CMPWR330

400 mA SmartOR™ Regulator
with Vaux Switch

Product Description

The CMPWR330 is a dual input regulator with a fully integrated
Vaux switch capable of delivering up to 400 mA continuously at
3.3 V. The input is taken from three independent voltage sources on
a prioritized basis. Power is always taken in priority using the order of
Vg, VsBy, and VAux.

When Ve, (5 V) or Vgpy is present, the device automatically
enables the regulator and produces a stable 3.3 V output at Vour.

When only Vayx (3.3 V) is present, the device provides a low
impedance direct connection (0.25 Q TYP.) from Vayx to Vout.

All the necessary control circuitry needed to provide a smooth and
automatic transition between all three supplies has been incorporated.
This allows the V¢ input supply to be dynamically switched without
loss of output voltage.

The CMPWR330 is housed in an 8-pin SOIC package and is
available with RoHS compliant lead—free finishing.

Features

® Continuous 3.3 V Output from Three Inputs
Complete Power Management Solution

Ve, Vspy Regulator Supplies 400 mA Output
Built-In Hysteresis when Selecting Input Supplies

Integrated Switch Has Very Low Rpg(on) Resistance of 0.25 Q
(TYP)

Foldback Current Limiting Protection

Thermal Overload Shutdown Protection

8—Pin Power SOIC Package

These Devices are Pb—Free and are RoHS Compliant

Applications

® PCI Adapter Cards with Wake—On-LAN
® Network Interface Cards (NICs)

® Multiple Power Systems

® Systems with Standby Capabilities
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CMPWR330

TYPICAL APPLICATION CIRCUIT
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SIMPLIFIED ELECTRICAL SCHEMATIC
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CMPWR330

PACKAGE / PINOUT DIAGRAM

Top View
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8-Pin Power SOIC

Table 1. PIN DESCRIPTIONS

Pin(s) Name

Description

1 Vsgy

Vsgy is the standby input supply (5 V), which is used to power the regulator whenever V¢ is below the
deselect level (4.2 V). If the Vggy connection is made within a few inches of the main input filter, a bypass
capacitor may not be necessary. Otherwise a bypass filter capacitor in the range of 1 uF to 10 uF will ensure
adequate filtering.

2 VCC

V¢ is a positive input supply for the voltage regulator. Whenever this supply voltage exceeds the VgoseL
level (4.4 V), it will be given priority and be used to power the regulator output. If this supply voltage falls
below the Vcopes level (4.2 V) it will immediately be deselected and no longer provide power for the regulator
output. An internal hysteresis voltage of 0.2 V is used to prevent any chatter during selection and deselection
of Vgc. The effective source impedance of Vg should be kept below 0.3 Q to ensure changeover
disturbances do not exceed the hysteresis level.

If the connection to V¢ is made within a few inches of the main input filter, a bypass capacitor may not be
necessary. Otherwise a bypass filter capacitor in the range of 1 uF to 10 uF will ensure adequate filtering.

3 Vout

Vour is the output voltage. Power is provided from the regulator or via the low impedance auxiliary switch.
This output requires a capacitance of 10 uF to ensure regulator stability and minimize the peak output
disturbance during power supply changeover.

4 Vaux

Vaux is the auxiliary voltage power source. This supply is selected only when V¢ falls below 4.2 V and the
Vsgy is not present. Under these conditions an internal switch is enabled and provides a very low impedance
connection directly between Vayx and Voyt-

5-8 GND

The negative reference for all voltages. Also functions as a thermal path for heat dissipation.

SPECIFICATIONS

Table 2. ABSOLUTE MAXIMUM RATINGS

Parameter Rating Units

ESD Protection (HBM) +2000 \%
Pin Input Voltages \%

Ve, Vsy [GND - 0.5] to +6.0

Vaux [GND - 0.5] to +4.0
Storage Temperature Range -40 to +150 °C
Operating Temperature Range °C

Ambient O0to +70

Junction Oto+125
Power Dissipation (Note 1) Internally Limited w

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect

device reliability.

1. Atrated load, the power dissipation will be 0.68 W (1.7 V x 0.4 A). Under these conditions, (in a 70°C ambient), the thermal resistance from
junction to ambient (6ja) must not exceed 80°C/W. This is typically achieved with 2 square inches of copper printed circuit board area
connected to the GND pins for heat spreading, or equivalent.
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CMPWR330

SPECIFICATIONS (Cont’d)

Table 3. STANDARD OPERATING CONDITIONS

Parameter Rating Units
Vce, Vsay 5.0 £0.25 v
Vaux 3.310.3 Y
Ambient Operating Temperature Range Oto +70 °C
Load Current 0to 400 mA
Cext 10 £20% uF

Table 4. ELECTRICAL OPERATING CHARACTERISTICS (Note 1)

Symbol Parameter Conditions Min Typ Max | Units
VouTt Regulator Output Voltage 0 mA < ILpaDp < 400 mA 3.135 | 3.300 | 3.465 \%
ILm Regulator Current Limit Vour>1V 500 mA
Is/c Short Circuit Current VeeisBy =5V, Vout =0V 150 mA
VR LOAD Load Regulation Vec =5V, 5 mA<I oap <400 mA 20 mV
VR LINE Line Regulation lLoap=5mMA,45V<V)N<to55V 2 mV
VeeoseL Ve Select Voltage Vspy or Vayx Present 4.40 | 4.60 \
VceDES V¢ Deselect Voltage Vsgy or Vayx Present 4.00 | 4.20 \%
VhvsT Hysteresis Voltage Vgsgy or Vaux Present (Note 2) 0.20 \%
Rsw Vaux Switch Resistance 0.25 | 0.40 Q
IRcc Ve Reverse Leakage One supply input taken to GND while the 5 100 uA
IRsBY Vspy Reverse Leakage others remain at nominal voltage.
IRAUX Vaux Reverse Leakage
lcc Ve Supply Current Vce > VeeseL lLoap =0 mA 0.8 1.5 mA
IsBy Vsgy Supply Current Vce < VeeseL lLoap =0 mA 0.8 1.5 mA
laux Vaux Supply Current Vaux is Selected, I gap = 0 mMA 0.20 | 0.30 mA
laND Ground Current Vaux is Selected, (Vog/spy = 0 V) 0.20 | 0.30 mA
Veersey =5V, Ioap = 0 mA 0.80 | 1.50
Veesy =5V, ILoap = 400 mA 1.00 | 2.00
ToisagLe | Shutdown Temperature 160 °C
THYST Thermal Hysteresis 20

1. Operating characteristics are over Standard Operating Conditions unless otherwise specified.
2. The disturbance on V¢ during supply changeover should be kept below the hysteresis voltage to prevent any chatter. The source resistance
on the V¢ supply should be kept to less than 0.3 Q to ensure precise switching.
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CMPWR330

PERFORMANCE INFORMATION

CMPWR330 Typical DC Characteristics (nominal conditions unless specified otherwise)
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Figure 1. Vcc Supply Current vs. Voltage
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Figure 2. Vggy Supply Current vs. Voltage
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Figure 3. Vayx Supply Current vs. Voltage

Figure 4. Ground Current vs. Output Load
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CMPWR330

PERFORMANCE INFORMATION (Cont’d)

CMPWR330 Typical DC Characteristics (cont’d, nominal conditions unless specified otherwise)

Dropout Voltage (V)

Regulator Output Voltage (V)

3.45

3.40

3.35

3.30

3.25

3.20

100 200 300 400 500 600

Load Current (mA)

Figure 7. Load Regulation (5 V Supply)
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Figure 9. Regulation Dropout Characteristics
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Figure 8. Foldback Current Limit Protection
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CMPWR330

PERFORMANCE INFORMATION (Cont’d)

CMPWR330 Transient Characteristics (nominal conditions unless specified otherwise)
(Vc source resistance set to 0.2 Q)
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CMPWR330

PERFORMANCE INFORMATION (Cont’d)

CMPWR330 Transient Characteristics (cont’d; nominal conditions unless specified otherwise)
(Vc source resistance set to 0.2 Q)
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Figure 17. Vcc Power Up
(Vsgy =5V, Load = 300 mA)
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Figure 18. V¢c Power Down
(Vsgy =5V, Load = 300 mA)
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Figure 19. Vcc Power Up
(Vaux = 3.3V, Load = 300 mA)

Figure 20. Vcc Power Down
(Vaux = 3.3V, Load = 300 mA)
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Figure 21. Load Transient Response
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Figure 22. Line Transient (1 Vpp) Response
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CMPWR330

PERFORMANCE INFORMATION (Cont’d)

CMPWR330 Typical Thermal Characteristics 3.32 - -
The overall junction to ambient thermal resistance (054)
for device power dissipation (Pp) consists primarily of two s
paths in series. The first path is the junction to the case (6;¢) g 331
which is defined by the package style, and the second path 3
is case to ambient (Oca) thermal resistance which is e /""_—
dependent on board layout. The final operating junction 5 330 /
e . o] i |
temperature for any set of conditions can be estimated by the 5 |
following thermal equation: % 3.29
T)= T, + (Po)0c) + (Po)(Ocs) £
=T, + (Pp)(011) 3.28 i i
20 30 40 50 60 70
The CMPWR330 uses a thermally enhanced package .
where all the GND leads (pins 5 through 8) are integral to the Temperature (°C)
leadframe. When this package is mounted on a double-sided Figure 23. Voyr Variation with Tamg(400 mA Load)t
printed circuit board with two square inches of copper
allocated for “heat spreading”, the resulting 8y4 is about 4.55
50°C/W.
. . .. . 4.50 |--VsgrgECT
Based on a typical operating power dissipation of 0.7 W _ |
(1.75V x 0.4 A) with an ambient of 70°C, the resulting 2 445
junction temperature will be: % o
T,=T,+ (P D)(elA) i
= 70°C + 0.7 W x (50°C/W) 2 4%
= 70°C + 35°C = 105°C £ 430 |-vigseiker
The thermal characteristics were measured using 4.25
a double-sided board with two square inches of copper area 420
connected to the GND pin for “heat spreading”. TS 50 75 100 125 150
Measurements showing performance up to junction Temperature (°C)
temperature of 125°C were performed under light load )
conditions (5 mA). This allows the ambient temperature to Figure 24. S.elt_act/De_seIect Threshold
be representative of the internal junction temperature. Variation with T ync
NOTE: The use of multi-layer board construction with 0.37
separate ground and power planes will further
enhance the overall thermal performance. In the 0.35
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 CMPWR330 with an overall 8y of %
70°C/W which allows up to 780 mW to be 3
safely dissipated for the maximum junction 3
temperature.
0.27
0.25 : :
20 30 40 50 60 70

Temperature (°C)

Figure 25. Vpyx Switch Resistance vs. Taug
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CMPWR330

PACKAGE DIMENSIONS

SOIC 8, 150 mils
CASE 751BD-01
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Notes:

(1) All dimensions are in millimeters. Angles in
(2) Complies with JEDEC MS-012.

degrees.

SmartOR is a trademark of Semiconductor Components Industries, LLC (SCILLC).

SYMBOL MIN NOM MAX
A 1.35 1.75
Al 0.10 0.25
b 0.33 0.51

0.19 0.25
D 4.80 5.00
E 5.80 6.20
E1 3.80 4.00
e 1.27 BSC
h 0.25 0.50
L 0.40 1.27
6 0° 8°

—] | —

O —P |-

END VIEW
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