LP5952 Evaluation Board

Introduction

This evaluation board is designed to enable independent
evaluation of the LP5952 electrical performance. Each board
is pre-assembled and tested in the factory.

The evaluation kits are available in four output voltage options
for the micro SMD package: LP5952TL-1.2EV,
LP5952TL-1.3EV, LP5952TL-1.5EV and LP5952TL-1.8EV
and one output voltage option for the COL LLP package:
LP5952LC-1.5EV. For other voltage options, the device can
be ordered from LP5952 product folder on National's website.

The board contains the LP5952 and input and output capac-
itors connected to GND.

General Description

The LP5952 converts higher input voltages connected to the
power input voltage pin V| to lower output voltages while
consuming low quiescent current. The bias input voltage
VigatT Supplies internal circuitry.

The LP5952 is capable of operating with input voltage ranges
from 0.7V < V| < 4.5V and 2.5V < Vg, < 5.5V for fixed
output voltage options from 0.5V to 2.0V. The LP5952 can
supply a maximum output current of 350mA and is particularly
suitable for portable, battery-powered systems. It also fea-
tures internal protection against short-circuit and over-tem-
perature conditions.
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The power input voltage applied between V and GND
should be at least 0.2V above the output voltage and the bias
input voltage applied between Vg, and GND should be at
least 1.5V above the output voltage (with a minimum of 2.5V)
to operate the device within operating conditions. Input con-
nections should be kept reasonably short (<20cm) to min-
imise input inductance and ensure optimum transient perfor-
mance.

ON/OFF control of the LP5952 is realized by a logic signal
applied to the EN pin. To simplify the enabling of the device,
a three pin jumper is provided on the evaluation board. The
middle pin is directly connected to the EN pin of the device.
A logic signal with a minimum of 1.0V to enable the device or
with a maximum of 0.4V to disable the device can be directly
connected to this jumper pin in the middle. Alternatively the
middle pin can be shorted to the pin next to it to the left or to
the right marked ON or OFF.

A load of up to 350mA maximum may be connected from the
Vour pin to GND.

At the bottom of the board the output voltage option (1.2V,
1.3V, 1.5V, or 1.8V) is printed.

The Voyr s pin represents a sense path to the output voltage
pin and can be used for more precise voltage measurements.
The schematic and board layout for both packages are shown
below:
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valuation Board Component and Pin Layout
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Board Size: 50mm x 60mm

Connection Diagrams
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Connection Diagram 6-Pin Chip On Lead LLP Package, 0.5mm Pitch

Table 1: Pin Descriptions

Bottom View

20210212

Pin Number Pin Number Name Description
Micro SMD LLP
Al 3 Vin Power input voltage; input range: 0.7V to 4.5V, Vy < Vgarr
A3 4 Vourt Regulated output voltage
B2 2 GND Ground
C1 1 VeatT Bias input voltage; input range: 2.5V to 5.5V
C3 6 EN Enable pin logic input: low = shutdown, high = active, normal operation.
This pin should not be left floating. Short to V11 using attached jumper
for normal operation.
5 NC No internal connection
Table 2: Bill of Materials
ltem Description Amount |Footprint Mfg., Part Number
o Cgarr optional, not needed, 0 0402 /0201
capacitor at Vgarr
co C,n» ceramic capacitor, 1pF, X5R |1 0402/ 0201 TDK, C1005X5R1A105K or
at Vi Taiyo Yuden, LMK105BJ105KV-F
c3 Cour» ceramic capacitor, 2.2uF, |1 0603 / 0402 TDK, C1608X5R0J225K or
X5R at Vg1 Taiyo Yuden, JMK105BJ225MV-F
Linear Requlator 1 5-bump micro SMD: [National Semiconductor,
Ui LP5952T|_gor TLAO5Z1A or LP5952TL-x.x or
LP5952LC 6-pin COL LLP: LP5952LC-1.5
LCA06B
Vine 6 Cambion, 160-1026-02-05
VeatT:
Vour ss | Testpins
Vour
GND
ENABLE |3 pin jumper for enable function |1
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The LP5952 requires two different supply voltages:

*V|\» the power input voltage, is regulated to the fixed output
voltage

*Vgarr the bias input voltage, supplies internal circuitry.

It's important that V| does not exceed Vg, at any time. If
the device on the evaluation board is used in the typical post
regulation application as shown in FIGURE 1 of the datasheet
using a DC-DC converter to generate V,y out of Vgarr, the
sequencing of the two power supplies is not an issue as
Vgarr Supplies both, the DC-DC regulator and the LP5952.
The output voltage of the DC-DC regulator will take some time
to rise up and supply V,y, of LP5952. In this application V,y will
always ramp up more slowly than Vg,

In case V| is shorted to Vg, 17, the voltages at the two supply
pins will ramp up simultaneously causing no problem.

If the LP5952 evaluation board is used stand alone, two in-
dependent supplies are connected to the LP5952. Therefore
special care must be taken to guarantee that V is always
< Vgarr-

POWER DISSIPATION AND DEVICE OPERATION

The permissible power dissipation for any package is a mea-
sure of the capability of the device to pass heat from the power
source, the junctions of the IC, to the ultimate heat sink, the
ambient environment. Thus the power dissipation is depen-
dent on the ambient temperature and the thermal resistance
across the various interfaces between the die and ambient
air.

The allowable power dissipation for the device in a given
package can be calculated using the following equation:

Pp = (Tymax) - Ta) / 8ya

With a 6,, = 95°C/W, the device in the 5 bump micro SMD
package returns a value of 1053mW with a maximum junction
temperature of 125°C at T, of 25°C or 421mW at T, of 85°C.
With a 8, = 150°C/W, the device in the 6-pin COL LLP pack-
age returns a value of 667mW with a maximum junction
temperature of 125°C at T, of 25°C or 267mW at T, of 85°C.

The actual power dissipation across the device can be esti-
mated by the following equation:

Po = (Vin - Vour) * lour

This establishes the relationship between the power dissipa-
tion allowed due to thermal consideration, the voltage drop
across the device, and the continuous current capability of the
device. These two equations should be used to determine the
optimum operating conditions for the device in the application.
As an example for the micro SMD package, to keep full load

Vin S Py / loyr + Vour = 421mW / 350mA + 1.5V = 2.7V.

The figure below shows the output current derating due to
these considerations:
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The typical contribution of the bias input voltage supply
Varr to the power dissipation can be neglected: Pp \garr =
Veatt " lg_veatT = 5-5V * 50pA = 0.275mW typical.

EXTERNAL CAPACITORS

If the LP5952 evaluation board is used stand alone (V,y and
Vgarr directly connected to a dual power supply), an input
capacitor at V| (C2) is required for stability. A ceramic ca-
pacitor of 1.0uF is recommended and assembled at the power
input pin V.

A capacitor at Vg, (C1) is not required if the distance to the
supply does not exceed 5cm. Therefore no capacitor is as-
sembled by default, but a footprint is provided on the evalua-
tion board.

At the output (C3) a 2.2uF ceramic capacitor is recommended
and assembled.

For further details on recommended capacitors and capacitor
characteristics please see bill of materials above and the
datasheet.
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511 P5952 4L K7 Notes

For more National Semiconductor product information and proven design tools, visit the following Web sites at:

Products Design Support
Amplifiers www.national.com/amplifiers WEBENCH www.national.com/webench
Audio www.national.com/audio Analog University www.national.com/AU
Clock Conditioners www.national.com/timing App Notes www.national.com/appnotes
Data Converters www.national.com/adc Distributors www.national.com/contacts
Displays www.national.com/displays Green Compliance www.national.com/quality/green
Ethernet www.national.com/ethernet Packaging www.national.com/packaging
Interface www.national.com/interface Quality and Reliability |www.national.com/quality
LVDS www.national.com/lvds Reference Designs www.national.com/refdesigns
Power Management www.nhational.com/power Feedback www.national.com/feedback

Switching Regulators www.national.com/switchers

LDOs www.national.com/Ido
LED Lighting www.nhational.com/led
PowerWise www.national.com/powerwise

Serial Digital Interface (SDI) |www.national.com/sdi

Temperature Sensors www.national.com/tempsensors

Wireless (PLL/VCO) www.national.com/wireless
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