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LD39100XX

LD39100XX12, LD39100XX25

1 A, low quiescent current, low noise voltage regulator

Features

m Input voltage from 1.5t0 5.5V

Ultra low dropout voltage (200 mV typ. at 1 A
load)

m Very low quiescent current (20 pA typ. at no
load, 200 pA typ. at 1 A load, 1 pA max in off
mode)

m Very low noise with no bypass capacitor
(30 'JVRMS at VOUT =0.8 V)

m Output voltage tolerance: + 2.0 % @ 25 °C
m 1 A guaranteed output current

m Wide range of output voltages available on
request: 0.8 V to 4.5 V with 100 mV step and
adjustable from 0.8 V

m Logic-controlled electronic shutdown

m Stabilized with ceramic capacitors Coyr=1pF

m Internal current and thermal limit

m DFNG6 (3 x 3 mm) package

m Temperature range: - 40 °C to 125 °C

Applications

Printers

[
m Personal digital assistants (PDASs)
m Cordless phones

[

Consumer applications

Description

The LD39100xx provides 1 A maximum current
from an input voltage ranging from 1.5V to 5.5V

Table 1. Device summary

DFNG6 (3 x 3 mm)

with a typical dropout voltage of 200 mV. The
device is stable due to the use of ceramic
capacitors on the input and output. The ultra low
drop-voltage, low quiescent current and low noise
features make it suitable for low power battery
powered applications. Power supply rejection is
65 dB at low frequencies and starts to roll off at 10
kHz. An enable logic control function puts the
LD39100xx in shutdown mode, allowing a total
current consumption lower than 1 pA. The device
also includes short-circuit constant current limiting
and thermal protection.

Part numbers

Order codes

Output voltages

LD39100XX LD39100PUR Adj. from 0.8 V
LD39100XX12 LD39100PU12R 1.2V
LD39100XX25 LD39100PU25R 25V

October 2011

Doc ID 15676 Rev 3

1/23

www.st.com


http://www.st.com

Contents LD39100XX, LD39100XX12, LD39100XX25

Contents
1 Circuitschematics .............. ittt i innnnnns 3
2 Pinconfiguration . ........... .o i i e, 4
3 Maximumratings . ...t et a i 5
4 Electrical characteristics .............. . i, 6
5 Typical performance characteristics .................. ...t 10
6 Application information .............. .. ... i i i i i, 15
6.1 Power dissipation . ....... ... ... . . 16
6.2 Enable function . . . ... .. . 17
6.3 Power Good function .. ... ... ... . . . . . 17
7 Package mechanicaldata ....................iiiiiiiinnnnn. 18
8 Revision history .......... ...t i i, 22

2/23 Doc ID 15676 Rev 3 K‘YI
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Circuit schematics

Circuit schematics

Figure 1. Schematic diagram for the LD39100PU
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Figure 2. Schematic diagram for the LD39100PUxx
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Pin configuration

LD39100XX, LD39100XX12, LD39100XX25

2 Pin configuration
Figure 3. Pin connection (top view)
[ [
EN | 1) (6] Vin EN | 1) (6] Vin
GND | 2) (5] NC GND | 2) (5] ADJ
PG E @ Vour PG | 3) (4| Vour
LD39100PUxx LD39100PU
Table 2. Pin description
Pin n°
Symbol Function
LD39100PU | LD39100PUxx
EN 1 1 Enable pin logic input: Low = shutdown, High = active
GND 2 2 Common ground
PG 3 3 Power Good
Vout 4 4 Output voltage
ADJ 5 - Adjust pin
ViN 6 6 Input voltage of the LDO
NC - 5 Not connected
GND EXP pad Exposed pad must be connected to GND
4/23 Doc ID 15676 Rev 3 17




LD39100XX, LD39100XX12, LD39100XX25

Maximum ratings

3

Maximum ratings

Table 3. Absolute maximum ratings
Symbol Parameter Value Unit
ViN DC input voltage -0.3t07
Vourt DC output voltage -0.3to V| + 0.3 (7 V max)
EN Enable pin -0.3to V| + 0.3 (7 V max) \
PG Power Good pin -0.3t07 \Y
ADJ Adjust pin 4 \
lout Output current Internally limited
Pp Power dissipation Internally limited
Tsta Storage temperature range - 6510 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 4. Thermal data
Symbol Parameter Value Unit
Rina Thermal resistance junction-ambient 55 °C/W
Rihic Thermal resistance junction-case 10 °C/W
Table 5. ESD performance
Symbol Parameter Test conditions Value Unit
4 kV
ESD ESD protection voltage
0.4 kV
Ky_l Doc ID 15676 Rev 3 5/23




Electrical characteristics LD39100XX, LD39100XX12, LD39100XX25

4 Electrical characteristics

TJ =25 0C, VlN =18V, ClN = COUT =1 lJF, IOUT =100 mA, VEN = VlN’ unless otherwise
specified.

Table 6. Electrical characteristics for the LD39100PU

Symbol Parameter Test conditions Min. Typ. Max. | Unit
VN | Operating input voltage 15 55 \
loyt=10mA, T;=25°C 784 800 816
VAD.J VAD.J accuracy mV
lout=10mA, -40°C<T;<125°C 776 800 824
lapg | Adjust pin current 1 A
. . VOUT+1 V< V|N <55 V, o
AVoyt | Static line regulation lour=100mA 0.01 Yol
AV|N=500mV, IOUT=1OOmA, tR=5u3 10
AVpyt | Transient line regulation 1 mVpp
AV|N=500mV, IOUT=1OOmA, tF=5|JS 10
AVoyt | Static load regulation loyt=10mA to 1A 0.002 %/mA
louT=10mA to 1A, tg=5ps 40
AVpoyt | Transient load regulation (1) ou mVpp
IOUT=1A to 10mA, tr=5ps 40
e IOUT=1 A, Vo fixed to 1.5V
Vprop | Dropout voltage -40°C<T ,<125°C 200 400 mV
. 10Hz to 100kHz, loyT=100mA,
en Output noise voltage Vour=0.8V 30 MVRMms
ViN=1.8V+/-VRippLE
VR|ppLE=O.25V, freq. = 1kHz 65
i i IOUT=1OmA
SVR 3up_plgf\3/cctage rejection dB
o=" ViN=1.8V+/-VRippLE
VF{|PPLE=O'25V1 freq.=1 OkHz 62
IOUT=1OOmA
IOUT=OmA 20
lout=0mA, -40°C<T j<125°C 50
lg |Quiescent current loyr=0to 1A 200 WA
loyt=0 to 1A, -40°C<T j<125°C 300
VN input current in off mode:
VEN=GND(3) 0.001 1
Rising edge 0.92
Vour
Power good output threshold \Y
PG . 0.8*
Falling edge Vv
ouT
Power good output voltage low | Isink=6mA open drain output 0.4 \Y
Isc | Short-circuit current R =0 1.5
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LD39100XX, LD39100XX12, LD39100XX25

Electrical characteristics

Table 6. Electrical characteristics for the LD39100PU (continued)
Symbol Parameter Test conditions Min. Typ. Max. Unit
Enable input logic low 0.4 \
VEN V|N=1 5V to 55V, '40°C<TJ<1 25°C
Enable input logic high 0.9 \
len | Enable pin input current Ven=Vin 0.1 100 nA
toy | Turn-on time ) 30 us
T Thermal shutdown 160 c
SHON Hysteresis 20
Capacitance (see typical
Cout |Output capacitor performance characteristics for 1 22 uF

stability)

All transient values are guaranteed by design, not production tested

2. Dropout voltage is the input-to-output voltage difference at which the output voltage is 100 mV below its nominal value. This
specification does not apply for output voltages below 1.5 V

PG pin floating

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

reaching 95% of its nominal value

Doc ID 15676 Rev 3

7/23




Electrical characteristics

LD39100XX, LD39100XX12, LD39100XX25

TJ =25 0C, VlN = VOUT(NOM) +1 V, ClN = COUT =1 }JF, IOUT =100 mA, VEN = VlN! unless

otherwise specified.

Table 7. Electrical characteristics for LD39100PUxx
Symbol Parameter Test conditions Min. Typ. Max. Unit
Vv, Operating input voltage 1.5 5.5 \
VOUT>1 5V, |OUT=1 OmA, TJ =25°C -2.0 2.0
Vour>1.5V, loyr=10mA, 30 30 %
v v -40°C<T <125°C ’ ’
ouT | Vourt accuracy
VOUT <1.5V, IOUT=1OmA +20
Vour < 1.5V, loyr=10mA, 430 mV
-40°C<T j<125°C -
AVoyt | Static line regulation Vout+1V < VN £5.5V, loyt=100mA 0.01 %IV
AV|N=500mV, IOUT=1OOmA, tR=5|JS 10
AVpyT | Transient line regulation ) mVpp
AV|N=5OO mV, IOUT=100mA, tF=5|JS 10
AVoyr | Static load regulation lout=10 mA to 1A 0.002 Y%/mA
lout=10 mA to 1A, tg=5ps 40
AVpyt | Transient load regulation (1) ou mVpp
|OUT=1A to 10mA, tr=bps 40
2) IOUT=1A’ VOUT > 1.5V,
Vprop | Dropout voltage L40°C<T <125°C 200 400 mV
. 10Hz to 100kHz, IoyT=100mA,
en Output noise voltage Vour=2.5V 85 MVRMms
ViN=VouT(Nom)+0.5V+/-VRippE
VR|pp|_E=0.1V, freq. = 1kHz 65
i i |OUT=1 OmA
SVR \S/uppl_y1vg{;age rejection dB
out=" Vin=Vout(nom)+0-5V+/-VRippLE
VR|PPLE=0'1V! freq.=10 kHz 62
|OUT=1 00mA
lOUT =0mA 20
lout = 0 MA, -40°C<T j<125°C 50
lg | Quiescent current loyr =0t 1A 200 HA
loyt =010 1A -40°C<T <125°C 300
V| input current in OFF mode:
Vey = GND® 0.001 1
0.92~
Rising edge
9ec9 Vour
Power good output threshold \Y
PG Falling edge 0.8°
9.edd Vour
Power good output voltage low | Isink=6mA open drain output 0.4 \Y
Isc | Short-circuit current R.=0 1.5 A
Enable input logic low 0.4 \
VEN V|N=1 S5Vto5.5 V, '4OOC<TJ<1 25°C
Enable input logic high 0.9 \
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LD39100XX, LD39100XX12, LD39100XX25

Electrical characteristics

Table 7. Electrical characteristics for LD39100PUxx (continued)

Symbol Parameter Test conditions Min. Typ. Max. Unit
len | Enable pin input current Ven= VN 0.1 100 nA
Ton | Turn-on time “) 30 us

Thermal shutdown 160 .
TsHoN Hysteresis 20 c
Capacitance (see typical
Cout | Output capacitor performance characteristics for 1 22 uF
stability)

1. All transient values are guaranteed by design, not production tested

2. Dropout voltage is the input-to-output voltage difference at which the output voltage is 100 mV below its nominal value. This
specification does not apply for output voltages below 1.5 V

3. PG pin floating

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
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Typical performance characteristics

LD39100XX, LD39100XX12, LD39100XX25

5

Typical performance characteristics

Cin=Cour=1pF

Figure 4. Vpp, accuracy Figure 5. Vgyt accuracy
0.86 ‘ ‘ ‘ 2.56 ‘ ‘ ‘
Viy= 1.8V, Vgy = Vi, loyr= 10 mA Vin=35V, Vgy =V, loyr= 10 mA
0.84 2.54
0.82 2.52
% 0.8 >".‘_ 25 —
g 3 —
> o8 > 248
0.76 2.46
0.74 2.44
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Tr°C] TrCl
Figure 6. Dropout voltage vs. temperature Figure 7. Dropout voltage vs. temperature
(Vour=25V) (Vour=1.5V)
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Figure 8. Dropout voltage vs. output current Figure 9. Short-circuit current vs. drop
voltage
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LD39100XX, LD39100XX12, LD39100XX25

Typical performance characteristics

Figure 10. Output voltage vs. input voltage Figure 11. Output voltage vs. input voltage
(Voyr=0.8V) (Voyr=2.5V)
1.2 T T T T T T T 3
Vy from 010 5.5 V, Vey to Vi, Vour= 08V, lgyr = 1A v fro‘motoE‘SV,V ‘mv ,\‘/0 =2_‘5 v, |o‘ 1A
1 25 _
0.8 2 / — 125°C
= —125°C = — 85°C
5 0.6 / —85°C - 51.5 // 55°C
0 55°C = / — ®C
0.4 —25°C [ 1 / —ocC
—0°C 0.5 -25°C
0.2 25°C [ — -a0°C
/ —-40°C 0 < f
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0 05 1 15 2 25 3 35 4 45 5 55 6 Vv, V]
Vi [V] "

Figure 12. Quiescent current vs. temperature

Figure 13. V)y input current in off mode vs.

temperature
0-6 T T T T
140 Vi =35V, Vg to GND, Vg =25V
100 0.4
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Figure 14. Load regulation Figure 15. Line regulation
0.015 \ \ \ \ T 0.04 Vi = 10m 1.8 V 10 5.5V, Iy = 100 MA, Ve = Vi, Vour = 0.8 V
Vi =35V, loyr = from 10 mA to 1 A, Vey=Vyy, Vour = 2.5V 0.03
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8 g .0.01
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TI°Cl
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Typical performance characteristics

LD39100XX, LD39100XX12, LD39100XX25

Figure 16. Line regulation

Figure 17. Supply voltage rejection vs.
temperature (Voyt = 0.8 V)
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Figure 18. Supply voltage rejection vs. Figure 19. Supply voltage rejection vs.
temperature (Voyt =2.5V) frequency (Voyr = 0.8 V)
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Figure 20. Supply voltage rejection vs. Figure 21. Output noise voltage vs. frequency
frequency (Voytr =2.5V)
AP -10UT =100mA
25 AP - IOUT = 10mA
100 T T =
90 Vi from 2.9 V1o 8.1 V, Vg to Vi, Vour=25V o tomA | AP - IOUT =1mA
80 — lour =100 mA ] —_ 2.0 AP-10UT =0A
— 70 N
[ I
3 601N E 15
x 50 1
> 40 — g
30 S 1.0
20 =
=
I S 05
0 10 20 30 40 50 60 70 80 90 100 110
Freq [kHz] 0.0 T . "
1.E+01 1.E+02  1.E+03  1E+04  1.E+05
f [Hz]
V|N =1.8 V, VOUT =0.8 V, VEN = V|N
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Typical performance characteristics

Figure 22. Enable voltage vs. temperature

Figure 23. Load transient (Ioyt = from 10 mA

to1A)
—r
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VEN= V|N=3.5V, VOUT=0.8V, IOUT= from10maA to 1A,
tg=1¢ =5ps

Figure 24. Load transient (Voyt = 0.8 V)

Figure 25. Load transient (Voyt =2.5V)
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VEN= V|N=3.5V, VOUT=O'8V! IOUT= from100 mA to 1A,
1R= tF =5 us

Vour CWMWW

lour Gm—r————

VEN= V|N=3.5V, VOUT=2.5V, IOUT= from10 mA to 1A,
tR= tF =5 us

Figure 26. Load transient (lgyt = from 100 mA
to1A)

Figure 27. Line regulation transient
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VEN= V|N=3.5V, VOUT=2.5V, |OUT= from100 mA to 1A,
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VEN= VlN =18V 1023 V, VOUT = 08V, |OUT=1 00 mA,
tr=tg= 5us
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Typical performance characteristics

LD39100XX, LD39100XX12, LD39100XX25

Figure 28. Startup transient

Figure 29. Enable transient

VOUT 3
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VEN= V|N= from 0.8 V, VOUT=0.8 V, IOUT =100 mA

tg=

VEN Oto2V, VOUT_OBV V|N 3.5V, IOUT_ 100 mA,
5us

Figure 30. ESR required for stability with Figure 31. ESR required for stability with
ceramic capacitors (Voyt = 0.8 V) ceramic capacitors (Voyt = 2.5 V)
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mAto1A
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LD39100XX, LD39100XX12, LD39100XX25 Application information

6

Application information

The LD39100xx is an ultra low dropout linear regulator. It provides up to 1 A with a low 200
mV dropout. The input voltage range is from 1.5 V to 5.5 V. The device is available in fixed
and adjustable output versions.

The regulator is equipped with internal protection circuitry, such as short-circuit current
limiting and thermal protection.

The regulator is stable due to ceramic capacitors on the input and the output. The expected
values of the input and output ceramic capacitors are from 1 pF to 22 pyF with 1 pF typical.
The input capacitor must be connected within 0.5 inches of the V|y terminal. The output
capacitor must also be connected within 0.5 inches of output pin. There is no upper limit to
the value of the input capacitor.

Figure 32 and Figure 33 illustrate the typical application schematics:

Figure 32. Typical application circuit for the fixed output version

Y,
IN ] 5
O PY Vi PG
] 4 Vour
Mgy LD39100PUxx Vo,
c OFF/ON
IN

Figure 33. Typical application circuit for the adjustable version

Vin 6 3
O—-o VIN PGI—
i EN LD39100PU VOUT
OFF|ON
Cn
GND ADY
2
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Application information LD39100XX, LD39100XX12, LD39100XX25

6.1

Figure 34.

For the adjustable version, the output voltage can be adjusted from 0.8 V up to the input
voltage, minus the voltage drop across the PMOS (dropout voltage), by connecting a
resistor divider between the ADJ pin and the output, thus allowing remote voltage sensing.

The resistor divider should be selected using the following equation:
VOUT = VADJ (1 + R1 / Rz) with VADJ =08V (typ)

It is recommended to use resistors with values in the range of 10 kQ to 50 kQ. Lower values
can also be suitable, but will increase current consumption.

Power dissipation

An internal thermal feedback loop disables the output voltage if the die temperature rises to
approximately 160 °C. This feature protects the device from excessive temperature and
allows the user to push the limits of the power handling capability of a given circuit board
without the risk of damaging the device.

It is very important to use a good PC board layout to maximize power dissipation. The
thermal path for the heat generated by the device is from the die to the copper lead frame
through the package leads and exposed pad to the PC board copper. The PC board copper
acts as a heat sink. The footprint copper pads should be as wide as possible to spread and
dissipate the heat to the surrounding ambient. Feed-through vias to the inner or backside
copper layers are also useful in improving the overall thermal performance of the device.

The power dissipation of the device depends on the input voltage, output voltage and output
current, and is given by:

Pp = (Vin -Vour) lout

The junction temperature of the device is:

Ty_max =Ta + Rinja X Pp

where:

Ty max is the maximum junction of the die, 125 °C;
Tp is the ambient temperature;

Ringa is the thermal resistance junction-to-ambient.

Power dissipation vs. ambient temperature

3.5

3 <

25 T~
2 \\\
15 ~

1

Py [W]

-50 -30 -10 10 30 50 70 90 110 130
T, [°C]
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LD39100XX, LD39100XX12, LD39100XX25 Application information

6.2

6.3

Enable function

The LD39100xx features an enable function. When the EN voltage is higher than 2V, the
device is ON, and if it is lower than 0.8 V, the device is OFF. In shutdown mode, consumption
is lower than 1 pA.

The EN pin does not have an internal pull-up, which means that it cannot be left floating if it
is not used.

Power Good function

Most applications require a flag showing that the output voltage is in the correct range.

The Power Good threshold depends on the adjust voltage. When the adjust is higher than
0.92*V,p,, the Power Good (PG) pin goes to high impedance. If the adjust is below
0.80"Vppy the PG pin goes to low impedance. If the device is functioning well, the Power
Good pin is at high impedance. If the output voltage is fixed using an external or internal
resistor divider, the Power Good threshold is 0.92*Vo .

The use of the Power Good function requires an external pull-up resistor, which must be
connected between the PG pin and V,y\ or Vgyt. The typical current capability of the PG pin
is up to 6 mA. The use of a pull-up resistor for PG in the range of 100 kQ to 1 MQ is
recommended. If the Power Good function is not used, the PG pin must remain floating.
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Package mechanical data LD39100XX, LD39100XX12, LD39100XX25

7 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.
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LD39100XX, LD39100XX12, LD39100XX25 Package mechanical data

DFN6 (3x3 mm) mechanical data
mm. inch.
Dim.
Min. Typ. Max. Min. Typ. Max.
A 0.80 0.90 1.00 0.031 0.035 0.039
A1 0 0.02 0.05 0 0.001 0.002
A3 0.20 0.008
b 0.23 0.30 0.38 0.009 0.012 0.015
D 2.90 3.00 3.10 0.114 0.118 0.122
D2 2.23 2.38 2.48 0.088 0.094 0.098
E 2.90 3.00 3.10 0.114 0.118 0.122
E2 1.50 1.65 1.75 0.059 0.065 0.069
e 0.95 0.037
L 0.30 0.40 0.50 0.012 0.016 0.020
BOTTOM VIEW.
D2
PIN 1 /D \ \7 2\ 3\ EXPOSED PAD
U
- = !7 - 7/7 - —  £E2
-
00 (it
I
6 5‘ 4 *
IR RN
‘ A3
I \
A ! T
*4$7 :7? SEATING PLANE
AI‘T :
[SloB[c] !
ILEADS COPLANARITY i
S D A N
| 1
‘ E/2
o |
PIN 11D/ L
D/2—~
D op view 7946637A
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Package mechanical data

LD39100XX, LD39100XX12, LD39100XX25

Tape & reel QFNxx/DFNxx (3x3) mechanical data

mm. inch.
Dim.
Min. Typ. Max. Min. Typ. Max.
A 330 12.992
C 12.8 13.2 0.504 0.519
D 20.2 0.795
N 60 2.362
T 18.4 0.724
Ao 3.3 0.130
Bo 3.3 0.130
Ko 1.1 0.043
Po 4 0.157
P 8 0.315
| o
N
i
A
1
‘ U U
T
Po
Bo R

Note: Drawing not in scale
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Package mechanical data

Figure 35. DFN6 (3 x 3) footprint recommended data

DIMENSIONS IN MILLIMETRES

-17.25

o

| 0.45 (6x)
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Revision history

LD39100XX, LD39100XX12, LD39100XX25

8 Revision history
Table 8. Document revision history
Date Revision Changes
29-Jul-2009 1 Initial release.
16-Apr-2010 2 Modified Figure 8 on page 10.
11-Oct-2011 3 Document status promoted from preliminary data to datasheet.
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