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Bill of Materials
Component Package Dimensions Temperature
Symbol Value [U.S. (Metric)] (mm) Characteristic| Manufacturer Part #
LM2754 - LLP-24 40x4.0x0.8 -- National LM2754SQX
Non-pullback
Cin 2.2uF, 16V 0603 (1608) 1.6x0.8x0.8 X5R TDK C1608X5R1C225K
Cout 4.7uF, 10V 0603 (1608) 1.6x0.8x0.8 X5R TDK C1608X5R1A475K
C4, Co 2.2yF, 16V 0603 (1608) 1.6x08x0.8 X5R TDK C1608X5R1C225K
Dy Flash LED(s) - 20x16x1 -- Lumiled PWF1
Rset1 20kQ 0603 (1608) 1.6x08x0.6 - Vishay-Dale CRCWO06032002F
Rset2 5KQ 0603 (1608) 1.6x0.8x0.6 -- Vishay-Dale CRCWO06034991F
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LM2754 Evaluation Board Layout
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FIGURE 1. Top Layer
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LM2754 Evaluation Board Layout (continued)
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FIGURE 2. Bottom Layer (top view, unmirrored)
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Board Operation

BASIC CONNECTIONS

To operate the LM2754 evaluation board, connect a supply
voltage (2.7V-5.5V) between board connectors Vin and
GND.

Jumper Connections:

e EN: Connecting the jumper between the “ON” post and
the center post of the “EN” header strip enables the part,
and connecting the center post to the “OFF” post disables
the part (Shutdown). The “EN” jumper block serves as
the master enable for the device. Enabling the device is
also referred to as Torch mode, where the LEDs are
driven at a constant, nominal current level.

e F/T: Connecting the jumper between the “F” post and the
center post of the “F/T” header strip enables Flash Mode
(High Current Mode) , and connecting the center post to
the “T” post disables Flash Mode. The default mode for
“F/T” is “T” (Torch Mode).

e TX: Connecting the jumper between the “ON” post and
the center post of the “TX” header strip enables TX Mode
(RF PA Transmission Flash Interrupt), and connecting the
center post to the “OFF” post disables TX Mode. The
default mode for “TX” is “OFF”. In a typical application,
the signal to the “TX” pin is a pulsed signal from the RF
Power Amplifier when the RF PA is active.

e SEL: Connecting the jumper between the “ON” post and
the center post of the “SEL” header strip enables SEL
Mode (Selective D, disable), and connecting the center
post to the “OFF” post disables SEL Mode. The default
mode for “SEL” is “OFF”, with all current sinks “D1-4”
enabled.

Rserx: SETTING LED CURRENTS

The resistance of the Rsetx resistor sets the DC output
currents of the LM2754, approximated by the following equa-
tion:

Ipx = 800 X (1.25V / Rsetx)

The default Rset1 on the evaluation board is 20k<2 for Torch
Mode, which sets a DC output current of 50mA (typ.) per
current sink, or 200mA total continuous current. The default
Rset2 on the evaluation board is 5kQ for Flash Mode, which
sets a DC output current of 200mA (typ.) per current sink, or
800mA total pulsed current.

Components Rset1’ and Rset2’ are optional leaded resistor
replacements for the surface mount Rset1 and Rset2, pro-
vided for ease of use.

HEADERS: LED ACTIVATION AND PWM BRIGHTNESS
CONTROL

All four jumpers on the “Common” header block must be in
place for D1-4 current sinks to power the Flash LED. Re-
moving any one of the “Common” jumpers disconnects the
corresponding current sink from the LED and causes the
LM2754 to default to a gain of 2x. However if a logic High
voltage is placed on the “SEL” pin, removing the jumper for
D4 does not affect device operation. The default connection
for each jumper on the “Common” header block are from the
side labeled with “D1-4” to the side labeled “Common”. To
connect a Flash LED to the LM2754, other than the one
supplied on the evaluation board, remove all jumpers on the
“Common” header block and connect each “D1-4” pin to the
cathode(s) and the “Vout” pin to the anode(s) of the desired
Flash LED.

Connecting the center post on the “EN” header strip to the
“ON” post automatically turns on the LED(s) into Torch
Mode. Upon enabling the device, the modes selected by the
“F/T”, “TX” and “SEL” jumper blocks will also apply. For
example, the “EN” pin and “F/T” pin can be connected to-
gether to a logic High voltage to enable the LM2754 directly
into Flash Mode from a shutdown state. The “TX” Mode Pin
is for a pulsed signal from the RF Power Amplifier to mo-
mentarily reduce the Flash current to the Torch current level,
lowering the load on the battery line during RF PA pulses.
“SEL” Mode is designed to accommodate Flash LED mod-
ules with only 3 LED die, while still utilizing the adaptive gain
transition topology of the LM2754. The “SEL” function turns
off the “D4” current sink. This feature can also be used to
instantly reduce the total Torch or Flash current levels by
25%, if all four currents sink are used in the application.

A pulse-width modulated (PWM) signal can be connected to
the F/T pin (in the F/T header block) to adjust the average
brightness level for Flash Mode, up to the maximum pro-
grammed current. The duty cycle of the PWM signal deter-
mines the net brightness, as perceived by the human eye.
For example, with a duty cycle of 50%, the LEDs will only be
ON for 50% of the time, and the perceived brightness will be
approximately half of what the brightness is when the LEDs
are driven at full current for the entire flash pulse. Recom-
mended frequency range for PWM signals: 100Hz to
1000Hz.

Using a PWM signal to control Torch Mode current is not
recommended due to the control loop delay that occurs
when the device is enabled.
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Notes

THE CONTENTS OF THIS DOCUMENT ARE PROVIDED IN CONNECTION WITH NATIONAL SEMICONDUCTOR CORPORATION
("NATIONAL”) PRODUCTS. NATIONAL MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE ACCURACY OR
COMPLETENESS OF THE CONTENTS OF THIS PUBLICATION AND RESERVES THE RIGHT TO MAKE CHANGES TO
SPECIFICATIONS AND PRODUCT DESCRIPTIONS AT ANY TIME WITHOUT NOTICE. NO LICENSE, WHETHER EXPRESS, IMPLIED,
ARISING BY ESTOPPEL OR OTHERWISE, TO ANY INTELLECTUAL PROPERTY RIGHTS IS GRANTED BY THIS DOCUMENT.

TESTING AND OTHER QUALITY CONTROLS ARE USED TO THE EXTENT NATIONAL DEEMS NECESSARY TO SUPPORT
NATIONAL’'S PRODUCT WARRANTY. EXCEPT WHERE MANDATED BY GOVERNMENT REQUIREMENTS, TESTING OF ALL
PARAMETERS OF EACH PRODUCT IS NOT NECESSARILY PERFORMED. NATIONAL ASSUMES NO LIABILITY FOR APPLICATIONS
ASSISTANCE OR BUYER PRODUCT DESIGN. BUYERS ARE RESPONSIBLE FOR THEIR PRODUCTS AND APPLICATIONS USING
NATIONAL COMPONENTS. PRIOR TO USING OR DISTRIBUTING ANY PRODUCTS THAT INCLUDE NATIONAL COMPONENTS,
BUYERS SHOULD PROVIDE ADEQUATE DESIGN, TESTING AND OPERATING SAFEGUARDS.

EXCEPT AS PROVIDED IN NATIONAL'S TERMS AND CONDITIONS OF SALE FOR SUCH PRODUCTS, NATIONAL ASSUMES NO
LIABILITY WHATSOEVER, AND NATIONAL DISCLAIMS ANY EXPRESS OR IMPLIED WARRANTY RELATING TO THE SALE AND/OR
USE OF NATIONAL PRODUCTS INCLUDING LIABILITY OR WARRANTIES RELATING TO FITNESS FOR A PARTICULAR PURPOSE,
MERCHANTABILITY, OR INFRINGEMENT OF ANY PATENT, COPYRIGHT OR OTHER INTELLECTUAL PROPERTY RIGHT.

LIFE SUPPORT POLICY

NATIONAL’S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT DEVICES OR
SYSTEMS WITHOUT THE EXPRESS PRIOR WRITTEN APPROVAL OF THE CHIEF EXECUTIVE OFFICER AND GENERAL COUNSEL
OF NATIONAL SEMICONDUCTOR CORPORATION. As used herein:

Life support devices or systems are devices which (a) are intended for surgical implant into the body, or (b) support or sustain life and whose
failure to perform when properly used in accordance with instructions for use provided in the labeling can be reasonably expected to result in
a significant injury to the user. A critical component is any component in a life support device or system whose failure to perform can be
reasonably expected to cause the failure of the life support device or system or to affect its safety or effectiveness.

National Semiconductor and the National Semiconductor logo are trademarks or registered trademarks of National Semiconductor
Corporation. All other brand or product names may be trademarks or registered trademarks of their respective holders.

Copyright © 2006 National Semiconductor Corporation.
For the most current product information visit us at www.national.com.
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