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Key Features

Applications

◆ High-efficiency linear power supplies
◆ Post regulator for switching supplies
◆ 5V to 3.3V linear regulators
◆ USB hubs
◆ Battery chargers 
◆ Routers, ISDN/DSL modems

◆ Low Dropout Voltage 
– 0.8V maximum at 100mA
– 0.95V maximum at 800mA
– 20% lower dropout voltage than “1117”

LDO regulators
◆ Guaranteed Low Dropout Voltage at Multiple 

Current Levels 
◆ 1% Trimmed 2.5V, 3.0V and 3.3V Outputs
◆ Reduced Quiescent Current: 75µA Maximum
◆ Short Circuit and Thermal Protection 
◆ Space Saving SOT-223 Surface Mount Package
◆ “1117” Pin Compatible

Block Diagram
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LoLow Drw Dropout Popout Positivositive e 
VVoltoltagage Re Regulategulatororss

– 800mA– 800mA
– 2.5V– 2.5V, 3.0V and 3.3V Output, 3.0V and 3.3V Output

The IMP37 series of Low Dropout (LDO) three-terminal voltage regula-
tors feature guaranteed low dropout voltages at currents up to 0.8A. The
IMP37 regulator family dropout voltage is guaranteed to be 0.95V or
lower at 0.8A. At 100mA, the maximum dropout voltage is 0.8V.
Compared with “1117” type LDOs, the IMP37 has a 20% lower dropout
voltage. 

Three fixed output voltages are offered: 2.5V, 3.0V and 3.3V. Output volt-
ages are factory trimmed to within 1% of the nominal value. 

In addition to low dropout voltages, the IMP37 family features greatly
reduced quiescent operating current. The 75µA maximum specification
represents an over 100 times improvement over competitive devices.

Devices are short circuit protected, and a thermal protection circuit shuts
the regulator off should the junction temperature exceed 165°C.

The IMP37 is available in low-profile plastic SOT-223 and TO-263 
packages and are pin compatible with fixed “1117” devices.
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Pin Configuration

IMP3IMP377

Pin Descriptions

IMP37
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TAB IS VOUT

1

3
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Package Marking Code

Ordering Information
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SOT-223 TO-263

Front View Front View
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TSJ52-73PMI 322-TOS 5273

TSJ03-73PMI 322-TOS 0373

TSJ33-73PMI 322-TOS 3373

MCJ52-73PMI 362-OT MCJ5273

MCJ03-73PMI 362-OT MCJ0373

MCJ33-73PMI 362-OT MCJ3373
spe.50elbaT_73
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egatloV mumixaM
tnerruCtnecseiuQ

taegatloVtuoporD
Am008

322-TOS
egakcaP

362-OT
egakcaP

V5.2 57 µA V59.0 TSJ52-73PMI MCJ52-73PMI

V0.3 57 µA V59.0 TSJ03-73PMI MCJ03-73PMI

V3.3 57 µA V59.0 TSJ33-73PMI MCJ33-73PMI
spe.60t_73

Note: Tape and reel shipping is available for the SOT-223 and TO-263 packages. Append the TAPE AND REEL designation “/T” to the ordering
part number for tape and reel devices. For example, the IMP37-25JST/T is a 2.5V SOT-223 packaged device shipped in reels.

rebmuNniP emaN noitcnuF
1 DNG niPdnuorG

2 TUO egatloVtuptuO

3 TUPNI egatloVtupnI

BAT BAT egatloVtuptuO
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Absolute Maximum Ratings

Electrical Characteristics

Input Voltage  . . . . . . . . . . . . . . . . . . . . . . . . . 7V
Operating Junction Temperature  . . . . . . . . . 0°C to 150°C

Storage Temperature Range  . . . . . . . . . . . . . –65°C to +150°C
Lead Temperature (Soldering)  . . . . . . . . . . . . . 300°C  for 10 seconds

These are stress ratings only and functional operation is not implied.
Exposure to absolute maximum ratings for prolonged time periods may
affect device reliability. All voltages are with respect to ground. 

Specifications apply over the junction operating temperature range of TJ = 0°C to +125°C unless otherwise noted.

Notes: 1. See thermal regulation specification for changes in output voltage due to heating effects. Load regulation and line regulation 
are measured with low duty cycle pulse testing to maintain a constant junction temperature.

2. Dropout voltage is specified over the full output current range. Dropout voltage is defined as the minimum input/output 
differential measured at the specified output current. 

3. Minimum load current is defined as the minimum output current required to maintain regulation.

retemaraP lobmyS xiffuS snoitidnoC niM pyT xaM stinU
egatloVtuptuO V TUO 52– I TUO V,Am01= NI T,V58.4= J 52= C° 574.2 5.2 525.2 V

Am01 ≤ I TUO ≤ I XAM V52.4, ≤ V NI ≤ V5.5 54.2 5.2 55.2

03– I TUO V,Am01= NI T,V5= J 52= C° 79.2 00.3 30.3

Am01 ≤ I TUO ≤ I XAM V57.4, ≤ V NI ≤ V5.5 49.2 00.3 60.3

33– I TUO V,Am01= NI T,V5= J 52= C° 762.3 03.3 333.3

Am01 ≤ I TUO ≤ I XAM V57.4, ≤ V NI ≤ V5.5 532.3 03.3 563.3

noitalugeReniL
)1etoN(

52– I TUO V52.4,Am01= (≤ V NI ) ≤ V5.5 21 91 Vm

03– I TUO V5.4,Am01= ≤ V NI ≤ V5.5 21 91

33– I TUO V5.4,Am01= ≤ V NI ≤ V5.5 21 91

noitalugeReniL
)1etoN(

52– I TUO V52.4,Am01= (≤ V NI ) ≤ T,V5.5 A 52= C° 8.2 3.4 Vm

03– I TUO V5.4,Am01= ≤ V NI ≤ T,V5.5 A 52= C° 8.2 3.4

33– I TUO V5.4,Am01= ≤ V NI ≤ T,V5.5 A 52= C° 8.2 3.4

noitalugeRdaoL
)1etoN(

52– V NI Am5,V52.4= ≤ I TUO ≤ Am008 52 03 Vm

03– V NI Am5,V57.4= ≤ I TUO ≤ Am008 52 03

33– V NI Am5,V57.4= ≤ I TUO ≤ Am008 52 03

egatloVtuoporD
)2etoN(

xx– I TUO Am001= 8.0 V

I TUO Am008= 59.0

timiLtnerruC I )XAM(TUO xx– TJ 52= C° 008 059 0021 Am

tnerruCdaoLmuminiM xx– 0.5 Am

tnerruCtnecseiuQ IQ xx– V NI ≤ V6 63 57 µA

noitalugeRlamrehT TA 52= C° esluPsm03, 10.0 1.0 W/%

noitcejeRelppiR f ELPPIR V,zH021= NI T,V5= A 52= C°
V ELPPIR I,p-pV1= DAOL Am01=

15 45 Bd

ytilibatSerutarepmeT 5.0 %

ytilibatSmreTgnoL TA 521= C° srH0001, 3.0 %

esioNtuptuOSMR Vfo%( TUO zH01,) ≤ f ≤ T,zHk01 J 52= C° 300.0 %

ecnatsiseRlamrehT )322-OT(BATtaesaC-ot-noitcnuJ 51 ° W/C

)362-OT(BATtaesaC-ot-noitcnuJ 01
spe.70t_73
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IMP3IMP377

Application Information

The IMP37 voltage regulator ICs offer self-protection features 
which include short-circuit current protection and automatic thermal
shutdown (for junction temperature above 165°C). 

Circuit Stability
Like all regulators, an output filter capacitor is required for circuit sta-
bility. Besides smoothing the output, the output capacitor 
“completes” the regulator’s frequency compensation. The ESR of the
output capacitor should be less than 0.5Ω. Low ESR capacitors are
preferred.

Table 1 shows recommended minimum capacitance values for both
aluminum and tantalum capacitors. Larger values of output capaci-
tance do not cause stability problems.

Table 1. Recommended Output Bypass Capacitors

An input bypass capacitor is recommended. A 10µF or larger tanta-
lum capacitor is suitable for most applications. 

5.0<RSE(roticapaCssapyBtuptuO Ω)

01 µ 001,mulatnaTF µ munimulAF

Figure 1. Fixed 3.3V Regulator

Thermal Management
The maximum operating junction temperature for the IMP37 devices
is 150°C. The junction temperature can be calculated when the 
power dissipation and ambient temperature are known with this
equation: TJ = TA + (PD x ΘJA).

The thermal resistance from juntion-to-ambient (ΘJA) is the sum of 
the three thermal resistances:

ΘJA = ΘJT + ΘTS + ΘSA

Where ΘJT = Junction-to-Tab thermal resistance

ΘTS = Tab-to-Heat Sink thermal resistance

ΘSA = Heat Sink-to-Air thermal resistance

Table 2. Thermal Resistance of Packages

The IMP37 series devices have thermal limiting circuitry to protect
the device from over current. For continuous operation, the maxi-
mum junction temperature rating must not be exceeded. 

epyTegakcaP
ecnatsiseRlamrehT

,baTotnoitcnuJ Θ TJ

322-TOS 51 ° W/C

362-OT 01 ° W/C

IMP37

OUTVIN

* **

IN 3.3V

37_02.eps

GND

* Min. 15µF Tantalum or 100µF Aluminum.     
  Capacitor May Be Increased Without Limit.

** 10µF Tantalum or 100µF Aluminum

++
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Key Features

Applications

◆ Pagers 
◆ Cellular/GSM/PHS Phones
◆ Instrumentation
◆ Wireless Terminals
◆ Battery Powered Systems
◆ Medical Instruments
◆ Linear Post-Regulators

◆ Pin Compatible with TelCom TC1014/1015/1185
◆ Lower Dropout Voltage for Long Battery Life

– IMP2014: 70mV vs. TelCom TC1014 120mV
– IMP2015: 160mV vs. TelCom TC1015 250mV
– IMP2185: 250mV vs. TelCom TC1185 400mV

◆ Power Saving Shutdown Mode
– 0.2µA shutdown current

◆ Superior Load Regulation
– 0.32%

◆ Long Battery Life
– 33µA no load ground current

◆ Accurate Output Voltage
– ± 2.5% over temperature

◆ Low Drift Output: 40ppm/°C
◆ Guaranteed Minimum Output Current

– IMP2014: 60mA
– IMP2015: 110mA
– IMP2185: 160mA

◆ Over-Current and Over-Temperature Protection
◆ Reference Bypass Input for Low-noise and

Improved PSRR
◆ Compact SOT-23A-5 Package

IMP20IMP20114/14/15, IMP25, IMP2118585
POWER MANAGEMENT

60mA/160mA/1110mA/10mA/160mA 60mA 
Super LoSuper Low Drw Dropout CMOSopout CMOS
RRegulategulatorors wits with Batth Batterery Lify Lifee
ExtExtending Shutdoending Shutdown Modewn Mode
The IMP2014, IMP2015 and IMP2185 high performance CMOS low
dropout voltage regulators offer superior dropout voltage performance
and load regulation characteristics as compared to the pin compatible
TC1014/1015/1185 devices offered by TelCom Semiconductor. Dropout
voltage performance has been improved by up to 40%.

Load regulation and power supply PSRR have been optimized. Load
regulation is typically 0.32% and PSRR is 53dB at 1kHz.

A logic input controlled shutdown mode extends system battery life by
reducing quiescent current to 0.2µA maximum. The shutdown mode can
be initiated by a system microcontroller.

The regulators were designed with ease of use and stability in mind.
Stability is guaranteed for 0.47µF and greater load capacitors with an
ESR up to 5Ω. Ceramic or tantalum capacitors can be used.

Three devices with different guaranteed output current specifications
are available: IMP2014 (60mA), IMP2015 (110mA) and IMP2185
(160mA). Each device has output voltage options of 2.5V, 2.7V, 2.85V,
3.0V, 3.3V, 3.6V and 4.0V.

Typical Application

0.01µF/3.3µF
(optional)

1µF 1µF
+ VIN VOUT

IMP2014
IMP2015
IMP2185

BYPASS
Shutdown*

Control

1

3

5

4

2

SHDN

2014/15_02.eps

GND

VOUT

* Tie to VIN if not used.



2 408-432-9100/www.impweb.com © 1999 IMP, Inc.

IMP20IMP20114/14/15, IMP25, IMP2118585

IMP2014/15
IMP2185

VIN

SHDN

1 VOUT5

3 BYPASS4

GND 2

2014/15_01.eps

SOT-23A

*rebmuNtraP egakcaP
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tuptuO
tnerruC
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niP
tsujdA

niP
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galF

tuptuO
ecnerefeR
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A B C D
T/KUJ5.2-4102PMI 5-A32TOS 5.2 06 l l M A x x
T/KUJ7.2-4102PMI 5-A32TOS 7.2 06 l l M B x x
T/KUJ58.2-4102PMI 5-A32TOS 58.2 06 l l M C x x

T/KUJ0.3-4102PMI 5-A32TOS 0.3 06 l l M D x x
T/KUJ3.3-4102PMI 5-A32TOS 3.3 06 l l M E x x
T/KUJ6.3-4102PMI 5-A32TOS 6.3 06 l l M F x x
T/KUJ0.4-4102PMI 5-A32TOS 0.4 06 l l M G x x
T/KUJ5.2-5102PMI 5-A32TOS 5.2 011 l l O A x x
T/KUJ7.2-5102PMI 5-A32TOS 7.2 011 l l O B x x
T/KUJ58.2-5102PMI 5-A32TOS 58.2 011 l l O C x x

T/KUJ0.3-5102PMI 5-A32TOS 0.3 011 l l O D x x
T/KUJ3.3-5102PMI 5-A32TOS 3.3 011 l l O E x x
T/KUJ6.3-5102PMI 5-A32TOS 6.3 011 l l O F x x
T/KUJ0.4-5102PMI 5-A32TOS 0.4 011 l l O G x x
T/KUJ5.2-5812PMI 5-A32TOS 5.2 061 l l X A x x
T/KUJ7.2-5812PMI 5-A32TOS 7.2 061 l l X B x x
T/KUJ58.2-5812PMI 5-A32TOS 58.2 061 l l X C x x

T/KUJ0.3-5812PMI 5-A32TOS 0.3 061 l l X D x x
T/KUJ3.3-5812PMI 5-A32TOS 3.3 061 l l X E x x
T/KUJ6.3-5812PMI 5-A32TOS 6.3 061 l l X F x x
T/KUJ0.4-5812PMI 5-A32TOS 0.4 061 l l X G x x

leeRdnaepaTsetacidniT/*edoCetaD=xx spe.30t_51/4102

rebmuNniP emaN noitcnuF
1 V NI .tupniylppusdetalugernU
2 DNG .lanimretdnuorG

3 NDHS gniruD.WOLcigolasiNDHSnehwderetnesiedomnwodtuhsA.tupnilortnocnwodtuhS
0.2otspordtnerructnecseiuqdnaV0otsllafegatlovtuptuoehtnwodtuhs µ .A

4 SSAPYB secuderdnuorgotnipSSAPYBehtmorfdetcennocroticapacA.tupnissapybecnerefeR
RRSPsecnahnednaecnereferlanretniehtnotneserpesioneht

5 V TUO egatlovtuptuO
spe.10t_51/4102

Pin Configuration

Pin Descriptions

Ordering Information
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IMP20IMP20114/14/15, IMP25, IMP2118585

Input Voltage  . . . . . . . . . . . . . . . . . . . . . . . . . 7V
Output Voltage . . . . . . . . . . . . . . . . . . . . . . . . – 0.3V to VIN + 0.3V
Maximum Voltage on Any Pin  . . . . . . . . . . . . – 0.3V to (VIN + 0.3V) 
Shutdown Voltage (SHDN) . . . . . . . . . . . . . . SHDN ≤ VIN + 0.3V 

Operating Junction Temperature Range  . . . – 40°C < TJ < 125°C 
Storage Temperature  . . . . . . . . . . . . . . . . . . . – 65°C to 150°C
Power Dissipation  . . . . . . . . . . . . . . . . . . . . . Internally limited

Note: TJ = Junction Temperature, TA = Ambient Temperature
These are stress ratings only and functional operation is not implied.
Exposure to absolute maximum ratings for prolonged time periods may
affect device reliability. All voltages are with respect to ground. 

VIN = VOUT +1V, IL = 100µA, CL = 1µF, SHDN > VIH, TA = 25°C, unless otherwise noted. Bold/blue specifications apply for junction
temperature range –40°C < TJ < 125°C.

Notes: 1. VR is the regulated output voltage: 2.5V, 2.7V, 2.85V, 3.0V, 3.3V, 3.6V or 4.0V. 
2. Dropout Voltage is defined as the difference between IN and OUT when VR drops 2% below its nominal value. 
3. Specifications which would otherwise be affected by self-heating of the die are tested at a constant die temperature by 

using low duty cycle pulse testing. 
3. PSRR guaranteed by design.

retemaraP lobmyS snoitidnoC niM pyT xaM stinU

egnaRegatloVtupnI V NI 0 C° T< J 521< C° 05.6 V

– 04 C° T< J 521< C° 05.6

tnerruCtuptuOmumixaM I XAMO 4102PMI 06 Am

5102PMI 011

5812PMI 061

egatloVtuptuOdexiF V TUO 1etoN VR %5.2– VR %5.0± VR %5.2+ V

)2etoN(egatloVtuoporD V NI V- O IL 001= µA 1 Vm

IL Am02= 71 32

IL Am05= 06 07

IL )5812PMI,5102PMI(Am001= 09 061

IL )5812PMI(Am051= 341 052

tnerruCtnecseiuQ
)tnerruCdnuorG(

daoloN 33 05 µA

tnerruCylppuSnwodtuhS I DSNI V0=NDHS
TJ ≤ 52 C°

2.0 2 µA

tneiciffeoCerutarepmeTtuptuO 04 mpp / C°

noitalugeRlamrehT 40.0 W/%

noitalugeReniL VR V1+ ≤ V NI ≤ V6 5730.0 53.0 %
spe.a20t_51/4102

Absolute Maximum Ratings

Electrical Characteristics
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IMP20IMP20114/14/15, IMP25, IMP2118585

VIN = VOUT +1V, IL = 100µA, CL = 1µF, SHDN > VIH, TA = 25°C, unless otherwise noted. Bold/blue specifications apply for junction
temperature range of –40°C < TJ < 125°C.

Notes: 1. VR is the regulated output voltage: 2.5V, 2.7V, 2.85V, 3.0V, 3.3V, 3.6V or 4.0V.
2. Dropout Voltage is defined as the difference between IN and OUT when VR drops 2% below its nominal value. 
3. Specifications which would otherwise be affected by self-heating of the die are tested at a constant die temperature by 

using low duty cycle pulse testing. 
4. PSRR guaranteed by design.

retemaraP lobmyS snoitidnoC niM pyT xaM stinU
:noitalugeRdaoL

4102PMI IL 001= µ Am05otA 11.0 5.0 %

5102PMI IL 001= µ Am001otA 61.0 0.1

5812PMI IL 001= µ Am051otA 56.0 5.1

eiDnwodtuhSlamrehT
erutarepmeT

051 C°

siseretsyHnwodtuhSlamrehT 21 C°

noitcejeRelppiR RRSP V NI ≥ V( O )V1+ ± V52.0
CO 3.3= µ cimarecF
C SSAPYB 10.0= µF

=.qerF zHk1 06 Bd

=.qerF zHk01 74

=.qerF zHM1 43

esioNtuptuO zHk05otzH003
roticapacssapyboN

IL )4102PMI(Am05=
IL Am001=

082 µV SMR

zHk05otzH003
C SSAPYB 10.0= µF
IL )4102PMI(Am05=
IL Am001=

06 µV SMR

dlohserhTHGIHtupnINDHS V5.2 ≤ V NI ≤ V5.6 54 Vfo% NI

dlohserhTWOLtupnINDHS V5.2 ≤ V NI ≤ V5.6 51 Vfo% NI

VotnitnerruCesreveR TUO V )NI( V< )TUO(

V=HGIH=NDHS NI

0.2 Am

V )NI( V< )TUO(

WOL=NDHS
7.2 µA

timiLtnerruCtuptuO 053 006 Am
spe.b20t_51/4102

Electrical Characteristics
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Typical Characteristics
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Figure 1. Line Transient Response Figure 2. Enable Input Response

VOUT

2014/15_12.eps

 50mV/DIV

 20µs/DIV

∆VIN = 1V

0V

Output

2014/15_13.eps

1V/DIV

5V/DIV

 100µs/DIV

0V

Enable

Figure 3. Load Transient Response (50mA Step) Figure 4. Load Transient Response (100mA Step)

VOUT

2014/15_09.eps

25mV/DIV

20mA/DIV

 50µs/DIV

Load
Pulse

VOUT

2014/15_10.eps

25mV/DIV

50mA/DIV

 50µs/DIV

Load
Pulse

Figure 5. Output Short Circuit Response
2014/15_11.eps

100mA/DIV

 100ms/DIV
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Application Information
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The IMP2014, IMP2015 and IMP2185 have been designed to offer
exceptionally low dropout voltage, superior load regulation and
minimum quiescent power.

Shutdown Mode
A battery-life-extending mode is available. Through the active
LOW shutdown pin, SHDN, the regulator can be enabled or
turned off. The regulator is shutdown (turned off) when SHDN is
LOW and enabled (turned on) when SHDN is HIGH. 

The shutdown signal can be supplied from a CMOS gate or from
an I/O port of a microcontroller.

During shutdown, the output voltage falls to 0V and the supply
current is typically only 200nA.

If the shutdown mode is not needed, SHDN should be connected
directly to the regulator input voltage pin.

Output Capacitor
The IMP2014, IMP2015 and IMP2185 were designed for stable
operation with a wide range of capacitor values and type. The
output capacitor should be above 0.47µF. A 1µF value is recom-
mended. Ceramic or tantalum capacitors are suitable with an ESR
of up to 5Ω.

Reference Voltage Bypass Capacitor
For low noise operation a 0.01µF or larger capacitor can be con-
nected from the BYPASS pin to ground. For maximum power sup-
ply rejection/line rejection, a 3.3µF value is suggested.

The IMP2014/2015/2185 were designed so that line regulation
and ripple rejection would be maximized. This was accomplished
by powering the internal bandgap reference from an internal reg-
ulated source. This "pre-regulation" greatly improves power sup-
ply regulation for input voltages greater than that of the internal
voltage regulator, 3.5V. 

Thermal Shutdown
An on-chip thermal protection circuit shuts the LDO regulator off
when the die temperature exceeds 150°C. There is a built in 12°C
hysteresis. The regulator will remain off until the die temperature
drops to approximately to 138°C.
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Key Features

Applications

◆ Pagers 
◆ Cellular/GSM/PHS Phones
◆ Instrumentation
◆ Wireless Terminals
◆ Battery Powered Systems
◆ Medical Instruments
◆ Linear Post-Regulators

◆ Pin Compatible with TelCom TC1054/1055/1186
◆ Lower Dropout Voltage for Long Battery Life

– IMP2054: 70mV vs. TelCom TC1054 120mV
– IMP2055: 160mV vs. TelCom TC1055 250mV
– IMP2186: 250mV vs. TelCom TC1186 400mV

◆ Power Saving Shutdown Mode
– 0.2µA shutdown current

◆ ERROR Output
– Low battery detection
– Processor reset

◆ Superior Load Regulation
– 0.32%

◆ Long Battery Life
– 33µA no load ground current

◆ Accurate Output Voltage
– ± 2.5% over temperature

◆ Low Drift Output: 40ppm/°C
◆ Guaranteed Minimum Output Current

– IMP2054: 60mA
– IMP2055: 110mA
– IMP2186: 160mA

◆ Over-Current and Over-Temperature Protection
◆ Compact SOT-23A-5 Package

IMP205IMP2054/55, IMP24/55, IMP2118686
POWER MANAGEMENT

60mA/160mA/1110mA/10mA/160mA 60mA 
Super LoSuper Low Drw Dropout CMOSopout CMOS
RRegulategulatorors wits with Batth Batterery Lify Lifee
ExtExtending Shutdoending Shutdown Mode andwn Mode and
ERRERROR OutputOR Output
The IMP2054, IMP2055 and IMP2186 high performance CMOS low
dropout voltage regulators offer superior dropout voltage performance
and load regulation characteristics as compared to the pin compatible
TC1054/1055/1186 devices offered by TelCom Semiconductor. Dropout
voltage performance has been improved by up to 40%.

Load regulation and power supply PSRR have been optimized. Load
regulation is typically 0.32% and PSRR is 53dB at 1kHz.

A logic input controlled shutdown mode extends system battery life by
reducing quiescent current to 0.2µA maximum. The shutdown mode can
be initiated by a system microcontroller.

The regulators were designed with ease of use and stability in mind.
Stability is guaranteed for 0.47µF and greater load capacitors with an
ESR up to 5Ω. Ceramic or tantalum capacitors can be used.

Three devices with different guaranteed output current specifications
are available: IMP2054 (60mA), IMP2055 (110mA) and IMP2186
(160mA). Each device has output voltage options of 2.5V, 2.7V, 2.85V,
3.0V, 3.3V, 3.6V and 4.0V.

Typical Application
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IMP205IMP2054/55, IMP24/55, IMP2118686
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IMP205IMP2054/55, IMP24/55, IMP2118686

Input Voltage  . . . . . . . . . . . . . . . . . . . . . . . . . 7V
Output Voltage . . . . . . . . . . . . . . . . . . . . . . . . – 0.3V to VIN + 0.3V
Maximum Voltage on Any Pin  . . . . . . . . . . . . – 0.3V to (VIN + 0.3V) 
Shutdown Voltage (SHDN) . . . . . . . . . . . . . . SHDN ≤ VIN + 0.3V  

Operating Junction Temperature Range  . . . – 40°C < TJ < 125°C 
Storage Temperature  . . . . . . . . . . . . . . . . . . . – 65°C to 150°C
Power Dissipation  . . . . . . . . . . . . . . . . . . . . . Internally limited

Note: TJ = Junction Temperature, TA = Ambient Temperature
These are stress ratings only and functional operation is not implied.
Exposure to absolute maximum ratings for prolonged time periods may
affect device reliability. All voltages are with respect to ground. 

VIN = VOUT +1V, IL = 100µA, CL = 1µF, SHDN > VIH, TA = 25°C, unless otherwise noted. Bold/blue specifications apply for junction
temperature range –40°C < TJ < 125°C.

Notes: 1. VR is the regulated output voltage: 2.5V, 2.7V, 2.85V, 3.0V, 3.3V, 3.6V or 4.0V. 
2. Dropout Voltage is defined as the difference between IN and OUT when VR drops 2% below its nominal value. 
3. Specifications which would otherwise be affected by self-heating of the die are tested at a constant die temperature by 

using low duty cycle pulse testing. 
3. PSRR guaranteed by design.
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Absolute Maximum Ratings

Electrical Characteristics
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IMP205IMP2054/55, IMP24/55, IMP2118686

VIN = VOUT +1V, IL = 100µA, CL = 1µF, SHDN > VIH, TA = 25°C, unless otherwise noted. Bold/blue specifications apply for junction
temperature range of –40°C < TJ < 125°C.

Notes: 1. VR is the regulated output voltage: 2.5V, 2.7V, 2.85V, 3.0V, 3.3V, 3.6V or 4.0V. 
2. Dropout Voltage is defined as the difference between IN and OUT when VR drops 2% below its nominal value. 
3. Specifications which would otherwise be affected by self-heating of the die are tested at a constant die temperature by 

using low duty cycle pulse testing. 
4. PSRR guaranteed by design.
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Figure 1. IMP2055 PSRR at ILOAD = 100mA Figure 2. IMP2055 PSRR at ILOAD = 1mA
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Figure 3. Line Transient Response Figure 4. Enable Input Response
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Figure 5. Load Transient Response (50mA Step) Figure 6. Load Transient Response (100mA Step)
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Figure 7. Output Short Circuit Response

The IMP2054, IMP2055 and IMP2186 have been designed to offer
exceptionally low dropout voltage, superior load regulation and
minimum quiescent power.

Shutdown Mode
A battery-life-extending mode is available. Through the active
LOW shutdown pin, SHDN, the regulator can be enabled or
turned off. The regulator is shutdown (turned off) when SHDN is
LOW and enabled (turned on) when SHDN is HIGH. 

The shutdown signal can be supplied from a CMOS gate or from
an I/O port of a microcontroller.

During shutdown, the output voltage falls to 0V and the supply
current is typically only 200nA.

If the shutdown mode is not needed, SHDN should be connected
directly to the regulator input voltage pin.

ERROR Open Drain Output
ERROR is driven low whenever VOUT falls out of regulation by
more than 5 percent typically. This condition may be caused by
low input voltage, output current limiting, or thermal limiting.
The ERROR threshold is 5% below rated VOUT regardless of the
programmed output voltage value (e.g. ERROR = VOL at 4.7V
(typical) for a 5.0V regulator and 2.85V (typical) for a 3.0V regula-
tor). ERROR output operation is shown in Figure 8.

Note that ERROR is active when VOUT falls to VTH, and inactive
when VOUT rises above VTH by VHYS.

As shown in Figure 9, ERROR can be used as a battery low flag, or
as a microcontroller RESET signal (with the addition of timing
capacitor C 2). R1 x C 2 should be chosen to maintain ERROR
below VIH of the processor RESET input for at least 200ms to allow
time for the system to stabilize.

Output Capacitor
The IMP2054, IMP2055 and IMP2186 were designed for stable
operation with a wide range of capacitor values and type. The
output capacitor should be above 0.47µF. A 1µF value is recom-
mended. Ceramic or tantalum capacitors are suitable with an ESR
up to 5Ω.

Thermal Shutdown
An on-chip thermal protection circuit shuts the LDO regulator off
when the die temperature exceeds 150°C. There is a built in 12°C
hysteresis. The regulator will remain off until the die temperature
drops to approximately to 138°C.
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Figure 8. ERROR Output Operation Figure 9. Typical Application Circuit
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Key Features

Applications

◆ Pagers 
◆ Cellular/GSM/PHS Phones
◆ Instrumentation
◆ Wireless Terminals
◆ Battery Powered Systems
◆ Medical Instruments
◆ Linear Post-Regulators

◆ Pin Compatible with TelCom TC1070/1071/1187
◆ Lower Dropout Voltage For Long Battery Life

– IMP2070: 70mV vs. TelCom TC1070 120mV
– IMP2071: 160mV vs. TelCom TC1071 250mV
– IMP2187: 250mV vs. TelCom TC1187 400mV

◆ Power Saving Shutdown Mode
– 0.2µA shutdown current

◆ Adjustable Output Voltage
◆ Superior Load Regulation

– 0.32%
◆ Long Battery Life

– 33µA no load ground current
◆ Accurate Output Voltage

– ± 2.5% over temperature
◆ Low Drift Output: 40ppm/°C
◆ Guaranteed Minimum Output Current

– IMP2070: 60mA
– IMP2071: 110mA
– IMP2187: 160mA

◆ Over-Current and Over-Temperature Protection
◆ Compact SOT-23A-5 Package

IMP20IMP2070/770/711, IMP2, IMP2118877
POWER MANAGEMENT

60mA/160mA/1110mA/10mA/160mA 60mA 
Super LoSuper Low Drw Dropout CMOSopout CMOS
RRegulategulatorors wits with Batth Batterery Lify Lifee
ExtExtending Shutdoending Shutdown Mode andwn Mode and
AAdjusdjusttable Outputable Output
The IMP2070, IMP2071 and IMP2187 feature an adjustable output volt-
age. Compared to the pin compatible TC1070/1071/1187 devices offered
by TelCom Semiconductor. Dropout voltage performance has been
improved by up to 40%.

Load regulation and power supply PSRR have been optimized. Load
regulation is typically 0.32% and PSRR is 53dB at 1kHz.

A logic input controlled shutdown mode extends system battery life by
reducing quiescent current to 0.2µA maximum. The shutdown mode can
be initiated by a system microcontroller.

The regulators were designed with ease of use and stability in mind.
Stability is guaranteed for 0.47µF and greater load capacitors with an
ESR up to 5Ω. Ceramic or tantalum capacitors can be used.

Three devices with different guaranteed output current specifications
are available: IMP2070 (60mA), IMP2071 (110mA) and IMP2187
(160mA). 

Typical Application
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IMP20IMP2070/770/711, IMP2, IMP2118877
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IMP20IMP2070/770/711, IMP2, IMP2118877

Input Voltage  . . . . . . . . . . . . . . . . . . . . . . . . . 7V
Output Voltage . . . . . . . . . . . . . . . . . . . . . . . . – 0.3V to VIN + 0.3V
Maximum Voltage on Any Pin  . . . . . . . . . . . . – 0.3V to (VIN + 0.3V)
Shutdown Voltage (SHDN) . . . . . . . . . . . . . . SHDN ≤ VIN + 0.3V  

Operating Junction Temperature Range  . . . – 40°C < TJ < 125°C 
Storage Temperature  . . . . . . . . . . . . . . . . . . . – 65°C to 150°C
Power Dissipation  . . . . . . . . . . . . . . . . . . . . . Internally limited

Note: TJ = Junction Temperature, TA = Ambient Temperature
These are stress ratings only and functional operation is not implied.
Exposure to absolute maximum ratings for prolonged time periods may
affect device reliability. All voltages are with respect to ground. 

VIN = VOUT +1V, IL = 100µA, CL = 1µF, SHDN > VIH, TA = 25°C, unless otherwise noted. Bold/blue specifications apply for junction
temperature range –40°C < TJ < 125°C.

Notes: 1. Dropout Voltage is defined as the difference between IN and OUT when VR drops 2% below its nominal value. 
2. Specifications which would otherwise be affected by self-heating of the die are tested at a constant die temperature by 

using low duty cycle pulse testing. 
3. PSRR guaranteed by design.
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IMP20IMP2070/770/711, IMP2, IMP2118877

VIN = VOUT +1V, IL = 100µA, CL = 1µF, SHDN > VIH, TA = 25°C, unless otherwise noted. Bold/blue specifications apply for junction
temperature range of –40°C < TJ < 125°C.
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Electrical Characteristics

Notes: 1. Dropout Voltage is defined as the difference between IN and OUT when VR drops 2% below its nominal value. 
2. Specifications which would otherwise be affected by self-heating of the die are tested at a constant die temperature by 

using low duty cycle pulse testing. 
3. PSRR guaranteed by design.
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Figure 1. IMP2070 PSRR at ILOAD = 100mA Figure 2. IMP2070 PSRR at ILOAD = 1mA
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Figure 3. Line Transient Response Figure 4. Enable Input Response
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Figure 5. Load Transient Response (50mA Step) Figure 6. Load Transient Response (100mA Step)
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Figure 7. Output Current Limit

Application Information

The IMP2070, IMP2071 and IMP2187 have been designed to offer
exceptionally low dropout voltage, adjustable outputs, superior
load regulation and minimum quiescent power.

Shutdown Mode
A battery-life-extending mode is available. Through the active
LOW shutdown pin, SHDN, the regulator can be enabled or
turned off. The regulator is shutdown (turned off) when SHDN is
LOW and enabled (turned on) when SHDN is HIGH. 

The shutdown signal can be supplied from a CMOS gate or from
an I/O port of a microcontroller.

During shutdown, the output voltage falls to 0V and the supply
current is typically only 200nA.

If the shutdown mode is not needed, SHDN should be connected
directly to the regulator input voltage pin.

Output Voltage Adjustment
Adjust Input
The output voltage setting is determined by the values of R1 and
R2 (Figure 8). These resistors should be between 470kΩ and 3MΩ
to minimize current.

The output voltage setting is calculated using the following
equation.

The voltage adjustment range of the IMP2070, IMP2071, and
IMP2187 is from VREF to (VIN –0.05V). A small capacitor (100pF 
to 0.01µF) may be added to the ADJ input to further reduce 
output noise. A typical 2.45V battery operated supply is shown in
Figure 8.

V V R
ROUT REF= × +





1 1
2

Output Capacitor
The IMP2070, IMP2071 and IMP2187 were designed for stable
operation with a wide range of capacitor values and type. The
output capacitor should be above 0.47µF. A 1µF value is recom-
mended. Ceramic or tantalum capacitors are suitable with an ESR
up to 5Ω.

Thermal Shutdown
An on-chip thermal protection circuit shuts the LDO regulator off
when the die temperature exceeds 150°C. There is a built in 12°C
hysteresis. The regulator will remain off until the die temperature
drops to approximately to 138°C.

Figure 8. 2.45 Battery-Operated Supply
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Package Dimensions
Plastic SOT-23A (5-Pin)
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Plastic SOT-223 (4-Pin)
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