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Negative Low Dropout Regulator
General Description
The LM2990 is a three-terminal, low dropout, 1 ampere neg-
ative voltage regulator available with fixed output voltages of
−5, −5.2, −12, and −15V.

The LM2990 uses new circuit design techniques to provide
low dropout and low quiescent current. The dropout voltage
at 1A load current is typically 0.6V and a guaranteed worst-
case maximum of 1V over the entire operating temperature
range. The quiescent current is typically 1 mA with 1A load
current and an input-output voltage differential greater than
3V. A unique circuit design of the internal bias supply limits
the quiescent current to only 9 mA (typical) when the regulator
is in the dropout mode (VOUT − VIN ≤ 3V). Output voltage ac-
curacy is guaranteed to ±5% over load, and temperature
extremes.

The LM2990 is short-circuit proof, and thermal shutdown in-
cludes hysteresis to enhance the reliability of the device when
overloaded for an extended period of time. The LM2990 is
available in a 3-lead TO-220 package and is rated for opera-

tion over the automotive temperature range of −40°C to +125°
C.

Features
■ 5% output accuracy over entire operating range

■ Output current in excess of 1A

■ Dropout voltage typically 0.6V at 1A load

■ Low quiescent current

■ Internal short circuit current limit

■ Internal thermal shutdown with hysteresis

■ Functional complement to the LM2940 series

Applications
■ Post switcher regulator

■ Local, on-card, regulation

■ Battery operated equipment

Typical Application

1080101

*Required if the regulator is located further than 6 inches from the power supply filter capacitors. A 1 μF solid tantalum or a 10 μF aluminum electrolytic
capacitor is recommended.

**Required for stability. Must be at least a 10 μF aluminum electrolytic or a 1 μF solid tantalum to maintain stability. May be increased without bound to
maintain regulation during transients. Locate the capacitor as close as possible to the regulator. The equivalent series resistance (ESR) is critical, and should
be less than 10Ω over the same operating temperature range as the regulator.

Ordering Information and Connection Diagrams

Temperature

Range

Output Voltage Package

-5.0 -5.2 -12 -15

−40°C to

+125°C

LM2990T-5.0 LM2990T-5.2 LM2990T-12 LM2990T-15 TO-220

LM2990S-5.0  LM2990S-12 LM2990S-15 TO-263

−55°C to

+125°C

LM2990J-5.0-QML

5962-9571101QEA

 LM2990J-12-QML

5962-9571001QEA

LM2990J-15-QML

5962-9570901QEA
J16A

LM2990WG5.0-QML

5962-9571101QXA

   
WG16A
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3-Lead TO-220

1080102

Front View
Order Number LM2990T-5.0, LM2990T-5.2, LM2990T-12

or LM2990T-15
See NS Package Number T03B

TO-263 Surface-Mount Package

1080111

Top View

1080112

Side View

Order Number LM2990S-5.0, LM2990S-12 or LM2990S-15
See NS Package Number TS3B

16-Lead Ceramic Dual-in-Line Package

1080133

Top View
Order Number

LM2990J-5.0-QML (5962-9571101QEA),
LM2990J-12-QML (5962-9571001QEA), or

LM2990J-15-QML (5962-9570901QEA),
See NS Package Number J16A

16-Lead Ceramic Surface Mount Package

1080134

Top View
Order Number

LM2990WG5.0-QML (5962-9571101QXEA)
See NS Package Number WG16A
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Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

Input Voltage −26V to +0.3V

ESD Susceptibility (Note 2) 2 kV

Power Dissipation (Note 3) Internally Limited

Junction Temperature (TJmax) 125°C

Storage Temperature −65°C to +150°C

Soldering Temperature  

 TO-220 (T), Wave 260°C, 10 sec

 TO-263 (S) 235°C, 30 sec

Operating Ratings (Note 1)

Junction Temperature Range (TJ) −40°C to +125°C

Maximum Input Voltage (Operational) −26V

Electrical Characteristics
VIN = −5V + VO(NOM) (Note 6) , IO = 1A, CO = 47 μF, unless otherwise specified. Boldface  limits apply over the entire operating

temperature range, −40°C ≤ TJ ≤ 125°C, all other limits apply for TJ = 25°C.

  LM2990-5.0 LM2990-5.2 Units

(Limit)Parameter Conditions Typ Limit Typ Limit

  (Note 4) (Note 5) (Note 4) (Note 5)

Output Voltage (VO) 5 mA ≤ IO ≤ 1A

−5

−4.90

−5.2

−5.10 V (max)

 −5.10 −5.30 mV (min)

   V

5 mA ≤ IO ≤ 1A −4.75 −4.94 V (max)

 −5.25 −5.46 V (min)

Line Regulation IO = 5 mA, 4 40 4 40 mV (max)

 VO(NOM) −1V > VIN > −26V      

Load Regulation 50 mA ≤ IO ≤ 1A 1 40 1 40 mV (max)

Dropout Voltage IO = 0.1A, ΔVO ≤ 100 mV 0.1 0.3 0.1 0.3 V (max)

 IO = 1A, ΔVO ≤ 100 mV 0.6 1 0.6 1 V (max)

Quiescent Current (Iq) IO ≤ 1A 1 5 1 5 mA (max)

 IO = 1A, VIN = VO(NOM) 9 50 9 50 mA (max)

Short Circuit Current RL = 1Ω (Note 7) 1.8 1.5 1.8 1.5 A (min)

Maximum Output Current (Note 7) 1.8 1.5 1.8 1.5 A (min)

Ripple Rejection Vripple = 1 Vrms, 58 50 58 50 dB (min)

 ƒripple = 1 kHz, IO = 5 mA      

Output Noise Voltage 10 Hz–100 kHz, IO = 5 mA 250 750 250 750 μV (max)

Long Term Stability 1000 Hours 2000  2000  ppm

Electrical Characteristics
VIN = −5V + VO(NOM) (Note 6) , IO = 1A, CO = 47 μF, unless otherwise specified. Boldface  limits apply over the entire operating

temperature range, −40°C ≤ TJ ≤ 125°C, all other limits apply for TJ = 25°C.

  LM2990-12 LM2990-15 Units

(Limit)Parameter Conditions Typ Limit Typ Limit

  (Note 4) (Note 5) (Note 4) (Note 5)

Output Voltage (VO) 5 mA ≤ IO ≤ 1A

−12

−11.76

−15

−14.70 V (max)

 −12.24 −15.30 V (min)

   V

5 mA ≤ IO ≤ 1A −11.40 −14.25 V (max)

 −12.60 −15.75 V (min)

Line Regulation IO = 5 mA, 6 60 6 60 mV (max)

 VO(NOM) −1V > VIN > −26V      

Load Regulation 50 mA ≤ IO ≤ 1A 3 50 3 50 mV (max)

Dropout Voltage IO = 0.1A, ΔVO ≤ 100 mV 0.1 0.3 0.1 0.3 V (max)

 IO = 1A, ΔVO ≤ 100 mV 0.6 1 0.6 1 V (max)
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  LM2990-12 LM2990-15 Units

(Limit)Parameter Conditions Typ Limit Typ Limit

  (Note 4) (Note 5) (Note 4) (Note 5)

Quiescent Current (Iq) IO ≤ 1A 1 5 1 5 mA (max)

IO = 1A, VIN = VO(NOM) 9 50 9 50 mA (max)

Short Circuit Current RL = 1Ω (Note 7) 1.2 0.9 1.0 0.75 A (min)

Maximum Output Current (Note 7) 1.8 1.4 1.8 1.4 A (min)

Ripple Rejection Vripple = 1 Vrms, 52 42 52 42 dB (min)

 ƒripple = 1 kHz, IO = 5 mA      

Output Noise Voltage 10 Hz–100 kHz, IO = 5 mA 500 1500 600 1800 μV (max)

Long Term Stability 1000 Hours 2000  2000  ppm

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is
intended to be functional, but do not guarantee specific performance limits. For guaranteed specifications and test conditions, see the Electrical Characteristics.

Note 2: Human body model, 100 pF discharged through a 1.5 kΩ resistor.

Note 3: The maximum power dissipation is a function of TJmax, θJA, and TA. The maximum allowable power dissipation at any ambient temperature is PD =
(TJmax − TA)/θJA. If this dissipation is exceeded, the die temperature will rise above 125°C, and the LM2990 will eventually go into thermal shutdown at a TJ of
approximately 160°C. For the LM2990, the junction-to-ambient thermal resistance, is 53°C/W, 73°C/W for the TO-263, and the junction-to-case thermal resistance
is 3°C. If the TO-263 package is used, the thermal resistance can be reduced by increasing the P.C. board copper area thermally connected to the package.
Using 0.5 square inches of copper area, θJA is 50°C/W; with 1 square inch of copper area, θJA is 37°C/W; and with 1.6 or more square inches of copper area,
θJA is 32°C/W.

Note 4: Typicals are at TJ = 25°C and represent the most likely parametric norm.

Note 5: Limits are guaranteed and 100% production tested.

Note 6: VO(NOM) is the nominal (typical) regulator output voltage, −5V, −5.2V, −12V or −15V.

Note 7: The short circuit current is less than the maximum output current with the −12V and −15V versions due to internal foldback current limiting. The −5V and
−5.2V versions, tested with a lower input voltage, does not reach the foldback current limit and therefore conducts a higher short circuit current level. If the LM2990
output is pulled above ground, the maximum allowed current sunk back into the LM2990 is 1.5A.

Definition of Terms
Dropout Voltage:  The input-output voltage differential at
which the circuit ceases to regulate against further reduction
in input voltage. Measured when the output voltage has
dropped 100 mV from the nominal value obtained at (VO + 5V)
input, dropout voltage is dependent upon load current and
junction temperature.

Input Voltage:  The DC voltage applied to the input terminals
with respect to ground.

Input-Output Differential: The voltage difference between
the unregulated input voltage and the regulated output volt-
age for which the regulator will operate.

Line Regulation:  The change in output voltage for a change
in the input voltage. The measurement is made under condi-
tions of low dissipation or by using pulse techniques such that
the average chip temperature is not significantly affected.

Load Regulation:  The change in output voltage for a change
in load current at constant chip temperature.

Long Term Stability:  Output voltage stability under acceller-
ated life-test conditions after 1000 hours with maximum rated
voltage and junction temperature.

Output Noise Voltage:  The rms AC voltage at the output,
with constant load and no input ripple, measured over a spec-
ified frequency range.

Quiescent Current:  That part of the positive input current
that does not contribute to the positive load current. The reg-
ulator ground lead current.

Ripple Rejection:  The ratio of the peak-to-peak input ripple
voltage to the peak-to-peak output ripple voltage.

Temperature Stability of VO:  The percentage change in
output voltage for a thermal variation from room temperature
to either temperature extreme.
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Typical Performance Characteristics

Dropout Voltage

1080114

Normalized Output Voltage

1080115

LM2990-5.0 and LM2990-5.2
Quiescent Current

1080116

LM2990-12
Quiescent Current

1080117

LM2990-15
Quiescent Current

1080118

LM2990-5 and LM2990-5.2
Low Voltage Behavior

1080119
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LM2990-5 and LM2990-5.2
Line Transient Response

1080120

LM2990-5 and LM2990-5.2
Load Transient Response

1080121

LM2990-12 and LM2990-15
Low Voltage Behavior

1080122

LM2990-12 and LM2990-15
Line Transient Response

1080123

LM2990-12 and LM2990-15
Load Transient Response

1080124

LM2990-5 and LM2990-5.2
Ripple Rejection

1080125
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LM2990-5 and LM2990-5.2
Output Impedance

1080126

Maximum Output Current

1080127

LM2990-12 and LM2990-15
Ripple Rejection

1080128

LM2990-12 and LM2990-15
Output Impedance

1080129

Maximum Output Current

1080130

Maximum Power
Dissipation (TO-220)

1080131
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Maximum Power Dissipation
(TO-263) (See (Note 3))

1080132

Typical Applications

Post Regulator for an Isolated Switching Power Supply

1080105

The LM2940 is a positive 1A low dropout regulator; refer to
its datasheet for further information.

Fixed Current Sink

1080107

Adjustable Current Sink

1080110
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Application Hints

EXTERNAL CAPACITORS

The LM2990 regulator requires an output capacitor to main-
tain stability. The capacitor must be at least 10 μF aluminum
electrolytic or 1 μF solid tantalum. The output capacitor's ESR
must be less than 10Ω, or the zero added to the regulator
frequency response by the ESR could reduce the phase mar-
gin, creating oscillations (refer to the graph on the right). An
input capacitor, of at least 1 μF solid tantalum or 10 μF alu-
minum electrolytic, is also needed if the regulator is situated
more than 6″ from the input power supply filter.

FORCING THE OUTPUT POSITIVE

Due to an internal clamp circuit, the LM2990 can withstand
positive voltages on its output. If the voltage source pulling
the output positive is DC, the current must be limited to 1.5A.
A current over 1.5A fed back into the LM2990 could damage
the device. The LM2990 output can also withstand fast posi-
tive voltage transients up to 26V, without any current limiting
of the source. However, if the transients have a duration of

over 1 ms, the output should be clamped with a Schottky
diode to ground.

Output Capacitor ESR

1080109
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Equivalent Schematic

1
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Physical Dimensions inches (millimeters) unless otherwise noted

TO-220 3–Lead Molded Package
Order Number LM2990T-5.0, LM2990T-5.2, LM2990T-12 or LM2990T-15

NS Package Number T03B
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TO-263 3-Lead Plastic Surface Mount Package
Order Number LM2990S-5.0, LM2990S-12 or LM2990S-15

NS Package Number TS3B

16–Lead Ceramic Dual–in–Line Package
LM2990J-5.0-QML (5962-9571101QEA), LM2990J-12-QML (5962-9571001QEA), or LM2990J-15-QML (5962-9570901QEA),

NS Package Number J16A
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16–Lead Ceramic Surface–Mount Package
LM2990WG5.0-QML (5962-9571101QXA)

NS Package Number WG16A

13 www.national.com

L
M

2
9
9
0



Notes
L

M
2
9
9
0
 N

e
g

a
ti

v
e
 L

o
w

 D
ro

p
o

u
t 

R
e
g

u
la

to
r

For more National Semiconductor product information and proven design tools, visit the following Web sites at:

www.national.com
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Audio www.national.com/audio App Notes www.national.com/appnotes

Clock and Timing www.national.com/timing Reference Designs www.national.com/refdesigns

Data Converters www.national.com/adc Samples www.national.com/samples

Interface www.national.com/interface Eval Boards www.national.com/evalboards

LVDS www.national.com/lvds Packaging www.national.com/packaging

Power Management www.national.com/power Green Compliance www.national.com/quality/green

  Switching Regulators www.national.com/switchers Distributors www.national.com/contacts

  LDOs www.national.com/ldo Quality and Reliability www.national.com/quality

  LED Lighting www.national.com/led Feedback/Support www.national.com/feedback

  Voltage References www.national.com/vref Design Made Easy www.national.com/easy

PowerWise® Solutions www.national.com/powerwise Applications & Markets www.national.com/solutions

Serial Digital Interface (SDI) www.national.com/sdi Mil/Aero www.national.com/milaero

Temperature Sensors www.national.com/tempsensors SolarMagic™ www.national.com/solarmagic

PLL/VCO www.national.com/wireless PowerWise® Design
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www.national.com/training
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI’s terms and conditions of sale supplied at the time of order acknowledgment.

TI warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI’s standard
warranty. Testing and other quality control techniques are used to the extent TI deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

TI assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other TI intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from TI under the patents or other intellectual property of TI.

Reproduction of TI information in TI data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. TI is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of TI products or services with statements different from or beyond the parameters stated by TI for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. TI is not
responsible or liable for any such statements.

TI products are not authorized for use in safety-critical applications (such as life support) where a failure of the TI product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of TI products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify TI and its representatives against any damages arising out of the use of TI products in
such safety-critical applications.

TI products are neither designed nor intended for use in military/aerospace applications or environments unless the TI products are
specifically designated by TI as military-grade or "enhanced plastic." Only products designated by TI as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of TI products which TI has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

TI products are neither designed nor intended for use in automotive applications or environments unless the specific TI products are
designated by TI as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.
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