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500 mA very low drop voltage regulator

DFN6-3x3

Features

e Input voltage from 2.5 to 16 V

e Very low dropout voltage (300 mV max. at 500
mA load)

e Low quiescent current (200 pA typ. @ 500 mA
load)

e Available in 1% precision in PPAK and DFN6
packages, 2% in DPAK

e 500 mA guaranteed output current

e Wide range of output voltages available on
request: adjustable from 0.8 V, fixed up to 12 V
in 100 mV steps

e Logic-controlled electronic shutdown
e Power Good (PPAK and DFN packages)

e Fast dynamic response to line and load
changes

e Internal current and thermal protection
e Temperature range: - 40 °C to 125 °C

November 2013

Datasheet - production data

Applications

e PCs and laptop computers

e Battery-powered equipment

¢ Industrial and medical equipment
e Portable equipment

Description

The LDFM is a fast, very low drop linear regulator
which operates from an input supply voltage in
the range of 2.5V to 16 V.

It is available in fixed and adjustable output
voltage versions, from 0.8 V to 12 V.

The LDFM features high output precision, very
low dropout voltage, low noise, and low quiescent
current, therefore suitable for low voltage
microprocessors and memory applications.

Enable logic control pin and Power Good output
are featured on PPAK/DFN packages.

Current and thermal protection are provided.
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LDFM Block diagram

1 Block diagram

Figure 1. Block diagram (generic version)
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Pin configuration LDFM
2 Pin configuration
Figure 2. Pin connection (top view)
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PPAK DPAK DFN6 AM13904V1
Table 1. Pin description DPAK, PPAK
Pin n°
Symbol Function
PPAK DPAK
5 ) ADJIPG For elldjustable. versions: Error amplifier input pin.
For fixed version: Power Good output
2 1 VN Input voltage
4 3 Vout Output voltage
1 - EN Enable pin logic input: Low = shutdown, High = active
3 2 GND Ground
TAB TAB GND Ground
Table 2. Pin description DFN6-2x2 and 3x3
Pin n° Symbol Function
2 ADJING For alldjustablel versions: error amplifier input pin.
For fixed version: not connected
6 VN Input voltage
1 Vout Output Voltage
5 EN Enable pin logic input: low = shutdown, high = active
3 PG Power good output
4 GND Ground
exposed pad GND Ground
4134 DoclD023585 Rev 2 Kys




LDFM

Typical application
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Typical application

Figure 3. Fixed versions

PPAK and DFNG6 packages

DPAK package

GND

AM13905V1

Figure 4. Adjustable version (PPAK and DFN6 packages only)
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Absolute maximum ratings

LDFM

4 Absolute maximum ratings
Table 3. Absolute maximum ratings

Symbol Parameter Value Unit

VN DC input voltage -0.3t0 20 \Y,

Vout DC output voltage -03toVy+0.3 \Y,

VeEN Enable input voltage -0.3toVy+0.3 \Y

VapJ Adjust pin voltage -0.3to2 \Y

Vpg Power Good pin voltage -03toVy+0.3 \Y
ILoaD Output current Internally limited mA
Pp Power dissipation Internally limited mwW

Tsto Storage temperature range - 65 to 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
Value
Symbol Parameter Unit
PPAK DPAK DFNG6-2x2 | DFN6-3x3

Rihia Thermal resistance junction-ambient 100 100 65 55 °C/IW

Rihac Thermal resistance junction-case 8 8 6.5 10 °C/W

6/34
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Electrical characteristics

5 Electrical characteristics
T3=25°C,Vin=Voutnomy +1V D), C\y =1 WF, Cout = 2.2 UF, I oap = 10 MA, Vg =2V,
unless otherwise specified.
Table 5. Electrical characteristics for LDFM (fixed versions)
Symbol Parameter Test conditions Min. Typ. Max. Unit
VN Operating input voltage 25 16 \%
Vourtl V< v <16 Vv L L o
VouyT accuracy, ILOAD =10 mA h 0
Vourt PPAK and DFN6
versions 10 MA < I oap <500 mA 15 15 %
T;=-40to0 125 °C
Vourtl V< v <16 Vv
ouT B IN 2 2 %
Vour VouT accuracy, lLoap = 10 MA
DPAK version 10 mA <1, oap < 500 mA 3 3 %
T,=-40 to 125 °C °
Vourtl V< v <16 Vv 0.01
AVoyt | Static line regulation Vour+l V< vy <16, %IV
0.04
T;=-40to0 125 °C
10 mA < ILOAD <500 mA 0.1
AVoyt | Static load regulation 10 mA <1 oap < 500 MA, %IA
0.15 0.4
T;=-40t0 125 °C
Vprop | Dropout voltage ) ILoap = 500 MA, -40 °C<T <125 °C 125 300 mv
ON mode: Vgy=2V
lLOAD =10 mA to 500 mA, 200 800
T;=-40t0 125 °C
lo Quiescent current OFF Mode:Vgy = GND, PPAK and 30 HA
DFN versions
OFF Mode:Vgy = GND, PPAK and 120
DFN versions, -40 °C<T ;<125 °C
Isc Short-circuit current 0.8 A
Enable input logic low 0.8
VEN - - - V|N =25Vtol6V, -40 °C<TJ<125 °C Vv
Enable input logic high 2
lEN Enable pin input current | Vey = VN 5 10 MA
L 0.92*
Rising edge
Power Good output Vour
threshold 0.8*
PG Falling edge \
Vour
Power Good output _ .
voltage low Isink = 6 MA, open drain output 0.4
kys DoclD023585 Rev 2 7134




Electrical characteristics

LDFM
Table 5. Electrical characteristics for LDFM (fixed versions) (continued)
Symbol Parameter Test conditions Min. Typ. Max. Unit
ViN=6V +/-0.5VrppLE 60
Freq. = 120 Hz, Vout=5V
SVR SL_JppI_y voltage dB
reJec“On V|N =6V +/-0.5 VR|PPLE 52
Freq. = 10 kHz, Vout=5V
. Bw =10 Hz to 100 kHZ, ILOAD =100 “VRMS
en Output noise voltage MA. Coyr = 2.2 UF 45 Nour
Thermal shutdown 170
TsHDN °C
Hysteresis 10

For VOUT<1'5 V, V|N =25V

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.

8/34
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Electrical characteristics

T3=25°C, Viy=Vourom *+ L V™, Cy = 1 uF, Coyr =22 uF, I oap = 10 MA, Vgy =2V,
unless otherwise specified.

Table 6. Electrical characteristics for LDFM (adjustable version)

Symbol Parameter Test conditions Min. Typ. Max. Unit
VN Operating input voltage 25 16 \%
Reference voltage VN = Vour+l VO 0.8 v
Vourtl VWD <vy<16Vv L L
Vapy Reference voltage lLoap = 10 mA %
tolerance 10 mA < <500 mA
= LoD = S0 M -15 1.5
T;=-40t0 125 °C
Vourtl VW< vy <16 v 0.01
AVoyt | Static line regulation Vourtl viD< VNS 16V, 0.04 %IV
T;=-40to0 125 °C '
10 mA <l opp < 500 mA 0.06
AVoyt | Static load regulation 10 MA <1 oap < 500 MA, 0.2 04 %IA
T;=-40to0 125 °C ' '
V, fixedto 2.5V,
Vprop | Dropout voltage out . s 125 300 mvV
ILOAD =500 mA, -40 C<TJ<125 C
ON mode: Vgy=2V
ILoap = 10 MA to 500 mA, 200 800
T;=-40to0 125 °C
lo Quiescent current OFF Mode:Vgy = GND, PPAK and 20 HA
DFN versions
OFF Mode:Vgy = GND, PPAK and 120
DFN versions, -40 °C<T ;<125 °C
Isc Short-circuit current 0.8 A
Enable input logic low 0.8
VEN VlN: 25Vtol6V, -40 °C<TJ<125 °C Vv
Enable input logic high 2
lEN Enable pin input current | Ven = VN 5 10 HA
. 0.92*
Rising edge
Power Good output Vapy
threshold 0.8*
PG Falling edge \
VabJ
Power Good output _ .
voltage low Ignk = 6 MA, open drain output 0.4
ViN=VouttlV +/- 0.5 VRippLE 62
Freq. =120 Hz, Voyr = 0.8V
SVR SL.‘ppt'.y voltage dB
rejection V|N = VOUT+1 V +/-0.5 VRIPPLE 55
Freq. = 10 kHz, Vot = 0.8 V
. Bw =10 Hz to 100 kHZ, ILOAD =100 “VRMS
en Output noise voltage MA. Cour = 2.2 UF 50 Nour

3
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Electrical characteristics LDFM
Table 6. Electrical characteristics for LDFM (adjustable version) (continued)
Symbol Parameter Test conditions Min. Typ. Max. Unit
Thermal shutdown 170
T °C
SHON Hysteresis 10

1. For VOUT<1'5 V; V|N =25V

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.

10/34
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LDFM Application information

6 Application information

6.1 External capacitors

The LDFM requires external capacitors for regulator stability. These capacitors must be
selected to meet the requirements of minimum capacitance and equivalent series resistance
(see Figure 25 and 26). It is advisable to locate the input/output capacitors as close as
possible to the relative pins.

6.1.1 Input capacitor

An input capacitor with a minimum value of 1 uF is required with the LDFM. This capacitor
must be located a distance of not more than 0.5" from the input pin of the device and
returned to a clean analog ground. Any good quality ceramic capacitors can be used for this
capacitor.

6.1.2 Output capacitor

It is possible to use ceramic capacitors but the output capacitor must meet the requirements
for minimum amount of capacitance and E.S.R. (equivalent series resistance) value.

A minimum capacitance of 2.2 pF is a good choice to guarantee the stability of the regulator.
However, other Coyt values can be used according to Figure 25 and 26, showing the
allowable ESR range as a function of the output capacitance.

The output capacitor must maintain its ESR in the stable region over the full operating
temperature range to assure stability. Also, capacitor tolerance and variation with
temperature must be kept in consideration in order to assure the minimum amount of
capacitance at all times.

6.2 Enable pin operation

The Enable pin can be used to turn OFF the regulator when pulled down, so drastically
reducing the current consumption. When the enable feature is not used, this pin must be
tied to V| to keep the regulator output ON at all times. To assure proper operation, the
signal source used to drive the Enable pin must be able to swing above and below the
specified thresholds listed in the electrical characteristics section (Vgy). The Enable pin
must not be left floating because it is not internally pulled down/up.

6.3 Power Good

The LDFM features an open drain Power Good (PG) pin to sequence external supplies or
loads and to provide fault detection. This pin requires an external resistor (Rpg) to pull PG
high when the output is within the PG tolerance window. Typical values for this resistor
range from 10 kQ to 100 kQ.

3
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Typical performance characteristics LDFM

7 Typical performance characteristics

ClN = COUT =1 HF, V|N = VOUT +1V, VEN to V|N, IOUT =10 mA, unless otherwise SpeCified.

Figure 5. Output voltage vs. temperature Figure 6. Output voltage vs. temperature for
adjustable
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Figure 7. Line regulation vs. temperature Figure 8. Load regulation vs. temperature
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Figure 9. Short-circuit current vs. drop voltage Figure 10. Dropout voltage vs. temperature
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Typical performance characteristics

Figure 11. Quiescent current vs. temperature

(lout = 10 mA)

Figure 12. Quiescent current vs. temperature
(IOUT =500 mA)
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Figure 13. Shutdown current vs. temperature

Figure 14. Enable pin current vs. temperature
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Typical performance characteristics

LDFM

Figure 17. Output voltage vs. input voltage

Figure 18. Line transient
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Figure 22. Enable transient
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Typical performance characteristics

Figure 23. SVR vs. frequency (Voyt =5 V)

Figure 24. SVR vs. frequency (Vout = Vapy)
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Figure 25. Stability plane adj (Coyt ESR)

Figure 26. Stability plane 3.3 V (Coyt ESR)
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Package mechanical data LDFM
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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. DPAK mechanical data

mm
Dim.
Min. Typ. Max.
A 2.20 2.40
Al 0.90 1.10
A2 0.03 0.23
b 0.64 0.90
b4 5.20 5.40
c 0.45 0.60
c2 0.48 0.60
D 6.00 6.20
D1 5.10
E 6.40 6.60
E1l 4.70
e 2.28
el 4.40 4.60
H 9.35 10.10
L 1.00 1.50
(L1) 2.80
L2 0.80
L4 0.60 1.00
R 0.20
V2 0° 8°

3
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Package mechanical data
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Figure 27. DPAK drawing
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Package mechanical data
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Figure 28. DPAK footprint @
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Package mechanical data
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Table 8. PPAK mechanical data

mm
Dim.
Min. Typ. Max.

A 2.2 24
Al 0.9 1.1
A2 0.03 0.23
B 0.4 0.6
B2 52 5.4
C 0.45 0.6
Cc2 0.48 0.6
D 6 6.2
D1 5.1

E 6.4 6.6
El 4.7

e 1.27

G 4.9 5.25
Gl 2.38 2.7
H 9.35 10.1
L2 0.8 1
L4 0.6 1
L5 1

L6 2.8

R 0.20

V2 0° 8°

DoclD023585 Rev 2
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Package mechanical data LDFM

Figure 29. PPAK drawings
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Table 9. DFN6 (3 x 3 mm) mechanical data

mm
Dim.
Min. Typ. Max.

A 0.80 1
Al 0 0.02 0.05
A3 0.20

b 0.23 0.45
D 2.90 3 3.10
D2 2.23 2.50

E 2.90 3 3.10
E2 1.50 1.75

e 0.95

L 0.30 0.40 0.50

DoclD023585 Rev 2
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Package mechanical data

LDFM

Figure 30. DFN6 (3 x 3 mm) drawings
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LDFM Package mechanical data

Figure 31. DFN6 (3 x 3 mm) footprint

FOOTPRINT RECOMMENDED

2.50

6 5

v o @
%

3.10 - // -t 178
/ 0.875
7 l

1.55 7
| S |
% % 0.50 (6x)
1 | 2 | 3
|
0.95 0.45 (6x)
7946637 C
‘YI DoclD023585 Rev 2 23/34




Package mechanical data

LDFM

24/34

Table 10.DFN6 (2 x 2 mm) mechanical data

mm
Dim.
Min. Typ. Max.
A 0.80 0.90 1.00
Al 0.00 0.02 0.05
0.25 0.30 0.35
D 2.00 BSC
2.00 BSC
e 0.65 BSC
D2 1.45 1.60 1.70
E2 0.85 1.00 1.10
L 0.20 0.25 0.30
K 0.15
aaa 0.05
bbb 0.10
ccc 0.10
ddd 0.05
eee 0.08
N 6

DoclD023585 Rev 2
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Figure 32. DFN6 (2 x 2 mm) drawings
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Package mechanical data LDFM

Figure 33. DFN6 (2 x 2 mm) footprint
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9 Packaging mechanical data

Table 11. PPAK and DPAK tape and reel mechanical data

Tape Reel
mm mm
Dim. Dim.
Min. Max. Min. Max.
A0 6.8 7 A 330
BO 10.4 10.6 B 1.5
B1 12.1 C 12.8 13.2
D 1.5 1.6 D 20.2
D1 1.5 G 16.4 18.4
E 1.65 1.85 N 50
7.4 7.6 T 22.4
KO 2.55 2.75
PO 3.9 4.1 Base qty. 2500
P1 7.9 8.1 Bulk qty. 2500
P2 1.9 21
40
T 0.25 0.35
W 15.7 16.3

3
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Packaging mechanical data LDFM
Figure 34. Tape for PPAK and DPAK
10 pitches cumulative
tolerance on tape +/- 0.2 mm
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Figure 35. Reel for PPAK and DPAK
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Table 12. DFN6 (3 x 3 mm) tape and reel mechanical data

mm
Dim.
Min. Typ. Max.
A0 3.20 3.30 3.40
BO 3.20 3.30 3.40
KO 1 1.10 1.20

Figure 36. Tape for DFN6 (3 x 3 mm)
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Packaging mechanical data LDFM

Figure 37. Reel for DFN6 (3 x 3 mm)
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Packaging mechanical data

)

Table 13. DFN6 (2 x 2 mm) tape and reel mechanical data

mm
Dim
Min. Typ. Max.
A 180
C 12.8 13.2
D 20.2
N 60
T 14.4
Ao 2.4
Bo 2.4
Ko 1.3
Po 4
P 4

Figure 38. Tape and reel for DFN6 (2 x 2 mm)
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Order codes

Table 14. Device summary

Order codes Packages Output voltages
LDFMPT-TR PPAK
LDFMPUR DFN6-3x3 Adjustable from 0.8 V
LDFMPVR DFNG6-2x2
LDFM50DT-TR DPAK
LDFM50PT-TR PPAK >V
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11 Revision history

Table 15. Document revision history

Date Revision Changes

28-Aug-2012 1 Initial release.

Part numbers LDFM and LDFM50 have been unified under LDFM.

Updated the Features and the Description in cover page.

Cancelled Tablel: Device summary.

Updated Section 2: Pin configuration, Section 3: Typical application, Section 4:
Absolute maximum ratings, Section 5: Electrical characteristics and Section 8:
Package mechanical data.

Added Section 9: Packaging mechanical data and Section 10: Order codes.
Minor text changes.

22-Nov-2013 2

3
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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
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