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LM1117 800-mA, Low-Dropout Linear Regulator

1 Features 3 Description

« For a newer drop-in alternative, see the TLV1117 The LM1117 is a low dropout voltage regulator with a

» For drop-in replacements in fixed output SOT-223 dropout of 1.2 V at 800 mA of load current.
package configuration and improved functionality,
see the TLV761

* Availablein1.8V, 25V, 3.3V, 5V, and adjustable
versions

* Space-saving SOT-223 and WSON packages

The LM1117 is available in an adjustable version,
which can set the output voltage from 1.25V to 13.8 V
with only two external resistors. In addition, the device
is available in five fixed voltages, 1.8 V, 25V, 3.3V,

* Current limiting and thermal protection and5V.

*  Output current: 800 mA The LM1117 offers current limiting and thermal
* Line regulation: 0.2% (maximum) shutdown. The circuit includes a Zener trimmed band-
* Load regulation: 0.4% (maximum) gap reference to assure output voltage accuracy to
* Temperature range: within £1%.

- LM1117: 0°C to +125°C

— LMA1171: —40°C to 4+125°C A minimum of 10-yF tantalum capacitor is required

at the output to improve the transient response and

2 Applications stability.

» AC drive power stage modules Package Information

* Merchant network and server PSU PART NUMBER | PACKAGE( BODY SIZE (NOM)

e Industrial AC/DC DCY (SOT-223, 4)|6.50 mm x 3.50 mm

* Ultrasound scanners NDE (TO-220, 3) |14.986 mm x 10.16 mm

e Servo drive control modules tmm; NDP (T0-252, 3) |6.58 mm x 6.10 mm
NGN (WSON, 8) [4.00 mm x 4.00 mm
KTT (TO-263,3) |10.18 mm x 8.41 mm

(1)  For all available packages, see the orderable addendum at
the end of the data sheet.

LM1117-ADJ

OT ViN Vout —O
ADJ
10 uF R
a | 1210

A~ 100 uF

. —
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VOUT = 1.25 (1 + E

*CAdj is optional, however it will improve ripple rejection.

Adjustable Output Regulator

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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5 Device Comparison Table

lout PARAMETER LM1117 TLV1117 UNIT
Input voltage range (max) 15 15 \Y
Load regulation accuracy 1.6 1.6 %
PSRR (120 Hz) 75 75 dB
Recommended operating temperature 0-125 -40 - 125 °C
800 mA SOT-223 Tya 61.6 104.3 °C/W
TO-220 Tya 23.8 30.1 °C/W
TO-252 Tya 451 50.9 °C/W
TO-263 Tya 41.3 27.5 °C/W
WSON-8 T ja 39.3 38.3 °C/W
6 Pin Configuration and Functions
[ 1INPUT Vout [ ————INpUT
Tab is — O — 0N
v OUTPUT
out [ ———————ADJ/GND
[ 1 ADJ/GND

Figure 6-1. DCY Package,

TA

Vour

4-Pin SOT (Top View)

B IS

[ INPUT
[ ouTPUT
[ 11 ADJ/GND

Figure 6-3. KTT Package, 3-Pin TO-263 (Top View)

Figure 6-2. NDE Package, 3-Pin TO-220 (Top View)

Tab is
Vour

T inou

t

Output

T rai/eno

Figure 6-4. NDP Package, 3-Pin TO-252 (Top View)

ADJGND | 777

viw| 1273
Vout

ViN| L8

v | 1473

{81 | NOT CONNECTED
£.7.1 [ vour
£.8.1 [ vour
5.1 [ vour

When using the WSON package pins 2, 3, and 4 must be connected together and pins 5, 6, and 7 must be connected together.

Table 6-1. Pin Functions

Figure 6-5. NGN Package, 8-Pin WSON (Top View)

PIN
1/0 DESCRIPTION
NAME TO-252 | WSON | SOT-223 | TO-263 TO-220
ADJ/GND 1 1 1 1 1 | Adjust pln'for adjustable output option. Ground pin for fixed
output option.
VN 3 2,3,4 3 3 3 | Input voltage pin for the regulator
Vour 2. TAB 5’Ti’B7’ 2.4 2,TAB | 2,TAB | O |Outputvoltage pin for the regulator
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7 Specifications
7.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)(")

MIN MAX UNIT
Maximum input voltage (V|y to GND) 20 Vv
Power dissipation(?) Internally Limited
Junction temperature (T,;)@ 150 °C
Storage temperature, Tsig -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress
ratings only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under
Recommended Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device
reliability.

(2)  The maximum power dissipation is a function of Tjmax) » Reya, @nd Ta. The maximum allowable power dissipation at any ambient
temperature is Pp = (T jmax)~Ta)/Reya- All numbers apply for packages soldered directly into a PCB.

7.2 ESD Ratings

VALUE UNIT
+2000 \

V(EsD) ‘ Electrostatic discharge ‘ Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(")

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process. Pins listed as

+2000 V may actually have higher performance.

7.3 Recommended Operating Conditions

over operating free-air temperature range (unless otherwise noted)

MIN MAX UNIT
Input voltage (V|y to GND) 15 \Y
LM1117 0 125 °C
Junction temperature (T,)(")
LM11171 -40 125

(1)  The maximum power dissipation is a function of T jmax) » Reya, @nd Ta. The maximum allowable power dissipation at any ambient
temperature is Pp = (T ymax)—Ta)/Reua- All numbers apply for packages soldered directly into a PCB.

7.4 Thermal Information

LM1117, LM1117I
THERMAL METRIC( (sg'I(':-'IZS) (Tg?zgm (TgI-DZPSZ) (VvSG(;lN) (ngm) i
4 PINS 3 PINS 3 PINS 8 PINS 3 PINS
Reua Junction-to-ambient thermal resistance 61.6 23.8 451 39.3 41.3 °C/W
ReJctop) Junction-to-case (top) thermal resistance 425 16.6 52.1 31.4 441 °C/W
ReJs Junction-to-board thermal resistance 10.4 5.3 29.8 16.5 242 °C/IW
Wyt Junction-to-top characterization parameter 2.9 3.1 4.5 0.3 10.9 °C/W
Wis Junction-to-board characterization parameter 10.3 5.3 29.4 16.7 23.2 °C/W
Reuc(bot) Junction-to-case (bottom) thermal resistance — 1.5 1.3 5.6 1.3 °C/IW

(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC package thermal metrics application
report.
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7.5 LM1117 Electrical Characteristics

unless otherwise specified, T, = 25°C

PARAMETER TEST CONDITIONS MIN() TYP®) MAX(")| UNIT
LM1117-ADJ
lour = 10 MA, Vin = Vour =2V, Ty = 25°C 1.238 1.25 1.262
VRer Reference voltage LM1117-ADJ T,=25°C 1.25 \
10 mA < loyr < 800 MA, 1.4 V< | gyer the junction temperature range
Vin=Vour £ 10V 0° 0 195°C P 9 1.225 1.27
LM1117-1.8
lout = 10 MA, Vi = 3.8 V, T, = 25°C 1.782 18 1.818
LM1117-1.8 Ty=25°C 1.8 %
0=loyr =800 mA, 3.2V <ViNS | over the junction temperature range
10V 0% 10 1950 9 1746 1.854
LM1117-2.5
lour = 10 MA, Viy = 4.5V, T, = 25°C 2475 25 2.525
LM1117-2.5 Ty=25°C 25 \Y
0<lpyr <800 MA, 3.9V <ViN< | gyer the junction temperature range
10V oo to 19500 P 9 245 2.55
V Output voltage
o i ’ LM1117-3.3 3.267 3.3 3.333
lour=10mA, V=5V T,;=25°C : : )
LM1117-3.3 Ty=25°C 33 v
0=<lpoyr <800 mMA, 475V =V, ncti
- 100\l/JT IN gxolgrtr%tgr:ghon temperature range 3935 3365
LM1117-5.0
lour = 10 MA, Vi =7 V, T, = 25°C 4.95 5 5.05
LM1117-5.0 Ty=25°C 5 v
0<loyr <800 MA, 8.5V <VINS | gver the junction temperature range
12v 0°C to 125°C 49 51
LM1117-ADJ Ty=25°C 0.035%
lout = 10mA, 1.5V < ViN-VouT = | over the junction temperature range 0.2%
13.75v 0°C to 125°C s
Ty=25°C 1
LM1117-1.8 — v
lour=0mA, 32V <V,<10V |over the junction temperature range 6 m
0°C to 125°C
T,=25°C 1
AV Line regulation(®) LM1117-2.5 : i mv
out 9 lour=0mA, 3.9V <Vys10V |over the junction temperature range 6
0°C to 125°C
Ty=25°C 1
LM1117-3.3
lout =0 mMA, 4.75 V < Vjy < 15 V | over the junction temperature range 6 mvV
0°C to 125°C
Ty=25°C 1
LM1117-5.0
lour=0mA, 6.5V<Vy<15V gvgr th:zjgngﬁon temperature range 10 mv
°C to 125°
LM1117-ADJ Ty=25°C 0.2%
Vin=Vour =3V, 10 =loyr < 800 | over the junction temperature range 0.4%
mA 0°C to 125°C g
T,=25°C 1
LM1117-1.8 vV
Vin=3.2V, 0 < loyt < 800 mA over the junction temperature range 10 m
0°C to 125°C
Ty=25°C 1
AV Load regulation(® LM1117-2.5 : ot mv
out 9 Vin=3.9V,0<Ioyr<800mA |over the junction temperature range 10
0°C to 125°C
Ty=25°C 1
LM1117-3.3
ViN=4.75V, 0 < lgyT < 800 mA | over the junction temperature range 10 mv
0°C to 125°C
T,=25°C 1
LM1117-5.0 — v
Vin=6.5V, 0 < lgyr < 800 mA over the junction temperature range 15 m
0°C to 125°C
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7.5 LM1117 Electrical Characteristics (continued)

unless otherwise specified, T; = 25°C

PARAMETER TEST CONDITIONS MIN() TYP®) MAX(")| UNIT
T,=25°C 1.1
loyr = 100 mA over the junction temperature range 12 v
0°C to 125°C ’
v T,=25°C 1.15
V";UT Dropout voltage) loyt = 500 mA over the junction temperature range 125 v
0°C to 125°C ’
T,=25°C 1.2
loyt = 800 mA over the junction temperature range 13 v
0°C to 125°C ’
ILIMIT Current limit VIN - VOUT =5V, TJ =25°C 800 1200 1500 mA
T,=25°C 1.7
Minimum load LM1117-ADJ A
current® Vin=15V over the junction temperature range 5 m
0°C to 125°C
T,=25°C 5
LM1117-1.8
VNS 15V over the junction temperature range 10 mA
0°C to 125°C
T,=25°C 5
LM1117-2.5
V<15V over the junction temperature range 10 mA
0°C to 125°C
Quiescent current
T,=25°C 5
LM1117-3.3 - - A
VNE15V over the junction temperature range 10 m
0°C to 125°C
T,=25°C 5
LM1117-5.0 A
VinS 15V over the junction temperature range 10 m
0°C to 125°C
Thermal regulation Ta = 25°C, 30-ms pulse 0.01 0.1 %IW
f 120 Ha, Viy —Vour = 3 2 22C I
’ ) = Z, _ =
Ripple regulation VRI{D/:EPLE =1Vpp vt over the junction temperature range 60 dB
0°C to 125°C
T,=25°C 60
Adjust pin current uA
over the junction temperature range 0°C to 125°C 120
T,=25°C 0.2
Adjust pin current 10 < lpyt < 80 OMA, - A
change 14V <Viy-Vour< 10V over the junction temperature range 5 H
0°C to 125°C
Temperature stability 0.5%
Long term stability Ta = 125°C, 1000 hours 0.3%
RMS output noise (% of Vout), 10 Hz < f< 10 kHz 0.003%

(1)  Alllimits are ensured by testing or statistical analysis.

(2) Typical Values represent the most likely parametric normal.

(3) Load and line regulation are measured at constant junction room temperature.

(4) The dropout voltage is the input/output differential at which the circuit ceases to regulate against further reduction in input voltage. This
voltage is measured when the output voltage has dropped 100 mV from the nominal value obtained at V|5 = Voyt + 1.5 V.

(5) The minimum output current required to maintain regulation.
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7.6 LM1117I1 Electrical Characteristics

unless otherwise specified, T; = 25°C

PARAMETER TEST CONDITIONS MIN(™ TYP®@) MAX(")| UNIT
LM11171-ADJ
lour = 10 MA, Viy — Vout = 2V, T, = 25°C 1.238 1.25 1.262
VReF Reference voltage || M11171-ADJ Ty=25 C : 1.25 v
10 mA < loyt < 800 mA, 1.4 V < v,y |OVver the junction
—Vour<10V temperature range — 1.2 1.29
40°C to 125°C
LM11171-3.3
lour = 10 MA. Vi = 5V, T, = 25°C 3.267 33 3333
T,=25°C 3.3
LM11171-3.3 i v
0 < loyr < 800 MA, 4.75 V <V, < 10 |over the junction
Vv temperature range — 3.168 3.432
v Outout volt 40°C to 125°C
utput voltage
ot P 9 LM11171-5.0 495 5 5 05
IOUT=1O mA, V|N=7V, TJ=25°C ’ ’
T,=25C 5
LM11171-5.0 & — v
0<loyr <800 MA, 6.5V < V<12 |over the junction
Vv temperature range — 4.8 5.2
40°C to 125°C
T,=25°C 0.035%
LM11171-ADJ —
lout = 10 MA, 1.5V £ Vjy = Vour < |OVer the junction
1375V temperature range — 0.3%
40°C to 125°C
T,=25°C 1
. . LM11171-3.3 i i
AV Line regulation(®) over the junction mV
out g lour=0mA, 475V <V 15V temperature range — 10
40°C to 125°C
T,=25°C 1
LM11171-5.0 over the junction mv
lour=0mA,6.5V=sVN<15V temperature range — 15
40°C to 125°C
T,=25°C 0.2%
LM11171-ADJ —
Vin=Vour =3V, 10 < lgyt < 800 over the junction
mA temperature range — 0.5%
40°C to 125°C
T,=25°C 1
. LM11171-3.3 i i
AV, Load regulation® over the junction mv
out 9 ViN=4.75V, 0 < Igyr = 800 mA temperature range — 15
40°C to 125°C
T,=25°C 1
LM11171-5.0 over the junction mv
ViN=6.5V, 0 <loyr <800 mA temperature range — 20
40°C to 125°C
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7.6 LM1117I1 Electrical Characteristics (continued)

unless otherwise specified, T; = 25°C

PARAMETER TEST CONDITIONS MIN(™ TYP®@) MAX()| UNIT
T,=25°C 1.1
lout = 100 MA over the junction Vv
temperature range — 1.3
40°C to 125°C
T,=25°C 1.15
Vin-V our | Dropout voltage®  |lgyt = 500 mA over the junction \%
temperature range — 1.35
40°C to 125°C
T,=25°C 1.2
lout = 800 MA over the junction \V;
temperature range — 1.4
40°C to 125°C
ILmir Current limit ViNn—Vour=5V, T;=25°C 800 1200 1500 mA
T,=25°C 1.7
Minimum load LM11171-ADJ over the junction
) _ mA
current Vin=15V temperature range — 5
40°C to 125°C
T,=25°C 5
LM11171-3.3 over the junction mA
VNS 15V temperature range — 15
40°C to 125°C
Quiescent current
T,=25°C 5
LM11171-5.0 over the junction mA
VNS 15V temperature range — 15
40°C to 125°C
Thermal regulation |Ta =25°C, 30-ms pulse 0.01 0.1 %/W
T,=25°C 75
Ripple regulation frippLE =_120 Hz, Vin=Vour =3V Jover the junction dB
VRrippLE = 1 Vpp temperature range — 60
40°C to 125°C
. . T,=25°C 60
Adjust pin current - - MA
over the junction temperature range —40°C to 125°C 120
T,=25°C 0.2
Adjust pin current |10 < Ioyt < 800 mA, over the junction uA
change 1.4V<sViy—Voyrs10V temperature range — 10
40°C to 125°C
Temperature o
stability 0.5%
Long term stability |Tp = 125°C, 1000 hours 0.3%
RMS output noise | (% of Voyt), 10 Hz<f< 10 kHz 0.003%

M
(2
©)
4)

®)

All limits are ensured by testing or statistical analysis.

Typical Values represent the most likely parametric normal.
Load and line regulation are measured at constant junction room temperature.
The dropout voltage is the input/output differential at which the circuit ceases to regulate against further reduction in input voltage. This

voltage is measured when the output voltage has dropped 100 mV from the nominal value obtained at V| = Voytr + 1.5 V.

The minimum output current required to maintain regulation.
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7.7 Typical Characteristics

Figure 7-3. Load Regulation

14 ‘ 14 T, = 125°C
1.2 T, = 25°C 1.2 -
J — =
- = T, = 25°C
s ——— = )
o "] T, =125° e
g 08 3 08
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> d
=~ 06 3 06
3 S
2 04 v 04
a )
"l
0.2 0.2 I
0 0
0 200 400 600 800 0 5 10 15
Output Current (mA) Input/Output Differential (V)
Figure 7-1. Dropout Voltage (V\y — Vour) Figure 7-2. Short-Circuit Current
0 T T T 90
Al gpp = 800 mA 5 ] Vi~ Your = 3V
g -0.5 L ‘=__.- —!\ﬂl
s z 0 TV v = N
S 0.1 3 60 Vin ™ Your = Voropout \
o c N\
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-0.35 0 s
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Figure 7-4. LM1117-ADJ Ripple Rejection

90 r
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5 \RIPE\ RIPPLE PP
@ —
S 5o |TRippLe = 20kHZ, Vyppe = 0.5 Vep
3
£ 40
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Figure 7-5. LM1117-ADJ Ripple Rejection vs Current
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Figure 7-6. Temperature Stability
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7.7 Typical Characteristics (continued)
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Figure 7-8. LM1117-5.0 Load Transient Response
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8 Detailed Description
8.1 Overview

The LM1117 adjustable version develops a 1.25-V reference voltage, Vrer, between the output and the adjust
pin. As shown in Figure 8-1, this voltage is applied across resistor R1 to generate a constant current 11. The
current lppy from the adjust pin can introduce error to the output, but because this current is very small (60 pA)
compared to the I1 and very constant with line and load changes, the error can be ignored. The constant current
I1 then flows through the output set resistor R2 and sets the output voltage to the desired level.

For fixed voltage devices, R1 and R2 are integrated inside the devices.

LM1117-ADJ

VIN Vi Vout Vout
ADJ
10 uF:[

R2
Vour = Veer (1 + 77) + lapy R2

Figure 8-1. Basic Adjustable Regulator
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8.3 Feature Description
8.3.1 Load Regulation

The LM1117 regulates the voltage that appears between the output and ground pins, or between the output and
adjust pins. In some cases, line resistances can introduce errors to the voltage across the load. To obtain the
best load regulation, a few precautions are needed.

Figure 8-2 illustrates a typical application using a fixed output regulator. The Rt1 and Rit2 are the line
resistances. Obviously the V| pap is less than the Voyt by the sum of the voltage drops along the line
resistances. In this case, the load regulation at the R oap is degraded from the data sheet specification. To
improve this degradation, the load must be tied directly to the output terminal on the positive side and directly
tied to the ground terminal on the negative side.
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Figure 8-2. Typical Application Using Fixed Output Regulator

When the adjustable regulator is used (Figure 8-3), the best performance is obtained with the positive side of
the resistor R1 tied directly to the output terminal of the regulator rather than near the load. This eliminates
line drops from appearing effectively in series with the reference and degrading regulation. For example, a 5-V
regulator with 0.05-Q resistance between the regulator and load has a load regulation resulting from the line
resistance of 0.05 Q x ;. If R1 (= 125 Q) is connected near the load, the effective line resistance is 0.05 Q (1 +
R2 / R1) or in this case, four times worse. In addition, the ground side of the resistor R2 can be returned near the
ground of the load to provide remote ground sensing and improve load regulation.

LM1117 = ADJ Rt1
YiIN =1 Yin Vout
ADJ

Vout

Rt2

Vioap = Veer (RT+R2)/RT - | Rt1

Figure 8-3. Best Load Regulation Using Adjustable Output Regulator
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8.4 Device Functional Modes
8.4.1 Protection Diodes

Under normal operation, the LM1117 regulators do not need any protection diode. With the adjustable device,
the internal resistance between the adjust and output terminals limits the current. No diode is needed to divert
the current around the regulator even with capacitor on the adjust terminal. The adjust pin can take a transient

signal of +25V with respect to the output voltage without damaging the device.

When a output capacitor is connected to a regulator and the input is shorted to ground, the output capacitor
will discharge into the output of the regulator. The discharge current depends on the value of the capacitor, the
output voltage of the regulator, and rate of decrease of V. In the LM1117 regulators, the internal diode between
the output and input pins can withstand microsecond surge currents of 10A to 20A. With an extremely large
output capacitor (21000 pF), and with input instantaneously shorted to ground, the regulator could be damaged.

In this case, an external diode is recommended between the output and input pins to protect the regulator, as

shown in Figure 8-4.

1N4002
(Optional)
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LM1117-ADJ
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Figure 8-4. Regulator With Protection Diode

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: LM1117

Submit Document Feedback

13


https://www.ti.com
https://www.ti.com/product/LM1117
https://www.ti.com/lit/pdf/SNOS412
https://www.ti.com/feedbackform/techdocfeedback?litnum=SNOS412Q&partnum=LM1117
https://www.ti.com/product/lm1117?qgpn=lm1117

13 TEXAS
LM1117 INSTRUMENTS
SNOS412Q - FEBRUARY 2000 — REVISED JANUARY 2023 www.ti.com

9 Application and Implementation

Note

Information in the following applications sections is not part of the Tl component specification,
and Tl does not warrant its accuracy or completeness. TI's customers are responsible for
determining suitability of components for their purposes, as well as validating and testing their design
implementation to confirm system functionality.

9.1 Application Information

The LM1117 is a versatile and high performance linear regulator with a wide temperature range and tight line/
load regulation operation. An output capacitor is required to further improve transient response and stability. For
the adjustable option, the ADJ pin can also be bypassed to achieve very high ripple-rejection ratios. The LM1117
is versatile in its applications, including being used as a post regulator for DC/DC converters, battery chargers,
and microprocessor supplies.

9.2 Typical Application

LM1117-ADJ

OT ViN Vout
ADJ

A~ 100 uF

R2
Vour = 1.25 (1 +

*CAdj is optional, however it will improve ripple rejection.
Figure 9-1. 1.25-V to 10-V Adjustable Regulator With Improved Ripple Rejection

9.2.1 Design Requirements

The device component count is very minimal, employing two resistors as part of a voltage divider circuit
and an output capacitor for load regulation. A 10-pyF tantalum on the input is a suitable input capacitor for
almost all applications. An optional bypass capacitor across R2 can also be used to improve PSRR. See the
Recommended Operating Conditions table for more information.

9.2.2 Detailed Design Procedure

The output voltage is set based on the selection of the two resistors, R1 and R2, as shown in Figure 9-1. For
details on capacitor selection, see the External Capacitors section.

9.2.2.1 External Capacitors
9.2.2.1.1 Input Bypass Capacitor

An input capacitor is recommended. A 10-yF tantalum on the input is a suitable input capacitor for almost all
applications.

9.2.2.1.2 Adjust Terminal Bypass Capacitor

The adjust terminal can be bypassed to ground with a bypass capacitor (Cap,) to improve ripple rejection. This
bypass capacitor prevents ripple from being amplified as the output voltage is increased. At any ripple frequency,
the impedance of the Cap; must be less than R1 to prevent the ripple from being amplified:
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1/ (21 * frippLe % Capy) < R1 (1)

The R1 is the resistor between the output and the adjust pin. The value is normally in the range of 100 Q to 200
Q. For example, with R1 = 124 Q and frjpp g = 120 Hz, the Cpp,y must be > 11pF.

9.2.2.1.3 Output Capacitor

The output capacitor is critical in maintaining regulator stability, and must meet the required conditions for both
minimum amount of capacitance and equivalent series resistance (ESR). The minimum output capacitance
required by the LM1117 is 10 pF, if a tantalum capacitor is used. Any increase of the output capacitance will
merely improve the loop stability and transient response. The ESR of the output capacitor should range between
0.3 Q to 22 Q. In the case of the adjustable regulator, when the Cpp, is used, a larger output capacitance (22-uF
tantalum) is required.

9.2.3 Application Curve

As shown in Figure 9-2, the dropout voltage will vary with output current and temperature. Care should be taken
during design to ensure the dropout voltage requirement is met across the entire operating temperature and
output current range.
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Figure 9-2. Dropout Voltage (ViNn — Vour)

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback

Product Folder Links: LM1117

15


https://www.ti.com
https://www.ti.com/product/LM1117
https://www.ti.com/lit/pdf/SNOS412
https://www.ti.com/feedbackform/techdocfeedback?litnum=SNOS412Q&partnum=LM1117
https://www.ti.com/product/lm1117?qgpn=lm1117

13 TEXAS
LM1117 INSTRUMENTS
SNOS412Q - FEBRUARY 2000 — REVISED JANUARY 2023 www.ti.com

9.3 System Examples

Several circuits can be realized with the LM1117. The circuit diagrams in this section demonstrate multiple
system examples that can be utilized in many applications.

LM1117-XX LM1117-5.0

Yin Vour Viy > 12V OT IN out To 5V to 10V
| GND | . +
10 uF* 10 uF 10 uF SND 100 pF

Tantalum | | Tantalum I I

- 10 uF -
* Required if the regulator is located far from the power supply filter.
Figure 9-3. Fixed Output Regulator = =
Figure 9-4. Adjusting Output of Fixed Regulators

LM1117-5.0 LM1117 - ADJ v
Vi > 9.0V IN out 7.5V Vi Vour —
ADJ < RI
10 uF = GND = 100 pF $ 240
M
| A~ 100 pF
— 2.5V — 10 uF L
- - Tantalum “T> S B2 aNa219 —AAA— TTL
S 720 T
Figure 9-5. Regulator With Reference * Min. output & 1.25V
Figure 9-6. 5-V Logic Regulator With Electronic
Shutdown*
LM1117-5.0
5.2V Line
Vin IN ouT ° 5.0V Battery
GND
500
1ko* e
LM1117-5.0
IN out
+ +
6.5V = 1ouF GND == 100 uF
* Select for charge rate.
Figure 9-7. Battery Backed-Up Regulated Supply
l LM1117-5.0
Vin H IN ouT
+ + pu—
T 10;LF_|_ GND 100 uF —
. l —O Vou = -5V
Floating Input
Figure 9-8. Low Dropout Negative Supply
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