MICROCHIP

TC56

150mA, 10V LDO with Shutdown

FEATURES
= Low Dropout Voltage ............ 200 mV typ at 80 mA
380 mV typ at 160 mA

m  High Output Current ............. 180 mA (Vout = 5.0V)

m  High Accuracy Output Voltage.........cccceeennnee +2%

m  Low Power Consumption ................. 11 pA (Oper.)
.................................................... 0.1 pPA (Shutdown)

m  Low Temperature Drift ................ 100 ppm/°C Typ

m  Excellent Line Regulation ..................... 0.2%/V Typ

m  Space-Saving 5-Pin SOT-23A Package

m  Short Circuit Protection

m  Standard 2.5V, 3.0V and 3.3V Output Voltages

m  Voltage Outputs Available from 2.1V to 5.0V in

100 mV Steps

APPLICATIONS

m  Battery Powered Devices

Cameras and Portable Video Equipment
Pagers and Cellular Phones

Solar Powered Instruments

Consumer Products

TYPICAL APPLICATION

10 pF
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GENERAL DESCRIPTION

The TC56 is a low supply current (11 pA typ at Voyt =
3V), low dropout CMOS linear regulator, with a 10V maxi-
mum input voltage range. CMOS construction eliminates
wasted ground currenttypical of bipolar regulators for greater
system efficiencies, and longer operating time in battery-
powered systems. The TC56 enters shutdown mode when
the shutdown control input (SHDN) is low. During shutdown,
the regulator is shut off, and supply current falls to 0.1pA
maximum. Normal operation is restored when SHDN is
returned to a logic high. The TC56 is available in factory-
programmed output voltage settings between 2.1V and
5.0V in 100 mV increments. Low current consumption, 10V
supply tolerance and space-saving 5-pin SOT-23A packag-
ing make the TC56 ideal for a wide variety of applications.

ORDERING INFORMATION

Output
Part No. Voltage (V)*

TC562502ECT 2.5

Temperature

Package Range (Ta)

5-Pin SOT-23A —40°C to +85°C
TC563002ECT 3.0 5-Pin SOT-23A —40°C to +85°C
TC563302ECT 3.3 5-Pin SOT-23A —40°C to +85°C

Note: *Other output voltages available. Please contact
Microchip Technology Inc. for details.

PIN CONFIGURATIONS

5-Pin SOT-23A
Vout (NC)
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TC56

150mA, 10V LDO with Shutdown

ABSOLUTE MAXIMUM RATINGS*

INPUL VOIAGE (VIN) «eererreeeeeiiiiiiiiiiieie e e e e +12V
OULPUL CUITENT (IQUT) -vvvrvrrreereeeememmmmminiriieeeeeaaaaaaans 500 mA
Output Voltage (VouT) eeeeeeeeeeeenn Vss— 0.3V to V)y + 0.3V
SHDN Input Voltage (Vsrpn) ----- Vss— 0.3V to V)y + 0.3V
Operating Temperature Range ................ —40°C to +85°C
Storage Temperature Range ................. —40°C to +125°C

Power Dissipation
SOT-23 .t e 150 mwW

*Static-sensitive device. Unused devices must be stored in conductive
material. Protect devices from static discharge and static fields. Stresses
above those listed under Absolute Maximum Ratings may cause perma-
nent damage to the device. These are stress ratings only and functional
operation of the device at these or any other conditions above those
indicated in the operational sections of the specifications is not implied.
Exposure to Absolute Maximum Rating Conditions for extended periods
may affect device reliability.

ELECTRICAL CHARACTERISTICS: Vin=Vour + 1V, Ta = 25°C, Cin = 4.7 WF, Cout = 10 pF unless otherwise specified.

Symbol Parameter Test Conditions Min Typ Max Unit
VIN Input Voltage — — 10 \%
VouTt Output Voltage lout = 40 mA; Note 1 0.98 x VR | VR £0.5%|1.02 X VR \Y
louT(MAX) Maximum Output Current VR = 2.7V/Note 1 Vout = 3V 150 — — mA
VR = 4.5V/Note 1 Vout =5V 180 — —
AVourt Load Regulation 1 mA<lout<80mA | Vout =3V — 45 90 mV
VouTt =5V — 40 80
ViNn — Vourt Dropout Voltage (Note 2) lout = 80 mA Vout = 3V — 200 395 mV
IOUT =160 mA VOUT =3V —_— 380 770
lout = 100 mA Vout = 5V — 165 330
louT =200 mA VouTt = 5V — 330 660
Ibb Supply Current VsApN = Vin = 4V — 11 19 HA
VsHpN = Vin = 6V — 13 21
IsHDN Shutdown Supply Current Vsupn = GND — — 0.1 KA
AVoyt/AV|N Line Regulation lout =40 MA, 4V <V)y < 10V — 0.2 0.3 %IV
AVoyut/AT Vout Temp. Coefficient lout = 10 mA, —40°C < T3 < +85°C — +100 — ppm/°C
ViH SHDN Input High Logic Threshold 1.5 — — \Y
Vi SHDN Input Low Logic Threshold — — 0.25 \%
m SHDN Input Current @ V|4 VshpN = Vin — — 5.0 HA
I SHDN Input Current @ V). Vshpn = GND -0.2 -0.05 0 PA
Notes: 1. VR is the regulator output voltage setting.

2. Dropout voltage is defined as the input to output differential at which the output voltage drops 2% below its nominal value measured at a
1V differential.

PIN DESCRIPTION

Pin Number Name Description
1 Vss Ground
2 VIN Supply Voltage Input
3 SHDN Shutdown Input
4 (NC) No Connection
5 Vour Regulated Voltage Output

TC56-1 6/15/99
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150mA, 10V LDO with Shutdown

TC56

DETAILED DESCRIPTION

The TC56 is a precision, fixed output LDO. Unlike
bipolar regulators, the TC56 supply current does not in-
crease with load current.

Output Capacitor

A 10 pF capacitor from Voyt to ground is recom-
mended. The output capacitor should have an effective
series resistance of 5Q or less, and a resonant frequency
above 1MHz. Itis recommended that a 4.7 uF capacitor be
connected from V)y to GND. Tantalum capacitors are rec-
ommended. When operating from sources other than bat-
teries, supply-noise rejection and transient response can be
improved by increasing the value of the input and output
capacitors and employing passive filtering techniques.

Shutdown Input

The TC56 enters a low power shutdown mode when the
shutdown control input (SHDN) is low. During shutdown, the
regulatoris disabled and supply currentis reducedto 0.1 pA.
Normal operation is restored when SHDN is driven high. If
not required, the SHDN input can be tied to V|.

Thermal Considerations

Power Dissipation

The amount of power the regulator dissipates is prima-
rily a function of input and output voltage, and output current.
The following equation is used to calculate worst case actual
power dissipation:

Pp = (ViNmax) — VouTMINy) lILoAD(MAX)

Equation 1.

Where:

Pp = Worst case actual power dissipation
Vinmax) = Maximum voltage on Vi

VouTtminy = Minimum regulator output voltage
ILoap(MAX) = Maximum output (load) current

The maximum allowable power dissipation (Equation 2)
is a function of the maximum ambient temperature (Tamax)),
the maximum allowable die temperature (125°C) and the
thermal resistance from junction-to-air (834). The 5-pin
SOT-23A package has a 034 of approximately 220°C/Watt
when mounted on a single layer FR4 dielectric copper clad
PC board.

Ppomax) = (Tamax) — Tamax))
B3

Equation 2.
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Where all terms are previously defined.

Equation 1 can be used in conjunction with Equation 2
to ensure regulator thermal operation is within limits. For
example:

Given:

Vinmax) = 3.0V £10%
VOUT(MIN) =2.7V-2%
lLoap = 98 mA
Tamax) = 55°C

Find: 1. Actual power dissipation

2. Maximum allowable dissipation

Actual power dissipation:

Pp = (Vingmax) — VouTminy)ILoAD(MAX)
=[(3.0x 1.1) — (2.7 x .98)]98 x 1073
=64 mW

Maximum allowable power dissipation:
Pomax) = (Tamax) — Tamax))
B3

= (125 -55)
220

=318 mW

In this example, the TC56 dissipates a maximum of only
64 mW —far below the allowable limit of 318 mW. In a similar
manner, Equation 1 and Equation 2 can be used to calculate
maximum current and/or input voltage limits.

Layout Considerations

The primary path of heat conduction out of the package
is viathe package leads. Therefore, layouts having a ground
plane, wide traces at the pads, and wide power supply bus
lines combine to lower 835 and, therefore, increase the
maximum allowable power dissipation limit.

TC56-1 6/15/99



TC56

150mA, 10V LDO with Shutdown

TYPICAL CHARACTERISTICS

1. OUTPUT VOLTAGE vs. OUTPUT CURRENT
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150mA, 10V LDO with Shutdown

TC56

TYPICAL CHARACTERISTICS

3. INPUT/OUTPUT VOLTAGE DIFFERENTIAL vs. OUTPUT CURRENT
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TC56

150mA, 10V LDO with Shutdown

TYPICAL CHARACTERISTICS (CONT.)

5. SUPPLY CURRENT vs. INPUT VOLTAGE (CONTINUED)
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7. SUPPLY CURRENT vs. AMBIENT TEMPERATURE
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150mA, 10V LDO with Shutdown

TC56

TYPICAL CHARACTERISTICS (CONT.)

8. INPUT TRANSIENT RESPONSE 1
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TC56

150mA, 10V LDO with Shutdown

TYPICAL CHARACTERISTICS (CONT.)

9. INPUT TRANSIENT RESPONSE 2 (CONTINUED)
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11. SHDN PIN TRANSIENT RESPONSE

TC56-1 6/15/99
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150mA, 10V LDO with Shutdown

TC56

TYPICAL CHARACTERISTICS (CONT.)

11. SHDN PIN TRANSIENT RESPONSE (CONTINUED)

TC563002 (3V) TC563002 (3V)
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TC56

150mA, 10V LDO with Shutdown

MARKINGS

@ represents the interger of the output voltage

S-Pin SOT-23A Symbol Voltage Symbol | Voltage
H H A 0 F 5
B A H .6
DOO® c 2 -
D 3 L .8
|:| |:| I:' E 4 M 9
(® represents the transition response
(@ represents the the interger of the output voltage
Symbol
Symbol Voltage — REGULAR
A 0.
B ; @ represents assembly lot code
C .
D 3.
E 4.
E 5.
H 6.

PACKAGE DIMENSIONS

5-Pin SOT-23A (EIAJ SC-74A)
.075 (1.90)
REF.
|
T B_H
122 (3.10) .071 (1.80)
.098 (2.50) .059 (1.50)
J_ H H
020 (050) /"|_
.012 (0.30) " ‘ .037 (0.95)
PIN 1 = REF.
122 (3.10)
.106 (2.70)
.057 (1.45)
035(0.90)] | 10" MAX _ 1 .010(0.25)
' — |<_ 7.004 (0.09)
.006 (0.15) .024 (0.60)
:000 (0.00) .004 (0.10) Dimensions: inches (mm)
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