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LM2753 High-Power Switched-Capacitor Voltage Converter and Flash LED Driver

1 Features

Input Voltage Range: 3V to 5.5V
Regulated 5-V Output
250-mA Output Current With a 3.6-V Input

400-mA Pulsed Output Current
(up to 500-ms Duration)

60-pA (Typical) Quiescent Current
Pulse-Frequency Modulation (PFM) Regulation

Inductor-Less Solution: Requires Only Three
Small Capacitors

< 1-pA Typical Shutdown Current
10-pin WSON Package (No Pullback):
— 3mmx 3 mm x 0.8 mm

Applications

Cell-Phone Camera Flash
Digital Still Cameras
Fire-Alarm Notification
Emergency Strobe Lighting
Intruder Alert Notification
Barcode Scanners
Handheld Data Terminals

General-Purpose Regulated Voltage Output, High-

Current Supply

3 Description

The LM2753 is capable of driving a flash LED with a
pulsed current of 400 mA at an input voltage of 3.6 V.
A switched-capacitor doubler, the LM2753 provides a
regulated 5-V output (Vgoyr) over an input supply
range of 3 V to 5.5 V. The switched output, loyr,
takes less than 10 ns to turn on and provide
maximum current to a flash LED. Flash LED current
is set via a ballast resistor. Continuous illumination
current (torch mode) is programmed by connecting a
resistor between Ioyr and Vgyt. This device uses
only three small, low-cost ceramic capacitors.

The LM2753 device uses pulse frequency modulation
(PFM) regulation. Typical operating frequency is
725 kHz. Under no-load conditions, the LM2753
operates on only 60 pA. If the output is connected to
ground, the charge pump stays in the gain of 1, which
helps limit the input current to 300 mA (typical).

Device Information®
PART NUMBER PACKAGE BODY SIZE (NOM)
LM2753 WSON (10) 3.00 mm x 3.00 mm

(1) For all available packages, see the orderable addendum at
the end of the data sheet.
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5 Pin Configuration and Functions

DSC Package
10-Pin WSON
Top View

Cc1+ ooy i 10 JenD
VIN | Vour
ci-|. {8 Jlour
FLASH i
[cNo] T e — T8 | EN
Die-Attach Pad: ~ *------1
GND
Pin Descriptions
PIN
TYPE DESCRIPTION
NUMBER NAME
1 Ci+ O Flying capacitor connection
2 VIN | Input voltage connection. Input voltage range: 3V to 5.5V
3 Ci_ O Flying capacitor connection
4 FLASH | Flash logic input pin. Logic HIGH = flash output on, logic low = flash output off. there is
an internal pulldown of 300 kQ between FLASH and GND.
5 GND — Connect to ground
6 EN | Enable pin. Logic HIGH = enable, Logic LOW = shutdown. There is an internal pulldown
of 300 kQ between EN and GND
GND — Connect to ground
I0UT O Flash output. ON/OFF control via FLASH pin
VOUT O 5-V regulated output
10 GND — Connect to ground
Copyright © 2005-2016, Texas Instruments Incorporated Submit Documentation Feedback 3
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®®

MIN MAX UNIT
VIN pin: voltage to GND -0.3 6 \%
EN, FLASH pins: voltage to GND -0.3 (Vin + 0.3) w/ 6 V maximum \%
Continuous power dissipation®) Internally limited
Junction temperature, Ty max-ABS 150 °C
Storage temperature, Tgyg -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended

Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltages are with respect to the potential at the GND pin.

(3) In applications where high power dissipation and/or poor package thermal resistance is present, the maximum ambient temperature may
have to be derated. Maximum ambient temperature (Ta.max) IS dependent on the maximum operating junction temperature (T . yax-op =
120°C), the maximum power dissipation of the device in the application (Pp.vax), and the junction-to ambient thermal resistance of the
part/package in the application (Rgja), as given by the following equation: Tamax = Ti-max-op — (Resa X Pp-max)-

6.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001®) +2000
V(Esb) Electrostatic discharge - \%
Machine model +200
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)®
MIN MAX UNIT
Input voltage 3 55 \%
EN, FLASH input voltage 0 VN \%
Junction temperature, T, -40 120 °C
Ambient temperature, Tp®@ —40 85 °C

(1) All voltages are with respect to the potential at the GND pin.

(2) In applications where high power dissipation and/or poor package thermal resistance is present, the maximum ambient temperature may
have to be derated. Maximum ambient temperature (Ta.max) iS dependent on the maximum operating junction temperature (T . yax-op =
120°C), the maximum power dissipation of the device in the application (Pp.vax), and the junction-to ambient thermal resistance of the
part/package in the application (Rgja), as given by the following equation: Tamax = Ti-max-op — (Resa X Pp-max)-

6.4 Thermal Information

LM2753
THERMAL METRIC® DSC (WSON) UNIT

10 PINS
Roia Junction-to-ambient thermal resistance 52.5 °C/W
Roactop) Junction-to-case (top) thermal resistance 63.0 °C/W
RgiB Junction-to-board thermal resistance 27.2 °C/W
AL Junction-to-top characterization parameter 0.9 °C/W
AL] Junction-to-board characterization parameter 27.3 °C/W
Roacbot) Junction-to-case (bottom) thermal resistance 7.3 °C/W

(1) For more information about traditional and new thermal metrics, see Semiconductor and IC Package Thermal Metrics.
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6.5 Electrical Characteristics

Unless otherwise noted, specifications apply to the Simplified Schematic with T, = 25°C, V\y = 3.6 V, Vgyy = Vi,
VeLasty = GND, C; = 1 pF, Cjy = Coyr = 10 uF.® @,

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
3VSVNsE55V, gyt £100 mA 5
Vour Output voltage 3VSV£55V, loyr < 100 mA v
= = ’ = _50 0
Z40°C < T < 85°C 4.75 (-5%) 5.25 (5%)
lvouT Continuous load current 3VSV|y55V,Vour =5V (typical) 200 mA
| Pulsed flash current V(rLasH) = 1.8 V, TpyLse = 500 ms 400 mA
out Viout-max = 4.1 V (typical)
lout=0mMA,3V<sVys5h5V 60
lo Quiescent current lour=0mMA, 3VSVNS55V 80 MA
—40°C < T, £85°C
Shutdown supply current Veny =0V 0.1 1 HA
| 3VsVpn<55V )
sb Ven =0V, 3Vs V<55V 0.2
A = 85°C .
Rout Output impedance V=32V 5.3 Q
. 3VsVpys55V 725
fsw Switching frequency kHz
3V=Vys55V,-40°C=<Ty=<85C 475 950
Vi Logic input high Input pins: EN, FLASH, —40°C < T < 85°C 1.2 Vin \%
Vi Logic input low Input pins: EN, FLASH, —40°C < T, < 85°C 0 0.3 \%
I Logic input high current Ven) = VrLash) = 3V 10 HA
m Logic input low current VEn) = VrLash) =0V 10 nA
ton Turnon time® 640 us
trLasH Flash turnon time® V(FLasH) = 3.6 V 10 ns

(1) Minimum (MIN) and maximum (MAX) limits are specified by design, test, or statistical analysis. Typical (TYP) numbers are not specified,
but represent the most likely norm.

(2) Cin, Cour, and Cy: Low-ESR surface-mount ceramic capacitors (MLCCs) are used in setting electrical characteristics.

(3) Turnon time is measured from when the EN signal is pulled high until the output voltage on Voyt crosses 90% of its final value.

(4) Flash turnon time is measured from when the FLASH signal is pulled high until the voltage on Ioyt crosses 90% of its final programmed
value.

6.6 Typical Characteristics
Unless otherwise specified: T, = 25°C, Viy = 3.6 V, V(g asn) = GND, Vgny = Vi, Ciny = Cour = 10 pF, C; = 1 pF.

65 T 820
lout =0
ouT ‘ - 800
60 —— T =85¢C — T 780 PN
// = Ta=25T
\/ & 760
/7 e
55 / / LIDJ 740 \\\ N
< // e & 720 N~
| ~
2 50 === ~ L o I~
o " / w700 \Y\\\\
24
/ G 680 =S
45 E N T~
/’< S 660 S~
o Ta =-40C by
Ta=25T A
40 i O 640 S~
- o
T‘A = 4°°C‘ 620 Ta=85T
35 600 L !
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INPUT VOLTAGE (V) INPUT VOLTAGE (V)
Figure 1. Quiescent Current vs Input Voltage Figure 2. Oscillator Frequency vs Input Voltage
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7 Detailed Description

7.1 Overview

The LM2753 is a switched-capacitor doubler with a regulated 5-V output. It is capable of continuously supplying
up to 200 mA at 5 V to a load connected to V1. This device uses pulse frequency modulation (PWM) and a
multi-level switch array to regulate and maintain the output voltage. For higher load currents, such as during flash
operation, the output voltage is allowed to droop to supply the necessary current. Although there is no current
limit on this device, the device automatically defaults to a gain of 1 when the output is brought below the input
voltage. This configuration limits the input current to about 300 mA (typical). The operating range for the LM2753
is over the extended Li-lon battery range from 2.7 V to 5.5 V.

7.2 Functional Block Diagram

Cy
Cl+_| M Ci-
LM2753
VIN Regulated VOUT
_T_ 4 2x Charge
Cn Pump
l Phase
Gen
10UT
VRer
EN = 1.25Vv
(TORCH ¢ d I
FLASI—? L

Copyright © 2016, Texas Instruments Incorporated

7.3 Feature Description

7.3.1 Soft Start

Soft start is engaged when the device is taken out of shutdown mode (EN = logic HIGH) or when voltage is
supplied simultaneously to the VIN and EN pins. During soft start, the voltage on Vgoyr ramps up in proportion to
the rate that the reference voltage is being ramped up. The output voltage is programmed to rise from 0V to 5V
in 640 ps (typical).

7.3.2 Flash LED Selection

The LM2753 provides a 5-V (typical) fixed voltage to drive a flash LED with a continuous current up to 200 mA
(typical). At LED currents above 200 mA (typical), the output of the device is allowed to droop to deliver the
desired current to the flash LED. This droop limits the maximum forward voltage and in turn the maximum current
that can be supplied to a given LED. Chose LEDs so that the LED forward voltage at the desired maximum LED
current does not exceed the output voltage of the LM2753 when loaded down with that same current. TI
suggests that the selected LEDs be binned due to the relatively high forward voltage tolerance of flash LEDs.
The typical and maximum diode forward voltage depends highly on the manufacturer and their technology.
Table 1 lists several suggested manufacturers.
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Feature Description (continued)
Table 1. Flash LED Selection

MANUFACTURER CONTACT
Agilent www.agilent.com/semiconductors
Citizen www.c-e.co.jp/e/
Lumiled www.lumileds.com
Nichia www.nichia.com
Osram WWW.0Sram-0s.com
Panasonic WWW.panasonic.co.jp/semicon/
Seoul Semiconductor en.seoulsemicon.co.kr

7.3.3 PFM Regulation

The LM2753 achieves its tightly regulated output voltage with pulse-frequency modulated (PFM) regulation. PFM
simply means the part only pumps when charge must be delivered to the output in order to keep the output
voltage in regulation. When the output voltage is above the target regulation voltage the part idles, consuming
minimal supply current with C, is connected between V;y and GND and Vy is disconnected from Vgyy. In this
state, the load current is supplied solely by the charge stored on the output capacitor. As this capacitor
discharges and the output voltage falls below the target regulation voltage, the charge pump activates, and
charge is delivered to the output. This charge supplies the load current and boosts the voltage on the output
capacitor.

The primary benefit of PFM regulation is when output currents are light and the device is predominantly in the
low-supply-current idle state. Net supply current is minimal because the part only occasionally needs to recharge
the output capacitor by activating the charge pump. With PFM regulation, input and output ripple frequencies
vary significantly and are dependent on output current, input voltage, and to a lesser degree, other factors such
as temperature, internal switch characteristics, and capacitor characteristics (voltage tolerance, temperature
variation).

7.3.4 Output Voltage Ripple

The voltage ripple on the output of the LM2753 is highly dependent on the application conditions. The output
capacitance, input voltage, and output current each play a significant part in determining the output voltage
ripple. Due to the complexity of the LM2753 operation, providing equations or models to approximate the
magnitude of the ripple cannot be easily accomplished. However, the following general statements can be made.

The output capacitor has a significant effect on output voltage ripple magnitude. Ripple magnitude is typically
linearly proportional to the output capacitance present. The equivalent series resistance (ESR) of the output
capacitor also contributes to the output voltage ripple, as there is effectively an AC-voltage drop across the ESR
due to current switching in and out of the capacitor. To keep the voltage ripple small, TI recommends a low-ESR
ceramic capacitor on the output. Placing multiple capacitors in parallel can reduce ripple significantly, by both
increasing capacitance and reducing ESR. When capacitors are in parallel the ESR of the capacitors are in
parallel as well, resulting in a net ESR according to the properties of parallel resistance. Two identical capacitors
in parallel have twice the capacitance and half the ESR as compared to a single capacitor if the same type. On a
similar note, if a large-value, high-ESR capacitor (tantalum, for example) is to be used as the primary output
capacitor, the net ESR can be significantly reduced by placing a low-ESR ceramic capacitor in parallel with this
primary output capacitor.

7.3.5 10UT Pin

An internal FET is connected between the VOUT pin and the IOUT pin of the LM2753 device. When a logic high
signal is placed on the FLASH input pin, the internal FET turns on and connects lgyt to Vgour in less than 10 ns
(typical). If the IOUT pin is not going to be used, the FLASH input pin can be tied to GND, and the IOUT pin can
be left unconnected.

In the typical application circuit there is one resistor between VOUT and IOUT and another resistor between
IOUT and the flash LED. When a LOW logic signal is placed on the FLASH input pin, the internal FET opens and
current flows from Vgt through both resistors and through the flash LED. When a logic HIGH signal is applied to
the Flash input pin the internal FET closes, shorting out the resistor between VOUT and IOUT, and current flows
through the second resistor and the Flash LED.
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Follow these steps to set the desired current levels for the flash LED:

7.3.5.1 Setting Flash Current

1. Determine the forward voltage of the LED at the desired flash current.

2. Find the voltage difference between Ioyt and the LED forward voltage.

3. Divide the voltage difference by the desired flash current to obtain the needed flash LED ballast resistance

7.3.5.2 Setting Torch Current

1. First determine required flash ballast.

2. Determine the forward voltage of the LED at the desired continuous torch current.

3. Find the voltage difference between Vg1 and the LED forward voltage.

4. Divide the voltage difference by the desired torch current to obtain the total resistance needed.
5

. Subtract the flash ballast resistance from this total resistance to find the required torch resistance between
VOUT and IOUT

6. Find the voltage difference between Ioyt and the LED forward voltage.
7. Divide the voltage difference by the desired flash current to obtain the needed flash LED ballast resistance

7.3.6 PWM Brightness Control Procedures

The brightness of a flash LED connected to Vgoyt can be linearly varied from zero up to the maximum
programmed current level by applying a PWM signal to the EN pin of the LM2753 device. The following
procedures describe how to program the LED drive current and adjust the output current level using a PWM
signal.

1. To select the maximum desired current level, refer to the IOUT Pin section and follow the steps detailed in
Setting Flash Current and Setting Torch Current.

2. Brightness control for torch mode can be implemented by pulsing a signal at the EN pin, while flash is
connected to a logic LOW signal. Also, brightness control can also be implemented for flash mode by pulsing
a signal on the FLASH pin while the part is already enabled (EN = logic HIGH). LED brightness is
proportional to the duty cycle (D) of the PWM signal. For linear brightness control over the full duty cycle
adjustment range, the PWM frequency (f) should be limited during torch mode to accommodate the turn-on
time (Tony = 640 ps) of the device. Also, the PWM frequency must be limited during flash mode to
accommodate the turnon time (Tg asy = 10 ns) of the lgyt output FET.

D x (1/f) > Ton,rLAsH

fMAX = DMIN - TON,FLASH

If the PWM frequency is much less than 100 Hz, flicker may be seen in the LEDs. For the LM2753, zero duty
cycle turns off the LED and a 50% duty cycle results in an average Iyt being half of the programmed LED
current. For example, if the output is programmed for a maximum of 100 mA through the flash LED, a 50%
duty cycle results in an average I gp of 50 mA.

7.3.7 Multi-Level Switch Array

In order to supply high load currents across the entire Vg operating range, especially at lower V|, switches in
the charge pump are normally designed to have low ON resistance. However, at high input voltages and low load
currents, this low resistance results in high output voltage ripple due to the output capacitor being charged too
quickly. To solve this problem, while still being able to deliver the needed output current, the LM2753 has a
switch array with multiple switches connected in parallel.

The number of switches used in parallel depends on the input voltage applied to the LM2753. At lower input
voltages all paralleled switches are used, and as the input voltage rises, switches are removed from the parallel
configuration. The highest switch resistance is achieved as the input voltage reaches the maximum operating
voltage, which helps with voltage management.
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7.3.8 Thermal Protection

When the junction temperature exceeds 140°C (typical), the LM2753 internal thermal protection circuitry disables
the part. This feature protects the device from damage due to excessive power dissipation. The device recovers
and operates normally when the junction temperature falls below 125°C (typical). It is important to have good
thermal conduction with a proper layout to reduce thermal resistance.

7.3.9 Power Efficiency

Charge-pump efficiency is derived in Equation 1 and Equation 2 (supply current and other losses are neglected
for simplicity):

In =G X loyr

where

« G represents the charge pump gain (2)
E = (Vour X lour) + (Vin X Iin) = Vour + (G x Vi)
where

« G represents the charge pump gain 2)

Efficiency is at its highest as G x V,y approaches Vqy1. Refer to the efficiency graph in Typical Characteristics for
the detailed efficiency data.

7.4 Device Functional Modes

7.4.1 Enable Mode

The enable logic pin (EN) disables the part and reduces the quiescent current to 0.1 pA (typical). The LM2753
has an active-high EN pin (LOW = shutdown, HIGH = operating). The LM2753 EN pin can be driven with a low-
voltage CMOS logic signal (1.5-V logic, 1.8-V logic, etc.). There is an internal 300-kQ pulldown resistor between
the EN and GND pins of the LM2753.

7.4.2 Flash Mode

The flash logic pin (FLASH) controls the internal FET connected between the VOUT and IOUT pins on the
LM2753. The LM2753 has an active-HIGH FLASH pin (LOW = shut down, HIGH = operating). A logic HIGH
signal must be present on the EN pin before a logic HIGH signal is place on the FLASH input pin. The EN and
FLASH input pins can be connected together and controlled with the same logic signal. The turnon time for loyt
in this configuration will be limited by the turn-on time of the device. The turn-on time for the internal FET is
typically 10 ns when the device is already on (EN signal HIGH, Vgyr at 5 V). The LM2753 FLASH pin can be
driven with a low-voltage CMOS logic signal (1.5-V logic, 1.8-V logic, etc). There is an internal 300-kQ pulldown
resistor between the FLASH and GND pins of the LM2753.
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8 Application and Implementation

NOTE
Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test their design implementation to confirm system functionality.

8.1 Application Information

The LM2753 can be used to drive a flash LED with a pulsed current of up to 400 mA or a continuous current of
up to 200 mA over a wide input voltage range. As well as powering flash LEDs, the LM2753 device is suitable for
driving other devices with power requirements up to 200 mA. White LEDs can also be connected to this device to
back light a cellular phone keypad and display. The LED brightness can be controlled by applying a PWM signal
to the enable pin (EN) during torch mode, or to the FLASH pin during flash mode (see PWM Brightness Control
Procedures).

8.2 Typical Application

V|N = 3 V-55V
. VIN VOUT

Cy+
|\— c-  LM2783  our

3

TORCH &———  EN

6

FLASH GND
(Need TORCH e————— FLASH s Flash
ON to FLASH) L L_LED

Copyright © 2016, Texas Instruments Incorporated

Figure 3. LM2753 Typical Application

8.2.1 Design Requirements
For typical switched-capacitor applications, use the parameters listed in Table 2.

Table 2. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Minimum input voltage 3V
Typical output voltage 5V
Output current 250 mA
10 Submit Documentation Feedback Copyright © 2005-2016, Texas Instruments Incorporated
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8.2.2 Detailed Design Procedure

8.2.2.1 Capacitors

The LM2753 requires three external capacitors for proper operation. Tl recommends surface-mount multi-layer
ceramic capacitors. These capacitors are small, inexpensive and have very low equivalent series resistance
(ESR) ( = 15 mQ typical). Tantalum capacitors, OS-CON capacitors, and aluminum electrolytic capacitors are
generally not recommended for use with the LM2753 due to their high ESR, as compared to ceramic capacitors.

For most applications, ceramic capacitors with X7R or X5R temperature characteristic are preferred for use with
the LM2753. These capacitors have tight capacitance tolerance (as good as *10%), hold their value over
temperature (X7R: £15% over -55°C to +125°C; X5R: +15% over -55°C to +85°C), and typically have little
voltage coefficient when compared to other types of capacitors. However, selecting a capacitor with a voltage
rating much higher than the voltage it will be subjected to ensures that the capacitance stays closer to the
nominal value of the capacitor. Capacitors with Y5V or Z5U temperature characteristic are generally not
recommended for use with the LM2753. Capacitors with these temperature characteristics typically have wide
capacitance tolerance (+80%, —20%), vary significantly over temperature (Y5V: 22%, —82% over —-30°C to +85°C
range; Z5U: 22%, —56% over 10°C to 85°C range), and have poor voltage coefficients. Under some conditions, a
nominal 1-uF Y5V or Z5U capacitor could have a capacitance of only 0.1 uF. Such detrimental deviation is likely
to cause Y5V and Z5U capacitors to fail to meet the minimum capacitance requirements of the LM2753. Table 3
lists suggested capacitor suppliers for the typical application circuit.

Table 3. Ceramic Capacitor Manufacturers

MANUFACTURER CONTACT
TDK www.component.tdk.com
Murata Wwww.murata.com
Taiyo Yuden www.t-yuden.com

8.2.2.2 Power Dissipation

The power dissipation (Ppissipaion) @nd junction temperature (T;) can be approximated with Equation 3 and
Equation 4. P,y is the product of the input current and input voltage, Poyr is the power consumed by the load
connected to the output, T, is the ambient temperature, and Ry;, is the junction-to-ambient thermal resistance for
the 10-pin WSON package.
F)DISSIPATION = PIN - POUT = (VIN x IIN) - (VVOUT X IOUT)
where
e V) is the input voltage to the LM2753
*  Vyour is the voltage at the output of the device
e oyt is the total current supplied to the load(s) connected to both Vgt and loyr 3)

TJ = TA + (PDISSIPATION X ROJA) (4)

The junction temperature rating takes precedence over the ambient temperature rating. The LM2753 may be
operated outside the ambient temperature rating, so long as the junction temperature of the device does not
exceed the maximum operating rating of 120°C. The maximum ambient temperature rating must be derated in
applications where high power dissipation and/or poor thermal resistance causes the junction temperature to
exceed 120°C.

Copyright © 2005-2016, Texas Instruments Incorporated Submit Documentation Feedback 11
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8.2.3 Application Curves

Figure 8. Flash Pulse Response

100
90
g 8N
> \
O
g 710
5 N
w
o 60 \\
50
40 :
30 35 40 45 50 55 Lo b Lo
INPUT VOLTAGE (V) Top: lyouT; Scale: 100 mA/div ViN=36V
Bottom: Vgyt; Scale: 50 mV/div, AC Coupled
Time scale: 40 ps/div
Load = 10 mA to 20 mA Step
Figure 4. Efficiency vs Input Voltage Figure 5. Load Step Response
v
Top:Vgy; Scale: 2V/div Vin=3.6V Top:VgLash; Scale: 2V/div ViNn=3.6V
Bottom: Voyt; Scale: 1V/div Load = 100 mA Bottom: V,qyT; Scale: 1V/div No Load
Time scale: 1000 ps/div Time scale: 400 ns/div
Figure 6. Start-Up Behavior Figure 7. Flash Enable Behavior
eofeniintnd
8 e Q"AM’\ iu’.‘{{/‘h\ A‘I/‘r\\ A\Lﬁ\lll%
______________ YN Y' RN
‘‘‘‘‘‘‘‘‘‘‘ -
Top:VELask; Scale: 1V/div Vin=3.6V ; ;
Bottom: V,ouT; Scale: 1V/div Load = 10 mA to 400 mA Step Vour: Scale: 50mV/Div, AC Coupled Vn=36V
Time scale: 100 ms/div Time scale: 2 ps/div Load = 200 mA

Figure 9. Output Voltage Ripple
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Figure 10. Output Voltage Ripple vs Output Current
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Figure 11. Input Voltage Ripple

9 Power Supply Recommendations

The LM2753 is designed to operate from an input voltage supply range from 3 V to 5.5 V. This input supply must
be well regulated and capable to supply the required input current. If the input supply is located far from the
LM2753 additional bulk capacitance may be required in addition to the ceramic bypass capacitors.

10 Layout

10.1 Layout Guidelines

Place the output capacitor as close as possible to the output voltage and GND pins.

« VIN input voltage pin must be bypassed to ground with a low-ESR bypass capacitor. Place the capacitor as
close as possible to the VIN pin.

» Place the charge pump flying capacitor close to the flying capacitor pins.

10.2 Layout Example

i
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Figure 12. LM2753 Layout
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11 Device and Documentation Support

11.1 Device Support

11.1.1 Third-Party Products Disclaimer

TI'S PUBLICATION OF INFORMATION REGARDING THIRD-PARTY PRODUCTS OR SERVICES DOES NOT
CONSTITUTE AN ENDORSEMENT REGARDING THE SUITABILITY OF SUCH PRODUCTS OR SERVICES
OR A WARRANTY, REPRESENTATION OR ENDORSEMENT OF SUCH PRODUCTS OR SERVICES, EITHER
ALONE OR IN COMBINATION WITH ANY TI PRODUCT OR SERVICE.

11.2 Documentation Support

11.2.1 Related Documentation
For additional information, see the following:
AN-1187 Leadless Leadframe Package (LLP)

11.3 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. In the upper
right corner, click on Alert me to register and receive a weekly digest of any product information that has
changed. For change details, review the revision history included in any revised document.

11.4 Community Resources

The following links connect to TI community resources. Linked contents are provided "AS IS" by the respective
contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views; see TI's Terms of
Use.

TI E2E™ Online Community TI's Engineer-to-Engineer (E2E) Community. Created to foster collaboration
among engineers. At e2e.ti.com, you can ask questions, share knowledge, explore ideas and help
solve problems with fellow engineers.

Design Support TlI's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.

11.5 Trademarks

E2E is a trademark of Texas Instruments.
All other trademarks are the property of their respective owners.

11.6 Electrostatic Discharge Caution

‘ These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam
‘Y'\ during storage or handling to prevent electrostatic damage to the MOS gates.

11.7 Glossary

SLYZ022 — TI Glossary.
This glossary lists and explains terms, acronyms, and definitions.

12 Mechanical, Packaging, and Orderable Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

LM2753SD/NOPB Active Production WSON (DSC) | 10 1000 | SMALL T&R Yes SN Level-1-260C-UNLIM -40to 85 D004B
LM2753SD/NOPB.A Active Production WSON (DSC) | 10 1000 | SMALL T&R Yes SN Level-1-260C-UNLIM -40to 85 D004B
LM2753SDX/NOPB Active Production WSON (DSC) | 10 4500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 85 D004B

LM2753SDX/NOPB.A Active Production WSON (DSC) | 10 4500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40to 85 D004B

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) |ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

Addendum-Page 1


https://www.ti.com/product/LM2753/part-details/LM2753SD/NOPB
https://www.ti.com/product/LM2753/part-details/LM2753SDX/NOPB
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html
https://www.ti.com/lit/szzq088

PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 31-Jul-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LM2753SD/NOPB WSON DSC 10 1000 177.8 12.4 3.3 3.3 1.0 8.0 12.0 Q1
LM2753SDX/NOPB WSON DSC 10 4500 330.0 12.4 33 3.3 1.0 8.0 12.0 Q1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM2753SD/NOPB WSON DSC 10 1000 210.0 185.0 35.0
LM2753SDX/NOPB WSON DSC 10 4500 367.0 367.0 35.0

Pack Materials-Page 2



DSCO0010A

MECHANICAL DATA

(1.6)
| (2.9 DIMENSIONS ARE IN MILLIMETERS
‘ DIMENSTONS IN () FOR REFERENCE ONLY
(10X 0.6) —
H E:Hj}ﬁ (0.1)
10X0254L Lil_'l_ll_ll_lﬁ
F—>F<8x 0.5)
RECOMMENDED LAND PATTERN
2+0.1
PIN 1 INDEX AREA 0.8 MAX — [e<45"xo.25>
1 | 5
EEREN LJ\U HEERN
0 v |
!
\ 1.6+0.1
3+0.1 T —t
!
o \
HERRURHEH
1o \L o ie 10X 0.4+40. 1
5] 3t0.1—>L—. 10X 0.25%0.05 | .
| 81 [0.5]
S—
SDA10A (Rev A)
i3 TEXAS
INSTRUMENTS

www.ti.com



IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, TI products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.

Copyright © 2025, Texas Instruments Incorporated
Last updated 10/2025
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