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L4940

1.5 A very low drop voltage regulator IC

Datasheet - production data

Table 1. Device summary

Order code Output
T0-220 D2PAK voltages
L4940V5 L4940D2T5-TR 5V
L4940V85 85V
TO-220 L4940D2T12-TR 12V
D2PAK

Features

e Precise 5, 8.5, 12 V outputs

e Low dropout voltage (450 mV typ. at 1 A)

e Very low quiescent current

e Thermal shutdown

e Short-circuit protection

e Reverse polarity protection

Description

The L4940 series of three-terminal positive

regulators is available in TO-220 and D2PAK

packages and with several fixed output voltages,

making it useful in a wide range of industrial and

consumer applications. Thanks to their very low

input/output voltage drop, these devices are

particularly suitable for battery-powered

equipment, reducing consumption and prolonging

battery-life. Each type employs internal current

limiting, anti-saturation circuit, thermal shutdown

and safe area protection.
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Block diagram
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Block diagram

Figure 1. Block diagram
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Pin configuration

L4940

2 Pin configuration
Figure 2. Pin connections (top view)
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L4940

Maximum ratings

3 Maximum ratings
Table 2. Absolute maximum ratings
Symbol Parameter Value Unit
V, Forward input voltage 30 \%
Vo=5V, Rg=100Q -15 v
Vir Reverse input voltage Vo=85V,Rg=180Q -15 \%
Vo=12V,Rg=240Q -15 v
Io Output current Internally limited mA
Pp Power dissipation Internally limited mwW
Tstg Storage temperature range -40 to +150 °C
Top Operating junction temperature range -40 to +150 °C
Note: Absolute maximum ratings are those values beyond which damage to the device may occur.
Functional operation under these conditions is not implied.
Table 3. Thermal data
Symbol Parameter TO-220 D2PAK Unit
Rihic Thermal resistance junction-case 3 3 °C/IW
Rihia Thermal resistance junction-ambient 50 62.5 °CIW
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Test circuits L4940

4 Test circuits

Figure 3. DC parameters
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Figure 4. Load regulation
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Figure 5. Ripple rejection
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L4940 Electrical characteristics
5 Electrical characteristics
Refer to test circuit, V| =7V, C, = 0.1 uF, Co = 22 uF, T; = 25 °C, unless otherwise specified.
Table 4. L4940#5 electrical characteristics
Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Output voltage lo =500 mA 4.9 5 5.1 \%
Vo Output voltage lo=5mAto15A,V,=65t015V 4.8 5 5.2 \%
V| Maximum input voltage lo=5mA 17 \%
AVg Line regulation V|=6t017V,lg=5mA 4 10 mvV
lo=5mAtol15A 8 25 mV
AVg Load regulation
lo=05At01A 5 15 mV
lo =5mA 5 8 mA
lq Quiescent current
lo=15AV, =65V 30 50 mA
lo=5mA 3 mA
Alg Quiescent current change
lo=15A,V,=6.5t016 V 15 mA
AV /! AT | Output voltage drift 0.5 mV/°C
SVR Supply voltage rejection f=120Hz,Ig=1A 58 68 dB
lo=05A 200 400 mV
Vy4 Dropout voltage
lo=15A 500 900 mV
V=14V 2 2.7
Isc Short-circuit current A
V,=6.5V 2.2 2.9
Refer to test circuit, V,= 10.5V, C, = 0.1 pF, Co = 22 pF, T; = 25 °C, unless otherwise
specified.
Table 5. L4940#85 electrical characteristics
Symbol Parameter Test conditions Min. Typ. Max. Unit
Vo Output voltage lo =500 mA 8.3 8.5 8.7 \%
Vo Output voltage lo=5mAto15A,V,=10.2t0 15V 8.15 8.5 8.85 \%
V, Maximum input voltage lo =5mA 17 \Y
AVg Line regulation V|=95t017V, Ig=5mA 4 9 mvV
lo=5mAtol15A 12 30 mV
AVq Load regulation
lo=05At01A 8 16 mV
lo =5mA 4 8 mA
lq Quiescent current
lo=15A,V, =102V 30 50 mA
lo =5mA 25 mA
Alg Quiescent current change
lo=15A,V,=10.2t0 16 V 15 mA
Kys DoclD2141 Rev 14 7125




Electrical characteristics L4940
Table 5. L4940#85 electrical characteristics (continued)

Symbol Parameter Test conditions Min. Typ. | Max. Unit
AVg /! AT | Output voltage drift 0.8 mV/°C
SVR Supply voltage rejection f=120Hz,Ig=1A 58 66 dB

lo=05A 200 400 mV
Vy4 Dropout voltage
lo=15A 500 900 mV
V=14V 2 2.7
Isc Short-circuit current A
V,=10.2V 2.2 2.9
Refer to test circuit, V| = 14 V, C; = 0.1 uF, Cq = 22 uF, T; = 25 °C, unless otherwise
specified.
Table 6. L4940#12 electrical characteristics
Symbol Parameter Test conditions Min. Typ. | Max. Unit
Vo Output voltage lo =500 mA 11.75 12 12.25 \Y
Vo Output voltage lo=5mAto15A,V,=138t0 15V 115 12 12.5 \%
V| Maximum input voltage lo=5mA 17 \%
AVg Line regulation V|=13t017 V,lg=5mA 3 7 mvV
lo=5mAtol15A 15 35 mVvV
AVg Load regulation
lo=05At01A 10 25 mV
lo =5mA 4 8 mA
lq Quiescent current
lo=15A,V, =138V 30 50 mA
lo=5mA 1.5 mA
Alg Quiescent current change
lo=15A,V,=13.8t0 16 V 10 mA
AV /AT | Output voltage drift 1.2 mV/°C
SVR Supply voltage rejection f=120Hz,Ig=1A 55 61 dB
lo=05A 200 400 mV
Vy4 Dropout voltage
lo=15A 500 900 mV
Isc Short-circuit current Vi =14V 2 2.7 A
Zg Output impedance f=120Hz,Io=05A 40 mQ
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5] Performance characteristics

Figure 6. Dropout voltage vs. output current
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Figure 7. Dropout voltage vs. temperature
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Figure 8. Output voltage vs. temperature
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Figure 9. Output voltage vs. temperature
(L4940V85)
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Figure 10. Output voltage vs. temperature
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Figure 11. Quiescent current vs. temperature
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L4940

Figure 12. Quiescent current vs. input voltage
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Figure 13. Quiescent current vs. output current
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14. Short-circuit current vs. temperature
(L4940V5)
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Figure 15. Peak output current vs. input/output
differential voltage (L4940V5)
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Figure 16. Low voltage behavior (L4940V5)
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Figure 17. Low voltage behavior (L4940V85)
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Performance characteristics

Figure 18. Low voltage behavior (L4940V12)
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Figure 19. Supply voltage rejection vs.
frequency (L4940V5)

G- 6387

e LI |
To=0.5A

70

~_

® ) Co=100,F%

50 /] ] |
V' | 1o0uF
N 22 AT

40 In

TANTALUM PPN
W L L
07 03 1 3 10 f (KH2)

Figure 20. Supply voltage rejection vs. output
current (L4940V5)
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Figure 21. Load dump characteristics (L4940V5)
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Figure 22. Line transient response (L4940V5)
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Figure 23. Total power dissipation
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L4940
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Figure 24. Load transient response
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L4940 Application circuits

7 Application circuits

Figure 25. Distributed power supply with the L4960, L4940 and the L4941
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Figure 26. Distributed power supply with the L296, L4940, and the L4941
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Note: Advantages of these applications are:

On-card regulation with short-circuit and thermal protection on each output. Very high total
system efficiency due to the switching pre-regulation and very low drop post-regulation.
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Application circuits L4940

Figure 27. Secondary regulation for switch mode power supply with the L4940
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Note: Advantages of this configuration are:

Very high regulation (line and load on both the output voltage. 12 V output short-circuit and
thermal protection. Very high efficiency on the 12 V output due to the low drop regulator.
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L4940 Package information

8 Package information

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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Package information L4940

8.1 TO-220 (dual gauge) package information

Figure 28. TO-220 (dual gauge) package outline
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Package information

)

Table 7. TO-220 (dual gauge) mechanical data

mm
Dim.
Min. Typ. Max.
A 4.40 4.60
b 0.61 0.88
bl 1.14 1.70
0.48 0.70
D 15.25 15.75
D1 1.27
E 10 10.40
e 2.40 2.70
el 4.95 5.15
F 1.23 1.32
H1 6.20 6.60
J1 2.40 2.72
L 13 14
L1 3.50 3.93
L20 16.40
L30 28.90
P 3.75 3.85
Q 2.65 2.95
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Package information L4940

8.2 TO-220 (dual gauge) packing information

Figure 29. Tube for TO-220 (dual gauge) outline (mm.)
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L4940 Package information

8.3 D2PAK package information

Figure 30. D2PAK package outline

SEATING PLANE

COPLANARITY AT

GAUGE PLANE

0079457_T

)

DoclD2141 Rev 14 19/25




Package information

L4940

20/25

Table 8. D2PAK mechanical data

mm
Dim.
Min. Typ. Max.
A 4.40 4.60
Al 0.03 0.23
b 0.70 0.93
b2 1.14 1.70
c 0.45 0.60
c2 1.23 1.36
D 8.95 9.35
D1 7.50
E 10 10.40
El 8.50
e 2.54
el 4.88 5.28
H 15 15.85
J1 2.49 2.69
L 2.29 2.79
L1 1.27 1.40
L2 1.30 1.75
R 0.4
V2 0° 8°
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Figure 31. D2PAK recommended footprint("")
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Package information L4940
8.4 D2PAK packing information
Figure 32. D2PAK tape outline
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Figure 33. D2PAK reel outline
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Table 9. D2PAK tape and reel mechanical data
Tape Reel
mm mm
Dim. Dim.
Min. Max. Min. Max.
A0 10.5 10.7 A 330
BO 15.7 15.9 B 1.5
D 1.5 1.6 C 12.8 13.2
D1 1.59 1.61 D 20.2
E 1.65 1.85 G 24.4 26.4
F 11.4 11.6 N 100
KO 4.8 5.0 T 30.4
PO 3.9 4.1
P1 11.9 12.1 Base qty 1000
P2 1.9 2.1 Bulk qty 1000
50
T 0.25 0.35
W 23.7 24.3
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9 Revision history

Table 10. Document revision history

Date Revision Changes
04-Feb-2005 6 Added new package D2PAK/A.
18-Sep-2006 7 Order codes and new template have been updated.
31-May-2007 8 Order codes have been updated.
19-Sep-2007 9 Added Table 1 to cover page.
20-Feb-2008 10 Modified: Table 1 on page 1.
29-Jul-2009 11 Modified: Table 1 on page 1.
16-Dec-2009 12 Modified: Table 6 on page 8.

The L4940XX5, L4940XX85, L4940XX10, L4940XX12 have been changed
into the L4940.

Updated: the title and the description in cover page.

04-Nov-2013 13 Updated Section 4: Test circuits, Section 5: Electrical characteristics,
Section 6: Performance characteristics and Section 8: Package information.

Added Section 8.4: D2PAK packing information.
Minor text changes.

Updated title in Table 1: Device summary.
08-Apr-2015 14 Updated Section 8: Package information.
Minor text changes.
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IMPORTANT NOTICE — PLEASE READ CAREFULLY

STMicroelectronics NV and its subsidiaries (“ST”) reserve the right to make changes, corrections, enhancements, modifications, and
improvements to ST products and/or to this document at any time without notice. Purchasers should obtain the latest relevant information on
ST products before placing orders. ST products are sold pursuant to ST’s terms and conditions of sale in place at the time of order
acknowledgement.

Purchasers are solely responsible for the choice, selection, and use of ST products and ST assumes no liability for application assistance or
the design of Purchasers’ products.

No license, express or implied, to any intellectual property right is granted by ST herein.

Resale of ST products with provisions different from the information set forth herein shall void any warranty granted by ST for such product.

ST and the ST logo are trademarks of ST. All other product or service names are the property of their respective owners.

Information in this document supersedes and replaces information previously supplied in any prior versions of this document.

© 2015 STMicroelectronics — All rights reserved
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