweden - Switzerland - United Kingdom - United States of America

www.st.com
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