POWER
MANAGEMENT

IMP37 — Low Dropout Positive Voltage Regulator
With 800mA Output

IMP2014/15, IMP2185 — Super Low Dropout CMOS Regulators
With Battery Life Extending Shutdown Mode

IMP2054/55, IMP2186 — Super Low Dropout CMOS Regulators
With Battery Life Extending Shutdown Mode and ERROR Output

IMP2070/71, IMP2187 — Super Low Dropout CMOS Regulators
With Battery Life Extending Shutdown Mode and Adjustable Output
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LDO Selection Guide

Max. i Adjustable | Output Max No Load Error Over
Part Input Output Voltage Options (V) ! P : Reference | Shutdown | Standby Current | Thermal
(Max. Output) |Accuracy | Vpropour @ | Current . Flag L ; Package
Number | Voltage v % | A Bypass Option Mode Outout Circuit  |Protection
V) |25]27(285[30[33]36[40]50] M i LoAD (HA) UIPUL | protection
IMP2014 6.5 o & o o o o o 0.50 70mV@50mA 33 ® ® [ L] SOT-23A-5
IMP2015 6.5 o & o o o o o 0.50 160mV@100mA 33 L] L] [ L] SOT-23A-5
IMP2054 6.5 ® & o o o o o 0.50 70mV@50mA 33 L J L] L] ® SOT-23A-5
IMP2055 6.5 ® & o o o o o 0.50 160mV@100mA 33 L] L] L] ® SOT-23A-5
IMP2070 6.5 55 70mV@50mA 33 [ [ L] SOT-23A-5
IMP882* | 115 o 15 5 | 640mV@200mA| 11 o o o | BonDlFand
IMP883* | 1.5 o us 5 | 240mv@200mA| 11 o o o | BWMDOF and
IMP884* | 115 ° 15 5 | 640mV@200mA| 11 . ° o | 8PN SD(;P and
IMP2071 6.5 55 0.50 160mV@100mA 33 [ [ L] SOT-23A-5
IMP2185 6.5 e & o o o o o 0.50 250mV@150mA 33 L] [ L] SOT-23A-5
IMP2186 6.5 ® & o o o o o 0.50 250mV@150mA 33 L J L J L4 ® SOT-23A-5
IMP2187 6.5 55 0.50 250mV@150mA 33 L] L] ® SOT-23A-5
3-pin, SOT-223,
° o o ° °
IMP37 | 55 1 | 095V@O08A | 36 i 10263

* The IMP882/3/4 are available with adjustable (A) and fixed (F) voltage outputs.

LDO_t02.eps
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POWER MANAGEMENT

Low Dropout Positive

Voltage Regulators

- 800mA
- 2.5V, 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 75pA 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.

I

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: 75pA Maximum
Short Circuit and Thermal Protection

Space Saving SOT-223 Surface Mount Package
“1117” Pin Compatible

Applications

0 High-efficiency linear power supplies
The IMP37 is available in low-profile plastic SOT-223 and TO-263 [0 Post regu|ator for switching supplies
packages and are pin compatible with fixed “1117” devices. 0 5V to 3.3V linear re gU| ators
0 USB hubs
0 Battery chargers
0 Routers, ISDN/DSL modems
Block Diagram
R
Input C3 “/(\:/f, ' 20 Out
Lll (Tab)
1] IMP37
Error
N [ =S
- AN
Current +
L Thermal
Limit Protection C) Ref

37_0leps
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Pin Configuration

SOT-223 TO-263
3 |[INPUT
3 | INPUT
IMP37
TAB IS Vour 2 |ouT TAB IS Vour IMP37 > 1 out
1 [ GND
1 |GND
37_04.eps 27, 05.0ps
Front View Front View
Pin Descriptions Package Marking Code
Pin Number Name Function Device
Part Number Package .
1 GND Ground Pin Marklng
2 ouT Output Voltage IMP37-25JST SOT-223 3725
3 INPUT Input Voltage IMP37-30JST SOT-223 3730
TAB TAB Output Voltage IMP37-33JST SOT-223 3733
Sr-Tavle03 eps IMP37-25JCM TO-263 3725JCM
IMP37-30JCM TO-263 3730JCM
IMP37-33JCM TO-263 3733JCM

Ordering Information

37_Table05.eps

Output Options Part Ordering Number
Voltage . Maximum Dropout Voltage at SOT-223 TO-263
Quiescent Current 800mA Package Package
2.5V 75pA 0.95v IMP37-25JST IMP37-25JCM
3.0V 75pA 0.95v IMP37-30JST IMP37-30JCM
3.3V 75pA 0.95Vv IMP37-33JST IMP37-33JCM

37_t06.eps

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 IMP37-25]ST/T is a 2.5V SOT-223 packaged device shipped in reels.

408-432-9100/ www.impweb.com
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Input Voltage

Operating Junction Temperature

0°C to 150°C

Absolute Maximum Ratings

Storage Temperature Range
Lead Temperature (Soldering)

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.

-65°C to +150°C
300°C for 10 seconds

Electrical Characteristics

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

Parameter Symbol | Suffix | Conditions Min | Typ | Max | Units
Output Voltage Vout 25 | loyr = 10MA, V| = 4.85V, T; = 25°C 2475 | 25 | 2525 Vv
10mA < loyt < lyaxs 425V < V) < 5.5V 2.45 2.5 2.55
-30 | lgyr = 10mA, V) =5V, T, = 25°C 297 | 300 | 303
10mA < loyt < lyaxs 475V < V) < 5.5V 2.94 | 300 | 3.6
-33 | lgyr = 10MA, V) = 5V, T, = 25°C 3.267 | 330 | 3333
10mA < loyt < lyaxs 475V < V) < 5.5V 3235 | 3.30 | 3.365
Line Regulation -25 | lgyt = 10mA, 4.25V < (V) < 5.5V 12 19 mV
(Note 1) 30 |lgyr = 10mA, 4.5V <V < 5.5V 12 19
-33 | lgyT = 10MA, 4.5V <V, < 5.5V 12 19
Line Regulation 25 | lgyt = 10mA, 4.25V < (V),) £ 5.5V, T, = 25°C 2.8 4.3 mV
(Note 1) —30 | lgyT = 10MA, 4.5V <V, < 5.5V, T, = 25°C 2.8 4.3
-33 | lgyr = 10MA, 4.5V < V) £ 5.5V, T, = 25°C 2.8 4.3
Load Regulation —25 | Vjy = 4.25V, 5MA < I o1 < 800mA 25 30 mv
(Note 1) —30 | V,y = 4.75V, 5MA < Ig 7 < 800mA 25 30
-33 |V, =4.75V, BMA < I < 800mA 25 30
Dropout Voltage XX | lgyT = 100mA 0.8 \%
(Note 2) louT = 800MA 0.95
Current Limit lout(maxy | —Xx | T;=25°C 800 950 1200 mA
Minimum Load Current —XX 5.0 mA
Quiescent Current lo XX | V|yS6V 36 75 HA
Thermal Regulation T, = 25°C, 30ms Pulse 0.01 0.1 %/W
Ripple Rejection frippLe = 120Hz, V| = 5V, T, = 25°C 51 54 dB
VrippLE = 1VP-P, I 0ap= 10MA
Temperature Stability 0.5 %
Long Term Stability T, =125°C, 1000 Hrs 0.3 %
RMS Output Noise (% of Vgu7), 10Hz < f < 10kHz, Ty = 25°C 0.003 %
Thermal Resistance Junction-to-Case at TAB (TO-223) 15 °CIW
Junction-to-Case at TAB (TO-263) 10
Notes: 1. See thermal requlation specification for changes in output voltage due to heating effects. Load requlation and line requlation e
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 requlation.
© 1999 IMP, Inc. 408-432-9100/ www.impweb.com 3



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 0.5Q. 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

Output Bypass Capacitor (ESR < 0.5Q)

10pF Tantalum, 100pF Aluminum

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

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: Ty = Tx + (Pp x Opa).

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

@]A = @]T + OTS + OSA
Where Ojr = Junction-to-Tab thermal resistance
O = Tab-to-Heat Sink thermal resistance

Osa = Heat Sink-to-Air thermal resistance

Table 2. Thermal Resistance of Packages

Thermal Resistance
Package Type
Junction to Tab, e.]T
SOT-223 15°C/W
TO-263 10°C/W

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.

IMP37

Vin IN ouT 3.3V
+ GND +
* *%

L T

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

** 10pF Tantalum or 100puF Aluminum

37_02.eps

Figure 1. Fixed 3.3V Regulator

4 408-432-9100/ www.impweb.com
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POWER MANAGEMENT

60mA/110mA/160mA
Super Low Dropout CMOS
Regulators with Battery Life
Extending Shutdown 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 Tel Com 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.

Alogic input controlled shutdown mode extends system battery life by
reducing quiescent current to 0.2HA 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 0.47UF and greater load capacitors with an
ESR up to 5Q. 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

1 5

.LLT ViN Vout TOVOUT

= pF | IMP2014 1pF
MP2015 | L
IMP2185 =

BYPASS 4
Shutdown* 3| ——
Control ©—— SHDN - _]: _________
GND ' '

| 0.01pF/3.3pF
2 | | (optional) :

*Tie to Vjy if not used. =

2014/15_02.eps

O

N N ) A

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

= 0.2pA shutdown current

Superior Load Regulation

-0.32%

Long Battery Life

- 33pA 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

Applications
Pagers

Cellular/GSM/PHS Phones
Instrumentation

Wireless Terminals

Battery Powered Systems
Medical Instruments

Linear Post-Regulators

© 1999 IMP, Inc.
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Pin Configuration

SOT-23A

2 IMP2185

IMP2014/15

ZI Vour

| 4 |BYPASS

Pin Descriptions

2014/15_0L.eps

Pin Number Name Function

1 Vin Unregulated supply input.

2 GND Ground terminal.

3 SHDN Shutdown control input. A shutdown mode is entered when SHDN is a logic LOW. During
shutdown the output voltage falls to OV and quiescent current drops to 2.0pA.

4 BYPASS Reference bypass input. A capacitor connected from the BYPASS pin to ground reduces
the noise present on the internal reference and enhances PSRR

5 Vourt Output voltage

Ordering Information

2014/15_t01.eps

Output | Output OKAY ;

Voltgge Curg::nt Shutdown | Adjust | Flag Reference Package Marking

Part Number* Package ) (mA) Pin Pin | Output | Bypass Pin | A | B | C | D
IMP2014-2.5JUK/T | SOT23A-5 25 60 [} [ ] M A X X
IMP2014-2.7JUK/T | SOT23A-5 2.7 60 [} [ ] M B X X
IMP2014-2.85JUK/T | SOT23A-5 2.85 60 [ [ ] M (3 X X
IMP2014-3.0JUK/T | SOT23A-5 3.0 60 (] ([ ] M D X X
IMP2014-3.3JUK/T | SOT23A-5 3.3 60 (] ([ ] M E X X
IMP2014-3.6JUK/T | SOT23A-5 3.6 60 [} ([ ] M F X X
IMP2014-4.0JUK/T | SOT23A-5 4.0 60 [} [ ] M G X X
IMP2015-2.5JUK/T | SOT23A-5 25 110 [} [ ] O A X X
IMP2015-2.7JUK/T | SOT23A-5 2.7 110 (] [ ] O B X X
IMP2015-2.85JUK/T | SOT23A-5 2.85 110 (] (] O (@ X X
IMP2015-3.0JUK/T | SOT23A-5 3.0 110 ® (] O D X X
IMP2015-3.3JUK/T | SOT23A-5 3.3 110 (] (] (@] E X X
IMP2015-3.6JUK/T | SOT23A-5 3.6 110 [ ] [} O F X X
IMP2015-4.0JUK/T | SOT23A-5 4.0 110 [ ] (] O G X X
IMP2185-2.5JUK/T | SOT23A-5 2.5 160 [ ] (] X A X X
IMP2185-2.7JUK/T | SOT23A-5 2.7 160 [ ] (] X B X X
IMP2185-2.85JUK/T | SOT23A-5 2.85 160 [ ] (] X C X X
IMP2185-3.0JUK/T | SOT23A-5 3.0 160 L] ® X D X X
IMP2185-3.3JUK/T | SOT23A-5 3.3 160 [ ] (] X E X X
IMP2185-3.6JUK/T | SOT23A-5 3.6 160 [ ] [} X F X X
IMP2185-4.0JUK/T | SOT23A-5 4.0 160 [ ] (] X G X X

xx = Date Code

* /T indicates Tape and Reel

2014/15_t03.eps
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ettt IMP2014/15, IMP2185

Absolute Maximum Ratings

Input Voltage ......................... A% Operating Junction Temperature Range ...-40°C < Ty < 125°C
Output Voltage . ....................... -03VtoViy+ 03V Storage Temperature ................... - 65°C to 150°C
Maximum Voltage on Any Pin ............ -0.3Vto (Vin +0.3V)  Power Dissipation ..................... Internally limited
Shutdown Voltage (SHDN) .............. SHDN < Viy + 0.3V

) . L Lo Note: Ty = Junction Temperature, T4 = Ambient Temperature
These are stress ratings only and functional operation is not implied. =] P A P

Exposure to absolute maximum ratings for prolonged time periods may
affect device reliability. All voltages are with respect to ground.

Electrical Characteristics

Vin = Vout +1V, I, = 100pA, Cyp, = 1pE, SHDN > Vi, Ty = 25°C, unless otherwise noted. Bold/blue specifications apply for junction
temperature range —40°C < Tj < 125°C.

Parameter Symbol  Conditions Min Typ Max Units
Input Voltage Range Vin 0°C < T;<125°C 6.50 \%
—-40°C < Ty<125°C 6.50
Maximum Output Current lomax | IMP2014 60 mA
IMP2015 110
IMP2185 160
Fixed Output Voltage Vour | Note 1 VR—25% | VR£0.5% | Vg + 2.5% \
Dropout Voltage (Note 2) Vin- Vo |1 = 100pA 1 mV
[, =20mA 17 23
I, = 50mA 60 70
[, = 100mA (IMP2015, IMP2185) 90 160
I, = 150mA (IMP2185) 143 250
Quiescent Current No load 33 50 HA
(Ground Current)
Shutdown Supply Current Inso | SHDN = 0V 0.2 2 HA
T;<25°C
Output Temperature Coefficient 40 ppm/°C
Thermal Regulation 0.04 %/W
Line Regulation Vr+ 1V <V)s6v 0.0375 0.35 %
Notes: 1. Vg is the requlated output voltage: 2.5V, 2.7V, 2.85V, 3.0V, 3.3V, 3.6V or 4.0V. Fodinsoza.cps

2. Dropout Voltage is defined as the difference between IN and OUT when Vg 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 quaranteed by design.

© 1999 IMP, Inc. 408-432-9100/ www.impweb.com 3
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IMP2014/15, IMP2185

Electrical Characteristics

Vin = Vour +1V, I = 100pA, Cr, = 1pE, SHDN > Vi, Tx = 25°C, unless otherwise noted. Bold/blue specifications apply for junction

temperature range of —40°C < Ty < 125°C.

Parameter Symbol | Conditions Min Typ Max Units
Load Regulation:
IMP2014 I = 100pA to 50mA 0.11 0.5 %
IMP2015 I_ = 100pA to 100mA 0.16 1.0
IMP2185 IL = 100pA to 150mA 0.65 15
Thermal Shutdown Die 150 °C
Temperature
Thermal Shutdown Hysteresis 12 °C
Ripple Rejection PSRR |V|y2= (Vo + 1V) £0.25V |Freq. = 1kHz 60 dB
Co = 3.3pF ceramic Freq. = 10kHz 47
Caypass = 0.014F Freq. = 1MHz 34
Output Noise 300Hz to 50kHz 280 HVRMS
No bypass capacitor
I, = 50mA (IMP2014)
I, = 100mA
300Hz to 50kHz 60 HVRMs
Cgypass = 0.01uF
I, = 50mA (IMP2014)
I, = 100mA
SHDN Input HIGH Threshold 25V < V<65V 45 % of Viy
SHDN Input LOW Threshold 2.5V < Vjy < 6.5V 15 % of Vi
Reverse Current into Vour Vany < Viour) 2.0 mA
SHDN = HIGH =V
Vin < Viou 2.7 HA
SHDN = LOW
Output Current Limit 350 600 mA

Notes: 1. Vi is the regqulated 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 Vg 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.

2014/15_t02b.eps
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Typical Characteristics

Enable
—_— - — OV - o
AV =1V J 5V/DIV
Output r\ i
Vour ~_ ] ’ \
50mV/DIV ‘l / } K
OV e e
1V/DIV
v
20us/DIV 100ps/DIV
2014/15_12.eps 2014/15_13.eps
Figure 1. Line Transient Response Figure 2. Enable Input Response
Load / ‘ Load ] \
Pulse J |\ Pulse J’ K
20mA/DIV 50mA/DIV
2y n
Vout [~ ! \“"*' Vour [ ____.______:j \2**
25mV/DIV \ 25mV/DIV
5mV/ | / 5mv/ \ /
v vV

50ps/DIV 50ps/DIV

2014/15_09.eps 2014/15_10.eps

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

100mA/DIV

(PP AV AP AP AP PVl P aPalPa

i

L
iE
L
W
Ir
iE
x
®
[

100ms/DIV

2014/15_11.eps

Figure 5. Output Short Circuit Response

© 1999 IMP, Inc. 408-432-9100/ www.impweb.com 5
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IMP2014/15, IMP2185

Application Information

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/0 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 0.47pF. A 1pF value is recom-
mended. Ceramic or tantalum capacitors are suitable with an ESR
of up to 5Q.

Reference Voltage Bypass Capacitor

For low noise operation a 0.01uF or larger capacitor can be con-
nected from the BYPASS pin to ground. For maximum power sup-
ply rejection/line rejection, a 3.3UF 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.

6 408-432-9100/ www.impweb.com
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POWER MANAGEMENT

60mA/110mA/160mA

Super Low Dropout CMOS
Regulators with Battery Life
Extending Shutdown Mode and
ERROR OQOutput

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.

Alogic input controlled shutdown mode extends system battery life by
reducing quiescent current to 0.2HA 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 0.47pF and greater load capacitors with an
ESR up to 5Q. 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

1MQ
1 5

+ Vin Vourt _L O Vour
= 1pF | IMP2054 1uF

IMP2055 T

IMP2186 =
- ERROR |2 o)
Shutdown* 3| ——

Control SHDN
GND

*Tieto Vyifnotused. =

2054/55_02.eps

O

N N I

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

= 0.2pA shutdown current

ERROR Output

- Low battery detection

- Processor reset

Superior Load Regulation

-0.32%

Long Battery Life

— 33pA 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

Applications
Pagers

Cellular/GSM/PHS Phones
Instrumentation

Wireless Terminals

Battery Powered Systems
Medical Instruments

Linear Post-Regulators

© 1999 IMP, Inc.
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IMP2054/55, IMP2186

Pin Configuration

1SO 9001 Registered

SOT-23A
Vin| 1 S |Vour
IMP2054/55
GND | 2 | iMP2186
SHDN | 3 4 | ERROR

Pin Descriptions

2054/55_01.eps

Pin Number Name Function
1 VN Unregulated supply input.
2 GND Ground terminal.
3 SHDN Shutdown control input. A shutdown mode is entered when SHDN is a logic LOW. During
shutdown the output voltage falls to OV and quiescent current drops to 2.0uA.
4 ERROR Out-of-Regulation Flag output. An open drain output that goes LOW when the output is
out-of-tolerance by approximately 5%.
5 Vour Output voltage
Ordering Information
Output | Output ERROR ;
Voltgge Curg::nt Shutdown | Adjust | Flag Reference Package Marking
Part Number* Package ) (mA) Pin Pin | Output | Bypass Pin | A | B | C | D
IMP2054-2.5JUK/T | SOT23A-5 2.5 60 ® [ R A X X
IMP2054-2.7JUK/T | SOT23A-5 2.7 60 ° [ R B X X
IMP2054-2.85JUK/T | SOT23A-5 2.85 60 ] [ R C X X
IMP2054-3.0JUK/T | SOT23A-5 3.0 60 ® [ R D X X
IMP2054-3.3JUK/T | SOT23A-5 3.3 60 ] ® R E X X
IMP2054-3.6JUK/T | SOT23A-5 3.6 60 ® [ R F X X
IMP2054-4.0JUK/T | SOT23A-5 4.0 60 ® [ R G X X
IMP2055-2.5JUK/T | SOT23A-5 2.5 110 ® [ T A X X
IMP2055-2.7JUK/T | SOT23A-5 2.7 110 ® [ T B X X
IMP2055-2.85JUK/T | SOT23A-5 2.85 110 ° ° T C X X
IMP2055-3.0JUK/T | SOT23A-5 3.0 110 [ [ T D X X
IMP2055-3.3JUK/T | SOT23A-5 3.3 110 ® ® T E X X
IMP2055-3.6JUK/T | SOT23A-5 3.6 110 ® [ T F X X
IMP2055-4.0JUK/T | SOT23A-5 4.0 110 ® [ T G X X
IMP2186-2.5JUK/T | SOT23A-5 2.5 160 ® [ Y A X X
IMP2186-2.7JUK/T | SOT23A-5 2.7 160 ® [ Y B X X
IMP2186-2.85JUK/T | SOT23A-5 2.85 160 [ [ Y C X X
IMP2186-3.0JUK/T | SOT23A-5 3.0 160 [ [ Y D X X
IMP2186-3.3JUK/T | SOT23A-5 3.3 160 ® [ Y E X X
IMP2186-3.6JUK/T | SOT23A-5 3.6 160 ® [ Y F X X
IMP2186-4.0JUK/T | SOT23A-5 4.0 160 ® [ Y G X X

xx = Date Code

* /T indicates Tape and Reel

2054/55_03.eps

408-432-9100/ www.impweb.com

© 1999

IMP, Inc.




ettt IMP2054/55, IMP2186

Absolute Maximum Ratings

Input Voltage ......................... A% Operating Junction Temperature Range ...-40°C < Ty < 125°C
Output Voltage . ....................... -03VtoViy+ 03V Storage Temperature ................... - 65°C to 150°C
Maximum Voltage on Any Pin ............ -0.3Vto (Vin +0.3V)  Power Dissipation ..................... Internally limited
Shutdown Voltage (SHDN) .............. SHDN < Viy + 0.3V

Note: Ty = Junction Temperature, Tpo = Ambient Temperature
These are stress ratings only and functional operation is not implied. 1=] P A P

Exposure to absolute maximum ratings for prolonged time periods may
affect device reliability. All voltages are with respect to ground.

Electrical Characteristics

Vin = Vout +1V, I, = 100pA, Cyp, = 1pE, SHDN > Vi, Ty = 25°C, unless otherwise noted. Bold/blue specifications apply for junction
temperature range —40°C < Tj < 125°C.

Parameter Symbol  Conditions Min Typ Max Units
Input Voltage Range ViN 0°C < T;<125°C 6.50 \%
—-40°C < Ty<125°C 6.50
Maximum Output Current lomax | IMP2054 60 mA
IMP2055 110
IMP2186 160
Fixed Output Voltage Vour |Notel VR —25% | VR £0.5% | Vg +2.5% \
Dropout Voltage (Note 2) Vin - Vo |l = 100pA 1 mV
I, = 20mA 17 23
I, = 50mA 60 70
I[L = 100mA (IMP2054, IMP2186) 90 160
I. = 150mA (IMP2186) 143 250
Quiescent Current No load 33 50 HA
(Ground Current)
Shutdown Supply Current Insp | SHDN =0V 0.2 2 HA
T;<25°C
Output Temperature Coefficient 40 ppm/°C
Thermal Regulation 0.04 %/W
Line Regulation VR+1V<V) <6V 0.0375 0.35 %

2054/55_t02a.eps

Notes: 1. Vg is the regqulated 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 Vg 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 gquaranteed by design.

© 1999 IMP, Inc. 408-432-9100/ www.impweb.com 3
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IMP2054/55, IMP2186

Electrical Characteristics

Vin = Vour +1V, I = 100pA, Cr, = 1pE, SHDN > Vi, Tx = 25°C, unless otherwise noted. Bold/blue specifications apply for junction
temperature range of —40°C < Ty < 125°C.

Parameter Symbol  Conditions Min Typ Max Units
Load Regulation:
IMP2054 I. = 100pA to 50mA 0.32 2.0 %
IMP2055 I = 100pA to 100mA 0.32 2.0
IMP2186 I = 100pA to 150mA 0.32 3.0
Thermal Shutdown Die 150 °C
Temperature
Thermal Shutdown Hysteresis 12 °C
Ripple Rejection PSRR |V|y2 (Vo +1V) £0.25V |Freq. = 1kHz 58 dB
Co = 3.3uF ceramic Freq. = 10kHz 45
Freq. = 1MHz 34
Output Noise 300Hz to 50kHz 280 HVRMS
I = 50mA (IMP2054)
IL = 100mA
SHDN Input HIGH Threshold 25V <V<£6.5V 45 % of Vin
SHDN Input LOW Threshold 25V <V<£6.5V 15 % of Vin
ERROR Flag Minimum 15 \%
Supply Voltage
ERROR Flag Threshold VTH 0.95VR \
Voltage
ERROR Flag Hysteresis Vhys 50 mV
ERROR Flag Output Low IERROR = 1MA 75 400 mV
Voltage
Reverse Current into Vour Vany < Viour) 2.0 mA
SHDN = HIGH = V)
V(IN) < V(OUT) 2.7 HA
SHDN = LOW
Qutput Current Limit 350 600 mA

2054/55_t02b.eps

Notes: 1. Vg 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 Vg 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.

4 408-432-9100/ www.impweb.com © 1999 IMP, Inc.
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Figure 1. IMP2055 PSRR at I;oap = 100mA
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Figure 3. Line Transient Response
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Figure 5. Load Transient Response (50mA Step)

Typical Characteristics
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Figure 2. IMP2055 PSRR at Iy oap = ImA
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Figure 4. Enable Input Response
Load ’ \
Pulse J’ K
50mA/DIV
A\
Vour e — —
25mv/DIV \V/

50us/DIV

2054/55_10.eps

Figure 6. Load Transient Response (100mA Step)
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Figure 7. Output Short Circuit Response

Application Information

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/0 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 Voyr 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 Voyr regardless of the
programmed output voltage value (e.g. ERROR = Vg, 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 Vpyr falls to Vry, and inactive
when Vour rises above Vi by Viys.

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 C2). R1 x C2 should be chosen to maintain ERROR
below Vi 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 0.47uF. A 1pF value is recom-
mended. Ceramic or tantalum capacitors are suitable with an ESR
up to 5Q.

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.

6 408-432-9100/ www.impweb.com
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. ERROR Output Operation

Application Information

O Vour

H oc1

1pF

BATTLOW

1
.LLT Vin Vout
IMP2054
IMP2055
IMP2186
ERROR
HYSTERESIS (Vhys) Shutdown* N
Control © SHDN
GND
1
2054/55_14.eps * Tie to VIN if unused. =

0 or RESET

—_——

|

: C2 required only if
| ERROR is used as
|
[
|

a Processor RESET
Signal (see text).

2054/55_15.eps

Figure 9. Typical Application Circuit
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ISO 9001 Registered

IMP2070/71, IMP2187

POWER MANAGEMENT

60mA/110mA/160mA

Super Low Dropout CMOS
Regulators with Battery Life
Extending Shutdown Mode and
Adjustable 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.

Alogic input controlled shutdown mode extends system battery life by
reducing quiescent current to 0.2HA 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 0.47pF and greater load capacitors with an
ESR up to 5Q. 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

5

Vin Vout lTOVOUT

= Wk | IMP2070 1pF

l—’l\ imMp2071 | SRLTT
IMP2187 =

- ApJ |4 ‘o)

|

Shutdown*
Control

0—3 SHDN

>
GND SR2
R1

2 Vout = VRer X [1 + —]
VREF =1.2V R2

*Tie to Vjy if not used. =
2070/71_02.eps

O O

N N

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

= 0.2pA shutdown current

Adjustable Output Voltage

Superior Load Regulation

-0.32%

Long Battery Life

- 33pA 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

Applications
Pagers

Cellular/GSM/PHS Phones
Instrumentation

Wireless Terminals

Battery Powered Systems
Medical Instruments

Linear Post-Regulators

© 1999 IMP, Inc.
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IMP2070/71, IMP2187

Pin Configuration

SOT-23A
Vin| 1 S |Vour
IMP2070
GND | 2 | MP2071
IMP2187
SHDN | 3 4 | ADJ

2070/71_0L.eps

Pin Descriptions

Pin Number Name Function
1 Vin Unregulated supply input.
2 GND Ground terminal.
3 SHDN Shutdown control input. A shutdown mode is entered when SHDN is a logic LOW. During
shutdown the output voltage falls to OV and quiescent current drops to 2.0pA.
4 ADJ Output voltage adjustment terminal.
5 VouTt Output voltage.

2070/71_t01.eps

Ordering Information

Voltage | Current | Shutdown |Adjust| Flag | Reference
Part Number* Package ) (mA) Pin Pin | Output | BypassPin | A | B | C | D
IMP2070JUK/T SOT23A-5 | Adjustable 60 [ ) J J X X
IMP2071JUK/T SOT23A-5 | Adjustable 110 ® [ K J X X
IMP2187JUK/T SOT23A-5 | Adjustable 160 ® L] L J X X
xx = Date Code * |T indicates Tape and Reel Foromeseps

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



ool IMP2070/71, IMP2187

Absolute Maximum Ratings

Input Voltage ......................... A% Operating Junction Temperature Range ...-40°C < Ty < 125°C
Output Voltage . ....................... -03VtoViy+ 03V Storage Temperature ................... - 65°C to 150°C
Maximum Voltage on Any Pin ............ -0.3Vto (Vin +0.3V)  Power Dissipation ..................... Internally limited
Shutdown Voltage (SHDN) .............. SHDN < Viy + 0.3V

Note: Ty = Junction Temperature, Tpo = Ambient Temperature
These are stress ratings only and functional operation is not implied. 1=] P A P

Exposure to absolute maximum ratings for prolonged time periods may
affect device reliability. All voltages are with respect to ground.

Electrical Characteristics

Vin = Vout +1V, I, = 100pA, Cyp, = 1pE, SHDN > Vi, Ty = 25°C, unless otherwise noted. Bold/blue specifications apply for junction
temperature range —40°C < Ty < 125°C.

Parameter Symbol  Conditions Min Typ Max Units
Input Voltage Range ViN 0°C < T;<125°C 6.50 \Y,
—-40°C < T;<125°C 6.50
Maximum Output Current lomax | IMP2070 60 mA
IMP2071 110
IMP2187 160
Adjustable Output Voltage VRer 5.5 \
Range
Reference Voltage VRer 1.165 1.20 1.235 \
Dropout Voltage (Note 1) Vin - Vo |l = 100pA 1 mV
[, =20mA 17 23
I, = 50mA 60 70
I, = 100mA (IMP2070, IMP2187) 90 160
I, = 150mA (IMP2187) 143 250
Quiescent Current No load 33 50 HA
(Ground Current)
Shutdown Supply Current Insp | SHDN =0V 0.2 2 HA
T,<25°C
Output Temperature Coefficient 40 ppm/°C
Thermal Regulation 0.04 %/W
Line Regulation VR+ 1V V)6V 0.0375 0.35 %

2070/71_t02a.eps

Notes: 1. Dropout Voltage is defined as the difference between IN and OUT when Vg 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.

© 1999 IMP, Inc. 408-432-9100/ www.impweb.com 3
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IMP2070/71, IMP2187

Electrical Characteristics

Vin = Vour +1V, I = 100pA, Cr, = 1pE, SHDN > Vi, Tx = 25°C, unless otherwise noted. Bold/blue specifications apply for junction

temperature range of —40°C < Ty < 125°C.

Parameter Symbol  Conditions Min Typ Max Units
Load Regulation:
IMP2070 I_ = 100pA to 50mA 0.32 2.0 %
IMP2071 I = 100pA to 100mA 0.32 2.0
IMP2187 I = 100pA to 150mA 0.32 3.0
Thermal Shutdown Die 150 °C
Temperature
Thermal Shutdown Hysteresis 12 °C
Ripple Rejection PSRR |V|y2 (Vo + 1V) £ 0.25V |Freq. = 1kHz 58 dB
Co = 3.3uF ceramic
Freq. = 10kHz 45
Freq. = 1MHz 34
Output Noise 300Hz to 50kHz 280 HVRMs
I = 50mA (IMP2070)
I = 100mA
SHDN Input HIGH Threshold 2.5V <V 6.5V 45 % of V|
SHDN Input LOW Threshold 25V <Vy<6.5V 15 % of V|
ERROR Flag Minimum 1.5 \%
Supply Voltage
ERROR Flag Threshold V1H 0.95Vg \%
Voltage
ERROR Flag Hysteresis Vhys 50 mV
ERROR Flag Output Low IERROR = 1MA 75 400 mV
Voltage
Reverse Current into Vout Viny < Vour 2.0 mA
SHDN = HIGH = Vg
V(IN) < V(OUT) 2.7 HA
SHDN = LOW
Output Current Limit 350 600 mA
Adjust Input Leakage Current lADJ 50 PA

Notes: 1. Dropout Voltage is defined as the difference between IN and OUT when Vg 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.

2070/71_t02b.eps
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Figure 1. IMP2070 PSRR at I;oap = 100mA
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Figure 3. Line Transient Response
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Figure 5. Load Transient Response (50mA Step)

Typical Characteristics
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Figure 2. IMP2070 PSRR at Iy oap = 1mA
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Figure 4. Enable Input Response
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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 OUprf Capacitor

exceptionally low dropout voltage, adjustable outputs, superior . 1\py070, IMP2071 and IMP2187 were designed for stable
load regulation and minimum quiescent power. . . . .

operation with a wide range of capacitor values and type. The
Shutdown Mode output capacitor should be above 0.47uF. A 1yF value is recom-
mended. Ceramic or tantalum capacitors are suitable with an ESR

A battery-life-extending mode is available. Through the active up to 50,

LOW shutdown pin, SHDN, the regulator can be enabled or
turned off. The regulator is shutdown (turned off) when SHDN is Thermal Shutdown
LOW and enabled (turned on) when SHDN is HIGH.

An on-chip thermal protection circuit shuts the LDO regulator off
The shutdown signal can be supplied from a CMOS gate or from  when the die temperature exceeds 150°C. There is a built in 12°C
an I/0 port of a microcontroller. hysteresis. The regulator will remain off until the die temperature

During shutdown, the output voltage falls to 0V and the supply drops to approximately to 138°C.

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 F 15 Yuw oo B2 - O .45V
. — 1
Adjust Input =30 or | IMP2070 ij ,
The output voltage setting is determined by the values of R1 and H\ IMP2071 T 470k
R2 (Figure 8). These resistors should be between 470kQ and 3MQ = IMP2187 4 =
to minimize current. ADJ '
3| — R
The output voltage setting is calculated using the following _I—©° SHDN | A|; C3 :
equation. Shutdown Control GND | 100pF |
(from Power 2 | EJOOluF : 5720k
R1[O Control Logic) : ( (5pti0nal) :
= = I

VOUT:VREFXQ*'EE

2070/71_12.eps

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

Figure 8. 2.45 Battery-Operated Supply

6 408-432-9100/ www.impweb.com © 1999 IMP, Inc.



Package Dimensions

Plastic SOT-23A (5-Pin)
D Inches Millimeters
[~—el—= | ‘ Min ‘ Nominal ‘ Max Min ‘ Nominal ‘ Max
Plastic SOT-23A (5-Pin)*
i i T A | 0037 — [ 0057 ] 095 — [ 145
4 E1 E Al | 0.001 —— | 0005 | 0.5 — 0.15
| | 1 A2| 0.035 | 0044 | 0.050 | 0.90 1.15 1.30
- b | 0.011 —— ] 0019 | 030 — 0.50
l:F‘ l:.:‘ ' bl | 0.011 | 0.015 | 0.017 | 0.30 0.40 0.45
e~ —lpl— c | 0.003 —— | 0007 | 0.08 — 0.20
cl| 0.003 | 0.003 | 0.062 | 0.08 0.10 0.16
Fr | | —|— D | 0109 | 0.113 | 0.117 | 2.80 2.90 3.00
A A2 i . :U ; Q:I f E | 0.101 —— ] 0117 | 260 — 3.00
i | N ! E1| 0.058 | 0.062 | 0.066 | 1.50 1.60 1.70
t N t e 0.037 BSC 0.95 BSC
Al =L el 0.074 BSC 1.90 BSC
i sor3 e re L | 0013 | 0017 | 0021 | 035 | 045 | 055
L1 0.002 REF 0.60 REF
Plastic SOT-223 (4-Pin) 0 o | — | @& o | — | e
Plastic SOT-223 (4-Pin)**
I8~ Aloos7 | — Joo060 | 170 | — | 150
' Al | 0.004 —— ]0.0008 | 0.10 — 0.02
! B | 0.124 —— ] 0116 | 3.15 — 2.95
’ T B1| 0.033 — | 0026 | 085 — 0.65
+ E H C | 0.014 —— | 0010 | 035 — 0.25
| l D | 0.264 — ] 0248 | 6.70 — 6.30
e 0.0905 NOM 2.30 NOM
s e L el 0.181 NOM 4.50 NOM
E | 0.146 —— ] 0130 | 3.70 — 3.30
5 , h | 0.287 —— | 0264 | 7.30 — 6.70
| . . . ‘ S | 0.041 —— ] 0033 | 105 — 0.85
Al ' [!] ' t | 0.051 —— ] 0043 | 1.30 — 1.10
; T_ ——= Q 10° MAX 10° MAX
P B A Q1| 16° — 10° 16° — 10°
oo Q2| 16° — 10° 16° — 10°
TO-263 (3-Pin)***
Plastic TO-263 (3-Pin) A | 0.160 —— | 0.190 | 4.059 —— | 4821
B | 0.020 — | 0039 | 0507 —— ] 0.989
E - A |+ B2 | 0.045 —— | 0.055 | 1.141 S 1.395
! | |=c2 m C | 0018 | — | 0029 | 0456 | —— | 0735
L2 C2| 0.045 — 0.055 | 1.141 — 1.395
D | 0.340 —— | 0380 | 8.627 —— | 9.642
[ E | 0.380 — | 0405 | 9.642 — 110276
D e 0.100 BSC 2.537 BSC
\ L L| o575 — [ o625 | 1450 | —— [15858
| \/ L1 | 0.090 —— | 0110 | 2.283 — | 2791
ﬁi Bl L2

Uy

—
_’| e|<—

—

-—B2

-—B

|
C —| |-

TO-263 (3-Pin).eps

* JEDEC Drawing MO-178
** JEDEC Drawing TO-261AA
*** JEDEC Drawing TO-263AA
* Add /T to Part Number for Tape and Reel.

LDO_t04.eps
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