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CM3102

Micropower 1.2V/150mA CMOS LDO Regulator
with Power Good

Features

1-5ms Power Good (PG) control signal
Regulated 1.2V output

150mA output current

Low quiescent operating current (90pA typical)
"Zero" disable mode current

Foldback current limiting protection
Thermal shutdown protection

Stable with low-ESR capacitors
SOT23-5 package

"MIC5258" pinout

Lead-free version available

Applications

e Pentium® 4 Motherboards

* Processor Power-up Sequencing

e Desktop, Notebookiand Palmtop Computers
e PC Cards

Peripheral Adapter Cards

Product Description

The CM3102 is a low quiescent current (90uA) regula-
tor that delivers up to 150mA of load current at a fixed
1.2V output. In addition, the CM3102 features a Power
Good output signal (PG)sthat goes open drain 1 to 5
ms after the output voltage hasiexceeded typically 93%
of its nominal level.

A dedicated ‘control input (EN, Active High) has been
included forpower-up sequencing flexibility. When this
input’ is taken» low, the regulator is disabled. In this
state, the'supply current will drop.to near zero. An inter-
nal discharge MOSFET resistance, (500€) will force the
output to'ground whenever the device has been shut-
down.

The CM3102 is fully protected, offering both overload
current limiting and high temperature thermal shut-
down.

Available in‘a tiny SOT23 package, the device is ideal
for spacecritical applications.

The CM8102 is available with optional lead-free finish-
ing.

Pentium® 4 Motherboard
Application Circuit

CM3102-12Sx

100 1.2V
vCce3 O AWy +— IN ouT O vCCcVID
L EN PG O PG
A4 GND A
__-1HF __1pF
* Input capacitor optional. ¢
Typical Application Circuit
47kQ
AAA
wy
CM3102-12Sx
vy O IN ouT O Vour
EN O EN PG 0O FG
A4 GND €
uF* BEN:
GND O ‘%

* Input capacitor optional.
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Simplified Electrical Schematic
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PACKAGE / PINOUT DIAGRAM

Top View

IN DI1 5 ]] ouT
>
GND DIz N
&
EN DIs Ny ]] PG
5-pin SOT23

Note: This drawing is not to scale.

PIN DESCRIPTIONS

PIN NAME | DESCRIPTION

1 IN Positive input voltage for the regulator. The internal loading on this input is typically 300uA when-
ever the regulator is enabled, and less than 1puA when thedegulator is disabled. Although an input
filter capacitor istnot required, it is recommended that a 1uF ceramic capacitor be used for addi-
tionalffiltering and stability if this pin is greatenthan'2 inches from the main input filter.

GND The negative reference for all voltages.
EN Enable/shutdown input. When EN is asserted high (Vgy 2 1.6V), the regulator is enabled. When EN
is asserted low (Vgy <0.4V), the regulator’s series pass transistor is forced into a high impedance

mode and an internal discharge resistance (500€) is applied to the output to quickly reduce the out-
put voltage to 0 volts.

4 PG Power Good output./This is an open drain output and functions as a supply voltage supervisor for
the outputvoltage. It is assertedlow when the output falls below 89% of its nominal value. This out-
putdecomes inactive when Vg1 remains above 97% of its nominal value for 1 to 5ms.

5 ouT The regulated voltage output. An output capacitor of 1uF is recommended to minimize any tran-
sient load disturbances‘under normal operating conditions. Additional output capacitance can be
used o further improve transient load response.

Ordering Information

PART NUMBERING INFORMATION

Standard Finish Lead-free Finish
Ordering Part Ordering Part
Regulator Pins Package Number' Part Marking Number! Part Marking
CM3102-12 5 SOT23-5 CM3102-12ST BA12 CM3102-12SO BB12

Note 1: Parts are shipped in Tape & Reel form unless otherwise specified.
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CM3102

Specifications

ABSOLUTE MAXIMUM RATINGS

PARAMETER

RATING UNITS

ESD Protection (HBM) +2000 \Y
Pin Voltages

VN [GND - 0.6] to +6.0 \

VouT [GND - 0.6] to [V|n+0.6] \Y

VEN [GND - 0.6].to [V \+0.6] \Y
Storage Temperature Range -40 to +150 °C
Operating Temperature Range

Ambient 0 to +70 °C

Junction 0to+150 °C
Power Dissipation (See note 1) Internally Limited w

Note 1: The power rating is based on a printed circuit board heat spreading capability equivalent to 2 square inches of copper con-
nected to the GND pins. Typical multi-layer boards using power plané construction will provide this heat spreading ability
without the need for additional dedicated copper area. Please consult with factory for thermal evaluation assistance.

STANDARD OPERATING CONDITIONS

PARAMETER VALUE UNITS
VIN 2.7105.5 \
Ambient OperatingsTemperature Range 0to+70 °C
Load Current 0to 150 mA
Cout 1 +20% uF

© 2004 California Micro Devices Corp. All rights reserved.
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CM3102

ELECTRICAL OPERATING CHARACTERISTICS (SEE NOTE 1)

SBYONII_- PARAMETER CONDITIONS MIN | TYP | MAX | UNITS
Voutr | Regulator Output Voltage 0.1mA < I pap < 150mA 1.1 1.2 1.3 \"
VR Loap | Load Regulation 10mA < I pap < 150mA 30 mV
Ve une | Line Regulation lLoap =5mMA; 2.7V < V|y<to 3.6V 20 mV

ILim Overload Current Limit 160 350 mA
Isc Short Circuit Current Limit Vout < 0.5V 140 mA
RpiscH | Discharge Resistance EN tied to GND 500 Q
IGND Ground Current Regulator Enabled (EN=V\); | oap=0mA 90 200 HA
Regulator Enabled (EN=Vy); lL.oap= 150mA 100 | 250 A

Regulator Disabled (EN=GND); (Disable Mode) 0.01| 10 HA

VEN EN Input Logic High Threshold| Regulator Enabled 1.6 \
Vbis EN Input Logic Low Threshold | Regulator Disabled 0.4 \"
lEN Enable Input Current 0.01 UA
VpgL | Power Good Low Threshold %:0f Vout(PG ON) 89 %
VpgH | Power Good High Threshold | %_of\Vo 1 (PG OFF) 97 %
VoL Power GoodiLogic "0"Voltage | I;=100pA; Fault Condition 0.02| 0.1 \Y
lpg Power Good'Leakage Current 4 Power Good Off; Vpg=5.5V 0.01 YA
PGpgLay |«Delay Timeito Power Good 1 5 mS

Note 1: Operating Characteristics are over Standard Operating Conditions unless otherwise specified.

Timing Diagram

PG Delay | PG Delay |

PG A <«—> <«—>
Inactived
Active.
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Performance Information

CM3102 Typical DC Characteristics (hominal conditions unless specified otherwise)

Load Regulation
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Line Regulation (1% and 100% rated load)
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Performance Information (cont’d)

CM3102

CM3102 Typical DC Characteristics (cont’d, nominal conditions unless specified otherwise)

SHORT CIRCUIT CURRENT [mA]
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Current Limit vs. Input Voltage (Vg 1=1.15V)
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CM3102

Performance Information (cont’d)

CM3102 Transient Characteristics (hominal conditions unless specified otherwise)

(PG connected to V| with a 47kQ resistor)

Load transient (10% to 90%) Step Response
(Vin = 3.3V, Cjy = Coyt = 1uF Ceramic)

Tek TR 25.0MS:;5 2 Acqs
T.
[ T

. 135mA -

B PG

Chi1 50.0mv  CRZ 1.00V WM 20.0us CA2Z 1 400mV

Enable Response
(150mA Load, Cjy =Coy1 = 1uF Ceramic)

Tek Run: 1.00MS/[5 SalepIe
[ T

1
1

, CVOUT : : B . L { ]

B PG (offset = 3.3V) -+ -

CHi S00mv ChZ 1.00V W 500ms ChZ JF 620mV
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Line Transient (0.6Vpp) Step Response
(1mA Load, Coyt = 1uF Ceramic, no Cy)
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Cold'Start & Power Down
(150mA Load, C\y = Coy1 = 1uF Ceramic)
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CM3102

Performance Information (cont’d)
CM3102-12ST/SO Typical Thermal Characteristics

The overall junction to ambient thermal resistance
(8,4) for device power dissipation (PD) consists prima-
rily of two paths in series. The first path is the junction
to the case (0 c) which is defined by the package style,
and the second path is case to ambient (O¢p) thermal
resistance which is dependent on board layout. The
final operating junction temperature for any set of con-
ditions can be estimated by the following thermal equa-
tion:

Tyunc = Tams + Po (04c) + Pp (Oca)

= Tamg + Pp (0,a)

The CM3102-12ST/SO uses a SOT23-5 package.
When this package is mounted on a double sided
printed circuit board with two square inches of copper
allocated for "heat spreading", the resulting 8, is
175°C/W.

Based on a maximum power dissipation of 315mW
(2.1Vx150mA), with an ambient of [70°Cthe resulting
junction temperature will, be:

Tyunc_=Tams +Pp (0,a)
= 70°C +.315mW.X{(175°C/W)
=70°C + 55°C'=125°C

Thermal characteristics were measured using,a double
sided board“with two square inches of,copper. area
connected to the GND pin for.*heat spreading".

Measurements showing®performance up ‘to junction
temperature of 125°C were performed underlight load
conditions (1mA). This allows the ambient temperature
to be representative of the internal junction tempera-
ture.

Note: The use of multi-layer board construction with
separate ground and power planes will further enhance
the overall thermal performance. In the event of no
copper area being dedicated for heat spreading, a
multi-layer board construction, using only the minimum
size pad layout, will provide the CM3102-12ST/SO with
an overall 6, of 175°C/W which allows up to 450mW
to be safely dissipated for the maximum junction tem-
perature.

© 2004 California Micro Devices Corp. All rights reserved.

Vout Variation with Tyyg (150mA Load)
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Mechanical Details

S0T23-5 Mechanical Specifications Mechanical Package Diagrams
Dimensions for CM3102-12ST/SO device packaged in
5-pin SOT23 package are presented below. TOP VIEW
For complete information on the SOT23-5 package, - el—>»
see the California Micro Devices SOT23 Package Infor- e
mation document. -
5 al
E1 E
i
PACKAGE DIMENSIONS u m u
Package SOT23-5 (JEDEC name is MO-178) »‘ b ‘4
Pins 5
Millimeters Inches SIDE VIEW
Dimensions
Min Max Min I\Ikh -« D— >
A - 1.45 - 0.0571 ‘/ \‘ ¢
A1 0.00 0.15 0.0000 0.0059 A
b 0.30 050 | 00118 | 0.0197 U.: :U vy
c 0.08 0.22 0.0031 0.0087 B 77
D 2.75 3.05 0.1083 | 0.1201 Al
E 2.60 3.00 0.1024 | 0.1181 S viEw
E1 1.45 1.75 0.0571 0.0689
e 0.95 BSC 0.0374 BSC
el 1.90 BSC 0.0748 BSC c
L 0.30 0.60 0.0118 0.0236 L
L1 0.60 REF 0.0236 REF A | i
. . _> L
# per tape 3000 pieces
and reel

Package Dimensions for SOT23-5.
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