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5 Pin Configuration and Functions

Ultra-Thin DSBGA (YKE)

4 Pins

ouT ouT IN

A2

A2 Al
N
/’

B1
EN

B2

N
!
O O
B2 B1

GND GND EN

TOP VIEW

BOTTOM VIEW

X2SON (DQN)
4 Pins
Bottom View

OUT GND
1 2

&

4 3
IN EN

SOT-23 (DBV)

5 Pins
Top View
N 1 [ ] |15 out
GND 2 [ ]
EN 3 [| [ 14 nic
Pin Functions
PIN
N DSBGA X2SON SOT-23 /o DESCRIPTION
NUMBER | NUMBER NUMBER
IN Al 4 1 | Input voltage supply. A 1-yF capacitor should be connected at this input.
Regulated output voltage. A minimum 1-pF low-ESR capacitor should be
connected to this pin. Connect this output to the load circuit. An internal
ouT A2 1 5 (0] . : -
230-Q (typical) pull-down resistor prevents a charge remaining on Vour
when the regulator is in the shutdown mode (Vgy low).
Enable input. A low voltage (< V) on this pin turns the regulator off and
discharges the output pin to GND through an internal 230-Q pull-down
EN B1 3 3 | resistor. A high voltage (> V|y) on this pin enables the regulator output.
This pin has an internal 1M-Q pull-down resistor to hold the regulator off
by default.
GND B2 2 2 — Common ground
N/C N/A N/A — No internal electrical connection.
Thermal Pad N/A 5 N/A . Thermal pad for X2SON package, connect to GND or leave floating. Do
not connect to any potential other than GND.

Copyright © 2012-2014, Texas Instruments Incorporated
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6 Specifications
6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) @@
MIN MAX UNIT

VN Input voltage -0.3
Vout Output voltage -0.3to (Viy+0.3V) 6 \%
VeN Enable input voltage -0.3to (V)y + 0.3 V) 6

Continuous power dissipation® Internally Limited W
Timax Junction temperature 150 °C
(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings

only, and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) If Military or Aerospace specified devices are required, please contact the Texas Instruments Sales Office/ Distributors for availability
and specifications.

(3) All voltages are with respect to the GND pin.

(4) Internal thermal shutdown circuitry protects the device from permanent damage.

6.2 Handling Ratings

MIN MAX UNIT
Tstg Storage temperature range —65 150 °C
Hum(%n body model (HBM), per ANSI/ESDA/JEDEC JS-001, all —2000 2000
ins
VEsp) | Electrostatic discharge P - S \%
Charged device model (ZCDM), per JEDEC specification —1000 1000
JESD22-C101, all pins®

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.

(2) JEDEC document JEP157 states that 250-V CDM 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
VN Input supply voltage 2.2 55 v
VEN Enable input voltage 0to (V)y +0.3) 55
lout Output current 0 250 mA
T; Junction temperature -40 125 oc
Ta Ambient temperature® -40 85

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under Recommended Operating
Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) All voltages are with respect to 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 (Tj.uax-op
= 125°C), the maximum power dissipation of the device in the application (Pp.vyax), and the junction-to ambient thermal resistance of the
part/package in the application (Rgja), as given by the following equation: Tayax = Tiymax-op — (Reia X PD-MAX). See Application
Information.

4 Copyright © 2012-2014, Texas Instruments Incorporated


http://www.ti.com.cn/product/cn/lp5907?qgpn=lp5907
http://www.ti.com.cn

13 TEXAS

INSTRUMENTS
LP5907
www.ti.com.cn ZHCSD40H —APRIL 2012—-REVISED NOVEMBER 2014
6.4 Thermal Information
LP5907
THERMAL METRIC® SOT-23 (DBV) | X2SON (DQN) | DSBGA (YKE) UNIT
5 PINS 4 PINS 4 PINS
Rgia Junction-to-ambient thermal resistance 1934 216.1 206.1
Raic(top) Junction-to-case (top) thermal resistance 102.1 161.7 15
Reis Junction-to-board thermal resistance 45.8 162.1 37.0 oW
Wit Junction-to-top characterization parameter 8.4 5.1 15.0
Wi Junction-to-board characterization parameter 45.3 161.7 36.8
Raic(bot) Junction-to-case (bottom) thermal resistance n/a 123.0 n/a

(1) For more information about traditional and new thermal metrics, see the IC Package Thermal Metrics application report, SPRA953.

6.5 Electrical Characteristics
Vin = Vouromy * 1V, Ven = 1.2V, loyr = 1 MA, Cyy = 1 IF, Cour = 1 pF, unless otherwise stated. @)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
VN Input voltage Ta=25°C 2.2 55 \%
ViN = (Voutnomy + 1 V) 10 5.5V, - 2
lout = 1 MA to 250 mA, Vour 2 1.8 V
Output voltage tolerance %Vout
Vin = (Voutvomy + 1 V) 10 5.5V, _3 3
AVour lout = 1 MA to 250 mA, Vour < 1.8 V
; : Vin = (Voutnomy + 1 V) 10 5.5V, o
Line regulation lout = 1 MA 0.02 %/V
Load regulation lout = 1 mA to 250 mA 0.001 %/mA
Load current See® 0 250 mA
lLoaD -
Maximum output current 250
Ven=1.2V, lour = 0 mA 12 25
g Quiescent current® Ven = 1.2V, lout = 250 mA 250 425 PA
Ven = 0.3 V (Disabled) 0.2 1
o Ground current® Ven = 1.2V, loyr = 0 mA 14 PA
IOUT =100 mA 50 v
m
Voo Dropout voltage(” lout = 250 mA (DSBGA) 120 200
lout = 250 mA (SOT-23, X2SON packages) 250
Isc Short circuit current limit Ta=25°C® 250 500 mA
f =100 Hz, Ioyr = 20 MA 90
o @ |f=1KHz loyr = 20 mA 82
PSRR Power supply rejection ratio® dB
f=10 kHz, loyt = 20 MA 65
f = 100 kHz, lout = 20 MA 60

(1) All voltages are with respect to the device GND terminal, unless otherwise stated.

(2) Minimum and maximum limits are ensured through test, design, or statistical correlation over the junction temperature (T;) range of
—40°C to 125°C, unless otherwise stated. Typical values represent the most likely parametric norm at T, = 25°C, and are provided for
reference purposes only.

(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 3. max-op =
125°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: Ta.max = Ti.max-op — (Reia X Pp-max). See Applications and
Implementation.

(4) The device maintains a stable, regulated output voltage without a load current.

(5) Quiescent current is defined here as the difference in current between the input voltage source and the load at Voyt.

(6) Ground current is defined here as the total current flowing to ground as a result of all input voltages applied to the device.

(7) Dropout voltage is the voltage difference between the input and the output at which the output voltage drops to 100 mV below its
nominal value.

(8) Short-circuit current (Isc) for the LP5907 is equivalent to current limit. To minimize thermal effects during testing, Isc is measured with
Vout pulled to 100 mV below its nominal voltage.

(9) This specification is verified by design.

Copyright © 2012-2014, Texas Instruments Incorporated 5
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Electrical Characteristics (continued)
Vin = Vouromy * 1V, Ven = 1.2V, loyr = 1 mA, Cyy = 1 pF, Cour = 1 pF, unless otherwise stated. @@
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
. 9 lout =1 mMA 10
en Output noise voltage © BW = 10 Hz to 100 kHz UVRMS
IOUT =250 mA 6.5
Output Automatic Discharge .
Rap pull-down resistance Ven < V). (output disabled) 230 Q
- Thermal shutdown T, rising 160 oc
sb Thermal hysteresis T, falling from shutdown 15
LOGIC INPUT THRESHOLDS
. VIN =22Vtobh5V
Vi Low input threshold Ve falling until the output is disabled 04 v
- ViN=22V1t055V
Vi High input threshold Ve rising until the output is enabled 12 v
Vey=5.5VandVy=55V 55
len Input current at EN pin@® EN N PA
Ven=0V and ViNn=55V 0.001
TRANSIENT CHARACTERISTICS
Vin = (Voutnomy + 1 V) to ]
V + 1.6 V)in 30 us
Line transient® (Vourvom) ) a mv
Vin = (Vout(nom) + 1.6 V) to 1
AVour (Voutvom) + 1.6 V) in 30 ps
| =1 mAto 250 mAin 10 ps —40
Load transient® ouT - H mv
lout = 250 mA to 1mA in 10 ps 40
Overshoot on start-up©® Stated as a percentage of Voyurnowm) 5%
= 0,
ton Turnon time From Ven > Vin 10 Vour 95% of Vout(nom) 80 150 s
T = 25°C
(10) There is a 1-MQ resistor between EN and ground on the device.
6.6 Output and Input Capacitors
over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIND TYP MAX UNIT
Cin Input capacitance @ ) 3 0.7 1
- > Capacitance for stability uF
Cout Output capacitance @ 0.7 1 10
ESR Output/Input capacitance @ 5 500 mQ

(1) The minimum capacitance should be greater than 0.5 pF over the full range of operating conditions. The capacitor tolerance should be
30% or better over the full temperature range. The full range of operating conditions for the capacitor in the application should be
considered during device selection to ensure this minimum capacitance specification is met. X7R capacitors are recommended however
capacitor types X5R, Y5V and Z5U may be used with consideration of the application and conditions.

(2) This specification is verified by design.

6 Copyright © 2012-2014, Texas Instruments Incorporated
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6.7 Typical Characteristics
Unless otherwise stated: V\y = 3.7 V, Vour = 2.8 V, lour = 1 mA, C\y = 1 pF, Cour = 1 YR, T = 25°C

Figure 5. Ground Current vs Output Current
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Figure 6. Load Regulation
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Typical Characteristics (continued)

Unless otherwise stated: V\y = 3.7 V, Vour = 2.8 V, lout =1 mA, Cy = 1 uF, Coyr = 1 pF, Tp = 25°C

2.900 ‘ T
2.875 Load = 10 mA 2VIDIV
2.850 Vout
S2.825 ot 2V/DIV
52.800
(@] !
Z2.775 VIN = VEN
2.750
=0T 1AIDIV
| |
2.725 5C N
‘ . 4
2.700 2 ms/DIV
30 35 40 45 50 55
VIN(Y) SVA-30180568 SVA-30180509
Figure 7. Line Regulation Figure 8. Inrush Current
Vout H {10mwv/ Vout {10 mvs
(AC Coupled) L R | DIV (AC Coupled) DIV
VIN _/— 1V/DIV VIN -| 1V/DIV

10 ps/DIV

SVA-30180510

VNn=32V 42V Load =1 mA

Figure 9. Line Transient

VIN =32V 42V

10 ps/DIV

SVA-30180511
Load = 250 mA

Figure 10. Line Transient

Vour

100 mV/DIV

LOAD | 1 200 mA/DIV

100 ps/DIV

SVA-30180512

Load = 0 mA < 250 mA -40°C

Figure 11. Load Transient

Vout

100 mV/DIV

LOAD |

1 200 mA/DIV

Load = 0 mA < 250 mA

100 ps/DIV

SVA-30180513
90°C

Figure 12. Load Transient
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Typical Characteristics (continued)
Unless otherwise stated: V\y = 3.7 V, Vour = 2.8 V, lout =1 mA, Cy = 1 uF, Coyr = 1 pF, Tp = 25°C
1 1VIDIV
Vour - 100 mV/DIV
Vout T 0 EIT) NP, S
LOAD s ; et 200 MA/DIV 1v/DIv
EN
100 ps/DIV 20 ps/DIV
SVA-30180514 SVA-30180515
Load = 0 mA « 250 mA 25°C 0mA
Figure 13. Load Transient Figure 14. Start-Up
10
1V/DIV
Vout
E 1mA load
[ % J 100mA load
et | 1V/DIV /
¢ | «-v-/
EN --ﬂm‘: 0.01 * \ \
20 HS/D'V OmaA load \\.\
SVA-30180516 0001 | \
250 mA 10 100 1000 10000 100000 1000000 10000000
FREQUENCY (Hz)
Figure 15. Start-Up Figure 16. Noise Density Test
140 0
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— 120 / — 200 mA
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w100 — 50 mA
2 40 — 20mA
80 @
° K
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— 60 o4 g’ B¢
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& 40 -80 Py
g / m Dropout Voltage
S o9 /
/ -100
0
-120
0 50 100 150 200 250 o1 1 10 100
LOAD CURRENT (mA) FREQUENCY (kHz)
SVA-30180573
Figure 17. Dropout Voltage vs Load Current Figure 18. PSRR Loads Averaged 100 Hz To 100 KHz

Copyright © 2012-2014, Texas Instruments Incorporated 9


http://www.ti.com.cn/product/cn/lp5907?qgpn=lp5907
http://www.ti.com.cn

13 TEXAS
INSTRUMENTS

LP5907
ZHCSD40H —APRIL 2012—REVISED NOVEMBER 2014 www.ti.com.cn

Typical Characteristics (continued)

Unless otherwise stated: V\y = 3.7 V, Vour = 2.8 V, lout =1 mA, Cy = 1 uF, Coyr = 1 pF, Tp = 25°C

0 u
-20 /\
-40 p =
o
I NS ~ [
%) \\\\ ™ _/ /
o N ONTHIN A
-80 | _TIHINON al — 250 mA
S — 200 mA
150 mA
-100 —— 100 mA
— 50 mA
— 20mA
-120
0.01 0.1 1 10 100 1000 10000

FREQUENCY (kHz)

Figure 19. PSRR Loads Averaged 10 Hz To 10 MHz
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7 Detailed Description

7.1 Overview

Designed to meet the needs of sensitive RF and analog circuits, the LP5907 provides low noise, high PSRR, low
quiescent current, as well as low line and load transient response figures. Using new innovative design
techniques, the LP5907 offers class leading noise performance without the need for a separate noise filter
capacitor.

The LP5907 is designed to perform with a single 1-yF input capacitor and a single 1-uF ceramic output
capacitor. With a reasonable PCB layout, the single 1-uF ceramic output capacitor can be placed up to 10 cm
away from the LP5907 package.

7.2 Functional Block Diagram

IN ® -[ 1 ouT

EN o POR

v
@)Y 0

4

EN

1MQ

Vi GND

7.3 Feature Description

7.3.1 Enable (EN)

The LP5907 EN pin is internally held low by a 1-MQ resistor to GND. The EN pin voltage must be higher than the
V|4 threshold to ensure that the device is fully enabled under all operating conditions. The EN pin voltage must
be lower than the V,_ threshold to ensure that the device is fully disabled and the automatic output discharge is
activated.

7.3.2 Low Output Noise

Any internal noise at the LP5907 reference voltage is reduced by a first order low-pass RC filter before it is
passed to the output buffer stage. The low-pass RC filter has a —3 dB cut-off frequency of approximately 0.1 Hz.

Copyright © 2012-2014, Texas Instruments Incorporated 11
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Feature Description (continued)

7.3.3 Output Automatic Discharge

The LP5907 output employs an internal 230-Q (typical) pull-down resistance to discharge the output when the
EN pin is low, and the device is disabled.

7.3.4 Remote Output Capacitor Placement

The LP5907 requires at least a 1-uF capacitor at the OUT pin, but there are no strict requirements about the
location of the capacitor in regards the OUT pin. In practical designs, the output capacitor may be located up to
10 cm away from the LDO.

7.3.5 Thermal Overload Protection (Tgp)

Thermal shutdown disables the output when the junction temperature rises to approximately 160°C which allows
the device to cool. When the junction temperature cools to approximately 145°C, the output circuitry enables.
Based on power dissipation, thermal resistance, and ambient temperature, the thermal protection circuit may
cycle on and off. This thermal cycling limits the dissipation of the regulator and protects it from damage as a
result of overheating.

The thermal shutdown circuitry of the LP5907 has been designed to protect against temporary thermal overload
conditions. The Thermal Shutdown circuitry was not intended to replace proper heat-sinking. Continuously
running the LP5907 device into thermal shutdown may degrade device reliability.

7.4 Device Functional Modes

7.4.1 Enable (EN)

The LP5907 Enable (EN) pin is internally held low by a 1-MQ resistor to GND. The EN pin voltage must be
higher than the V  threshold to ensure that the device is fully enabled under all operating conditions.

When the EN pin is pulled low, and the output is disabled, the output automatic discharge circuitry is activated.
Any charge on the OUT pin is discharged to GND through the internal 230-Q (typical) pull-down resistance.
7.4.2 Minimum Operating Input Voltage (V|\)

The LP5907 does not include any dedicated UVLO circuitry. The LP5907 internal circuitry is not fully functional
until Vg is at least 2.2 V. The output voltage is not regulated until V,y has reached at least the greater of 2.2 V or

(Vout *+ Vpo)-

12 Copyright © 2012-2014, Texas Instruments Incorporated
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8 Applications 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 LP5907 is designed to meet the requirements of RF and analog circuits, by providing low noise, high PSRR,
low quiescent current, and low line or load transient response figures. The device offers excellent noise
performance without the need for a noise bypass capacitor and is stable with input and output capacitors with a
value of 1 puF. The LP5907 delivers this performance in industry standard packages such as DSBGA, X2SON,
and SOT-23 which, for this device, are specified with an operating junction temperature (T;) of —40°C to 125°C.

8.2 Typical Application

Figure 20 shows the typical application circuit for the LP5907. Input and output capacitances may need to be
increased above the 1 uF minimum for some applications.

INPUT Of IN ouT j@ OUTPUT

1uF 1uF
1 Lps907-01 H

ENABLE 0—EN
GND

GND ©

Figure 20. LP5907 Typical Application

8.2.1 Design Requirements

DESIGN PARAMETER EXAMPLE VALUE
Input voltage range 22Vto55V
QOutput voltage 1.8V
Output current 200 mA
Output capacitor range 0.7 uF to 10 pF
Input/Output capacitor ESR range 5 to 500 mQ

8.2.2 Detailed Design Procedure

8.2.2.1 Power Dissipation and Device Operation

The permissible power dissipation for any package is a measure 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 dependent on the ambient temperature and the thermal resistance across the various interfaces
between the die junction and ambient air.

The maximum allowable power dissipation for the device in a given package can be calculated using Equation 1:
Po-max = ((Tamax - Ta) / Rega) 1)
Copyright © 2012-2014, Texas Instruments Incorporated 13
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The actual power being dissipated in the device can be represented by Equation 2:
Po = (Vin - Vour) X lour (2

These two equations establish the relationship between the maximum power dissipation 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.

In applications where lower power dissipation (Pp) and/or excellent package thermal resistance (Rg;p) iS present,
the maximum ambient temperature (Ta.uyax) May be increased.

In applications where high power dissipation and/or poor package thermal resistance is present, the maximum
ambient temperature (Ta.max) May have to be derated. Ta.uax iS dependent on the maximum operating junction
temperature (T max.or = 125°C), the maximum allowable power dissipation in the device package in the
application (Pp.uax), and the junction-to ambient thermal resistance of the part/package in the application (Rgja),
as given by Equation 3:

TA-MAX = (TJ»MAX-OP - (RSJA X PD-MAX)) (3)

Alternately, if To.uax Can not be derated, the Py value must be reduced. This can be accomplished by reducing
Viy in the 'Vi\—Vout term as long as the minimum V,y is met, or by reducing the Ilgyt term, or by some
combination of the two.

8.2.2.2 External Capacitors

Like most low-dropout regulators, the LP5907 requires external capacitors for regulator stability. The device is
specifically designed for portable applications requiring minimum board space and smallest components. These
capacitors must be correctly selected for good performance.

8.2.2.3 Input Capacitor

An input capacitor is required for stability. The input capacitor should be at least equal to, or greater than, the
output capacitor for good load transient performance. At least a 1 uF capacitor has to be connected between the
LP5907 input pin and ground for stable operation over full load current range. Basically, it is ok to have more
output capacitance than input, as long as the input is at least 1 pF.

The input capacitor must be located a distance of not more than 1 cm from the input pin and returned to a clean
analog ground. Any good quality ceramic, tantalum, or film capacitor may be used at the input.

Important: To ensure stable operation it is essential that good PCB practices are employed to minimize ground
impedance and keep input inductance low. If these conditions cannot be met, or if long leads are to be used to
connect the battery or other power source to the LP5907, then it is recommended to increase the input capacitor
to at least 10 pF. Also, tantalum capacitors can suffer catastrophic failures due to surge current when connected
to a low-impedance source of power (like a battery or a very large capacitor). If a tantalum capacitor is used at
the input, it must be verified by the manufacturer to have a surge current rating sufficient for the application. The
initial tolerance, applied voltage de-rating, and temperature coefficient must all be considered when selecting the
input capacitor to ensure the actual capacitance is never less than 0.7 uF over the entire operating range.

8.2.2.4 Output Capacitor

The LP5907 is designed specifically to work with a very small ceramic output capacitor, typically 1 pF. A ceramic
capacitor (dielectric types X5R or X7R) in the 1 pF to 10 pF range, and with ESR between 5 mQ to 500 mQ, is
suitable in the LP5907 application circuit. For this device the output capacitor should be connected between the
OUT pin and a good connection back to the GND pin.

It may also be possible to use tantalum or film capacitors at the device output, Voyt, but these are not as
attractive for reasons of size and cost (see Capacitor Characteristics).

The output capacitor must meet the requirement for the minimum value of capacitance and have an ESR value
that is within the range 5 mQ to 500 mQ for stability. Like the input capacitor, the initial tolerance, applied voltage
de-rating, and temperature coefficient must all be considered when selecting the input capacitor to ensure the
actual capacitance is never less than 0.7 yuF over the entire operating range.

14 Copyright © 2012-2014, Texas Instruments Incorporated
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8.2.2.5 Capacitor Characteristics

The LP5907 is designed to work with ceramic capacitors on the input and output to take advantage of the
benefits they offer. For capacitance values in the range of 1 pF to 10 pF, ceramic capacitors are the smallest,
least expensive and have the lowest ESR values, thus making them best for eliminating high frequency noise.
The ESR of a typical 1 pF ceramic capacitor is in the range of 20 mQ to 40 mQ, which easily meets the ESR
requirement for stability for the LP5907.

A better choice for temperature coefficient in a ceramic capacitor is X7R. This type of capacitor is the most stable
and holds the capacitance within +15% over the temperature range. Tantalum capacitors are less desirable than
ceramic for use as output capacitors because they are more expensive when comparing equivalent capacitance
and voltage ratings in the 1 uF to 10 pF range.

Another important consideration is that tantalum capacitors have higher ESR values than equivalent size
ceramics. This means that while it may be possible to find a tantalum capacitor with an ESR value within the
stable range, it would have to be larger in capacitance (which means bigger and more costly) than a ceramic
capacitor with the same ESR value. It should also be noted that the ESR of a typical tantalum increases about
2:1 as the temperature goes from 25°C down to —40°C, so some guard band must be allowed.

8.2.2.6 Remote Capacitor Operation

The LP5907 requires at least a 1 uF capacitor at the OUT pin, but there is no strict requirements about the
location of the capacitor in regards to the pin. In practical designs the output capacitor may be located up to 10
cm away from the LDO. This means that there is no need to have a special capacitor close to the output pin if
there is already respective capacitors in the system (like a capacitor at the input of supplied part). The remote
capacitor feature helps user to minimize the number of capacitors in the system.

As a good design practice, it is good to keep the wiring parasitic inductance at a minimum, which means to use
as wide as possible traces from the LDO output to the capacitors, keeping the LDO output trace layer as close
as possible to ground layer and avoiding vias on the path. If there is a need to use vias, implement as many as
possible vias between the connection layers. The recommendation is to keep parasitic wiring inductance less
than 35 nH. For the applications with fast load transients, it is recommended to use an input capacitor equal to or
larger to the sum of the capacitance at the output node for the best load transient performance.

8.2.2.7 No-Load Stability
The LP5907 remains stable, and in regulation, with no external load.

8.2.2.8 Enable Control

The LP5907 may be switched ON or OFF by a logic input at the EN pin. A voltage on this pin greater than V4
turns the device on, while a voltage less than V,, turns the device off.

When the EN pin is low, the regulator output is off and the device typically consumes less than 1 pA.
Additionally, an output pull-down circuit is activated which ensures that any charge stored on Cgyt is discharged
to ground.

If the application does not require the use of the shutdown feature, the EN pin can be tied directly to the IN pin to
keep the regulator output permanently on.

An internal 1-MQ pull-down resistor ties the EN input to ground, ensuring that the device remains off if the EN pin
is left open circuit. To ensure proper operation, the signal source used to drive the EN pin must be able to swing
above and below the specified turn-on/off voltage thresholds listed in the Electrical Characteristics under V,_ and

Copyright © 2012-2014, Texas Instruments Incorporated 15
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8.2.3 Application Curves

1v/DIV

Vout

——— et — 1V/DIV

EN |ed

20 ps/DIV
SVA-30180515

Figure 21. Start-Up

Vout _j 100 mV/DIV

LOAD [~ = : - ~| 200 mA/DIV

100 ps/DIV

SVA-30180514

Figure 22. Load Transient Response

9 Power Supply Recommendations

This device is designed to operate from an input supply voltage range of 2.2 V to 5.5 V. The input supply should
be well regulated and free of spurious noise. To ensure that the LP5907 output voltage is well regulated and
dynamic performance is optimum, the input supply should be at least Vot + 1 V. A minimum capacitor value of

1 pF is required to be within 1 cm of the IN pin.

16
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10 Layout

10.1 Layout Guidelines

The dynamic performance of the LP5907 is dependant on the layout of the PCB. PCB layout practices that are
adequate for typical LDOs may degrade the PSRR, noise, or transient performance of the LP5907.

Best performance is achieved by placing C,y and Coyr on the same side of the PCB as the LP5907, and as
close as is practical to the package. The ground connections for C,y and Cqoyt should be back to the LP5907
ground pin using as wide, and as short, of a copper trace as is practical.

Connections using long trace lengths, narrow trace widths, and/or connections through vias should be avoided.
These will add parasitic inductances and resistance that results in inferior performance especially during transient
conditions

10.2 Layout Examples

ViN Vout

eal [ W our| Ts]_leow
GND T T GND

GND

Enable N -

Figure 23. LP5907MF-x.x (SOT-23) Typical Layout

Vour LP5907SN Vin

1
Cour —l— . 2 +CIN

Power Ground
VEN ©

Figure 24. LP5907SN-xx (X2SON) Typical Layout

Copyright © 2012-2014, Texas Instruments Incorporated 17
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Layout Examples (continued)

Vin LP5907UV Vour

SN \
(AL, (A2,

~_~ ~_~7

oL <L,
—l_ (’Bf) (,BZ\) —l_

N_~ ~N_~7

Power Ground
© VN

Figure 25. LP5907UV-x.x (DSBGA) Typical Layout

10.3 X2SON Mounting

The X2SON package thermal pad must be soldered to the printed circuit board for proper thermal and
mechanical performance. For more information, see the Application Report QFN/SON PCB Attachment
(SLUA271).

10.4 DSBGA Mounting

The DSBGA package requires specific mounting techniques, which are detailed in Texas Instruments Application
Note AN-1112, DSBGA Wafer Level Chip Scale Package (SNVA009). For best results during assembly,
alignment ordinals on the PC board may be used to facilitate placement of the DSBGA device.

10.5 DSBGA Light Sensitivity

Exposing the DSBGA device to direct light may cause incorrect operation of the device. Light sources such as
halogen lamps can affect electrical performance if they are situated in proximity to the device. Light with
wavelengths in the red and infrared part of the spectrum have the most detrimental effect; thus, the fluorescent
lighting used inside most buildings has very little effect on performance.

18 AL © 2012-2014, Texas Instruments Incorporated
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
) Drawing Qty @ Q) ® (@15)
LP5907MFX-1.2 ACTIVE TBD Call Tl Call TI -40 to 125 Samples
LP5907MFX-1.2/NOPB ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU SN Level-1-260C-UNLIM -40 to 125 LLTB q e
& no Sh/Br)
LP5907MFX-1.5/NOPB ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU SN Level-1-260C-UNLIM -40 to 125 LN8B g e
& no Sh/Br)
LP5907MFX-1.8 ACTIVE 5 TBD Call Tl Call Tl -40 to 125 Samples
LP5907MFX-1.8/NOPB ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU SN Level-1-260C-UNLIM -40 to 125 LLUB
& no Sb/Br) . -
LP5907MFX-2.5/NOPB ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU SN Level-1-260C-UNLIM ~ -40to 125 LN7B Samples
& no Sh/Br) a =
LP5907MFX-2.8/NOPB ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU SN Level-1-260C-UNLIM ~ -40to 125 LLYB Samples
& no Sh/Br) a =
LP5907MFX-2.85/NOPB ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU SN Level-1-260C-UNLIM ~ -40to 125 LN4B
& no Sb/Br) SR
LP5907MFX-3.0/NOPB ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU SN Level-1-260C-UNLIM ~ -40 to 125 LLZB Samnles
& no Sh/Br) SR
LP5907MFX-3.1/NOPB ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU SN Level-1-260C-UNLIM -40 to 125 LN5B el
& no Sh/Br) e
LP5907MFX-3.2/NOPB ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU SN Level-1-260C-UNLIM -40 to 125 LN6B el
& no Sh/Br) e
LP5907MFX-3.3/NOPB ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU SN Level-1-260C-UNLIM -40 to 125 LLVB g e
& no Sh/Br)
LP5907MFX-4.5/NOPB ACTIVE SOT-23 DBV 5 3000 Green (RoHS CU SN Level-1-260C-UNLIM -40 to 125 LLXB ol
& no Sh/Br) e
LP5907SNX-1.2/NOPB ACTIVE X2SON DON 4 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 CF Samples
& no Sh/Br) - -
LP5907SNX-1.8/NOPB ACTIVE X2SON DON 4 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 CG Samples
& no Sh/Br) -
LP5907SNX-1.9 ACTIVE X2SON DON 4 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 3z
& no Sh/Br) a =
LP5907SNX-2.2/NOPB ACTIVE X2SON DON 4 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 EP Samples
& no Sh/Br) a =



http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy

H PACKAGE OPTION ADDENDUM

/|
INSTRUMENTS

Addendum-Page 2

www.ti.com 17-Jul-2016
Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 0) (6) 3) (4/5)
LP5907SNX-2.5/NOPB ACTIVE X2SON DQN 4 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 F9
& no Sh/Br) s
LP5907SNX-2.7/NOPB ACTIVE X2SON DQN 4 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 CH ol
& no Sb/Br) s
LP5907SNX-2.75 ACTIVE X2SON DQN 4 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 Hi ol
& no Sb/Br) s
LP5907SNX-2.8/NOPB ACTIVE X2SON DQN 4 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 Cl
& no Sb/Br) s
LP5907SNX-2.85/NOPB ACTIVE X2SON DON 4 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 CJ Samples
& no Sh/Br) - =
LP5907SNX-2.9/NOPB ACTIVE X2SON DON 4 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 GV Samples
& no Sb/Br) - =
LP5907SNX-3.0/NOPB ACTIVE X2SON DON 4 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 CK Samples
& no Sh/Br) a =
LP5907SNX-3.1/NOPB ACTIVE X2SON DON 4 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 125 CL
& no Sh/Br) a =
LP5907SNX-3.2/NOPB ACTIVE X2SON DON 4 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40to 125 CM Samples
& no Sh/Br) a =
LP5907SNX-3.3/NOPB ACTIVE X2SON DON 4 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40to 125 CN Samples
& no Sh/Br) a =
LP5907SNX-4.0/NOPB ACTIVE X2SON DQN 4 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40to 125 GU
& no Sh/Br) R
LP5907SNX-4.5/NOPB ACTIVE X2SON DQN 4 3000 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40to 125 CcO
& no Sh/Br) R
LP5907UVE-1.2/NOPB ACTIVE DSBGA YKE 4 250 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 R EC ol
& no Sh/Br) s
LP5907UVE-1.8/NOPB ACTIVE DSBGA YKE 4 250 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 S ol
& no Sh/Br) s
LP5907UVE-2.8/NOPB ACTIVE DSBGA YKE 4 250 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 U ol
& no Sb/Br) 2500
LP5907UVE-2.85/NOPB ACTIVE DSBGA YKE 4 250 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 \
& no Sh/Br) s
LP5907UVE-3.0/NOPB ACTIVE DSBGA YKE 4 250 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 B Samples
& no Sh/Br) - =
LP5907UVE-3.1/NOPB ACTIVE DSBGA YKE 4 250 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 X Samples
& no Sh/Br) - =



http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/LP5907?CMP=conv-poasamples#samplebuy

13 TEXAS
INSTRUMENTS

www.ti.com

PACKAGE OPTION ADDENDUM

17-Jul-2016

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@) Drawing Qty @ ® ® @)
LP5907UVE-3.2/NOPB ACTIVE DSBGA YKE 4 250 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 el
& no Sh/Br) e
LP5907UVE-3.3/NOPB ACTIVE DSBGA YKE 4 250 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 el
& no Sh/Br) e
LP5907UVE-4.5/NOPB ACTIVE DSBGA YKE 4 250 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 el
& no Sh/Br) -
LP5907UVX-1.2/NOPB ACTIVE DSBGA YKE 4 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 el
& no Sh/Br) e
LP5907UVX-1.8/NOPB ACTIVE DSBGA YKE 4 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 Samples
& no Sh/Br) - -
LP5907UVX-2.5/NOPB ACTIVE DSBGA YKE 4 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 Samples
& no Sb/Br) . =
LP5907UVX-2.8/NOPB ACTIVE DSBGA YKE 4 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 Samples
& no Sh/Br) =
LP5907UVX-2.85/NOPB ACTIVE DSBGA YKE 4 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM  -40 to 125
& no Sh/Br) a =
LP5907UVX-3.0/NOPB ACTIVE DSBGA YKE 4 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 Samples
& no Sh/Br) a =
LP5907UVX-3.1/NOPB ACTIVE DSBGA YKE 4 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 Samples
& no Sh/Br) =
LP5907UVX-3.2/NOPB ACTIVE DSBGA YKE 4 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 E oo
& no Sb/Br) SR
LP5907UVX-3.3/NOPB ACTIVE DSBGA YKE 4 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 E e
& no Sh/Br) SR
LP5907UVX-4.5/NOPB ACTIVE DSBGA YKE 4 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 el
& no Sh/Br) e
LP5907UVX19/NOPB ACTIVE DSBGA YKE 4 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 el
& no Sh/Br) -
LP5907UVX37/NOPB ACTIVE DSBGA YKE 4 3000 Green (RoHS SNAGCU Level-1-260C-UNLIM -40 to 125 Samples
& no Sh/Br) - .

® The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: Tl has discontinued the production of the device.
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@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sb/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): Tl's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, Tl Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© ead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish values may wrap to two lines if the finish
value exceeds the maximum column width.

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.
OTHER QUALIFIED VERSIONS OF LP5907 :

o Automotive: LP5907-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 T [ KO [+—P1—»
go W
lReeI | | l
Diameter Cavity # 20 ‘*
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
v W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
0O O O OO0 O O O QfSprocket Holes
I
Q1 : Q2
Q3 i Qé User Direction of Feed
T
Pocket\(l)lgdrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
LP5907MFX-1.2/NOPB | SOT-23 | DBV 5 3000 178.0 8.4 3.2 3.2 14 4.0 8.0 Q3
LP5907MFX-1.5/NOPB | SOT-23 | DBV 5 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LP5907MFX-1.8/NOPB | SOT-23 DBV 5 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LP5907MFX-2.5/NOPB | SOT-23 DBV 5 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LP5907MFX-2.8/NOPB | SOT-23 DBV 5 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LP5907MFX-2.85/NOPB | SOT-23 | DBV 5 3000 178.0 8.4 3.2 3.2 14 4.0 8.0 Q3
LP5907MFX-3.0/NOPB | SOT-23 DBV 5 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LP5907MFX-3.1/NOPB | SOT-23 DBV 5 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LP5907MFX-3.2/NOPB | SOT-23 DBV 5 3000 178.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
LP5907MFX-3.3/NOPB | SOT-23 | DBV 5 3000 178.0 8.4 3.2 3.2 14 4.0 8.0 Q3
LP5907MFX-4.5/NOPB | SOT-23 | DBV 5 3000 178.0 8.4 3.2 3.2 14 4.0 8.0 Q3
LP5907SNX-1.2/NOPB | X2SON DQN 4 3000 180.0 9.5 1.16 | 1.16 | 0.63 4.0 8.0 Q2
LP5907SNX-1.8/NOPB | X2SON DQN 4 3000 180.0 9.5 1.16 | 1.16 | 0.63 4.0 8.0 Q2
LP5907SNX-1.9 X2SON | DOQN 4 3000 180.0 9.5 116 | 1.16 | 0.63 | 4.0 8.0 Q2
LP5907SNX-2.2/NOPB | X2SON | DQN 4 3000 180.0 9.5 116 | 1.16 | 0.63 | 4.0 8.0 Q2
LP5907SNX-2.5/NOPB | X2SON DQN 4 3000 180.0 9.5 1.16 | 1.16 | 0.63 4.0 8.0 Q2
LP5907SNX-2.7/NOPB | X2SON DQN 4 3000 180.0 9.5 1.16 | 1.16 | 0.63 4.0 8.0 Q2
LP5907SNX-2.75 X2SON DQN 4 3000 180.0 9.5 1.16 | 1.16 | 0.63 4.0 8.0 Q2
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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)

LP5907SNX-2.75 X2SON DQN 4 3000 180.0 8.4 1.16 | 1.16 | 0.63 4.0 8.0 Q2
LP5907SNX-2.8/NOPB | X2SON DQN 4 3000 180.0 9.5 1.16 | 1.16 | 0.63 4.0 8.0 Q2
LP5907SNX-2.85/NOPB | X2SON DQN 4 3000 180.0 9.5 1.16 | 1.16 | 0.63 4.0 8.0 Q2
LP5907SNX-2.85/NOPB | X2SON DQN 4 3000 180.0 8.4 1.16 | 1.16 | 0.63 4.0 8.0 Q2
LP5907SNX-2.9/NOPB | X2SON DQN 4 3000 180.0 9.5 116 | 1.16 | 0.63 4.0 8.0 Q2
LP5907SNX-3.0/NOPB | X2SON DQN 4 3000 180.0 9.5 1.16 | 1.16 | 0.63 4.0 8.0 Q2
LP5907SNX-3.1/NOPB | X2SON DQN 4 3000 180.0 9.5 1.16 | 1.16 | 0.63 4.0 8.0 Q2
LP5907SNX-3.2/NOPB | X2SON DQN 4 3000 180.0 9.5 1.16 | 1.16 | 0.63 4.0 8.0 Q2
LP5907SNX-3.3/NOPB | X2SON DQN 4 3000 180.0 9.5 116 | 1.16 | 0.63 4.0 8.0 Q2
LP5907SNX-4.0/NOPB | X2SON DQN 4 3000 180.0 9.5 1.16 | 1.16 | 0.63 4.0 8.0 Q2
LP5907SNX-4.5/NOPB | X2SON DQN 4 3000 180.0 9.5 1.16 | 1.16 | 0.63 4.0 8.0 Q2
LP5907UVE-1.2/NOPB | DSBGA | YKE 4 250 178.0 8.4 0.71 | 0.71 | 051 4.0 8.0 Q1
LP5907UVE-1.8/NOPB | DSBGA | YKE 4 250 178.0 8.4 0.71 | 0.71 | 051 4.0 8.0 Q1
LP5907UVE-2.8/NOPB | DSBGA | YKE 4 250 178.0 8.4 0.71 | 0.71 | 051 4.0 8.0 Q1
LP5907UVE-2.85/NOPB | DSBGA | YKE 4 250 178.0 8.4 0.71 | 0.712 | 0.51 4.0 8.0 Q1
LP5907UVE-3.0/NOPB | DSBGA | YKE 4 250 178.0 8.4 0.71 | 0.712 | 0.51 4.0 8.0 Q1
LP5907UVE-3.1/NOPB | DSBGA | YKE 4 250 178.0 8.4 0.71 | 0.712 | 051 4.0 8.0 Q1
LP5907UVE-3.2/NOPB | DSBGA | YKE 4 250 178.0 8.4 0.71 | 0.71 | 051 4.0 8.0 Q1
LP5907UVE-3.3/NOPB | DSBGA | YKE 4 250 178.0 8.4 0.71 | 0.71 | 0.51 4.0 8.0 Q1
LP5907UVE-4.5/NOPB | DSBGA | YKE 4 250 178.0 8.4 0.71 | 0.71 | 0.51 4.0 8.0 Q1
LP5907UVX-1.2/NOPB | DSBGA | YKE 4 3000 178.0 8.4 0.71 | 0.71 | 0.51 4.0 8.0 Q1
LP5907UVX-1.8/NOPB | DSBGA | YKE 4 3000 178.0 8.4 0.7 0.7 0.48 4.0 8.0 Q1
LP5907UVX-1.8/NOPB | DSBGA | YKE 4 3000 178.0 8.4 0.71 | 0.71 | 051 4.0 8.0 Q1
LP5907UVX-2.5/NOPB | DSBGA | YKE 4 3000 178.0 8.4 0.71 | 0.712 | 0.51 4.0 8.0 Q1
LP5907UVX-2.8/NOPB | DSBGA | YKE 4 3000 178.0 8.4 0.71 | 0.71 | 0.51 4.0 8.0 Q1
LP5907UVX-2.85/NOPB | DSBGA | YKE 4 3000 178.0 8.4 0.7 0.7 0.48 4.0 8.0 Q1
LP5907UVX-2.85/NOPB | DSBGA | YKE 4 3000 178.0 8.4 0.71 | 0.71 | 051 4.0 8.0 Q1
LP5907UVX-3.0/NOPB | DSBGA | YKE 4 3000 178.0 8.4 0.71 | 0.71 | 0.51 4.0 8.0 Q1
LP5907UVX-3.1/NOPB | DSBGA | YKE 4 3000 178.0 8.4 0.71 | 0.712 | 0.51 4.0 8.0 Q1
LP5907UVX-3.2/NOPB | DSBGA | YKE 4 3000 178.0 8.4 0.71 | 0.712 | 051 4.0 8.0 Q1
LP5907UVX-3.3/NOPB | DSBGA | YKE 4 3000 178.0 8.4 0.71 | 0.71 | 051 4.0 8.0 Q1
LP5907UVX-4.5/NOPB | DSBGA | YKE 4 3000 178.0 8.4 0.71 | 0.71 | 0.51 4.0 8.0 Q1
LP5907UVX19/NOPB | DSBGA | YKE 4 3000 178.0 8.4 0.71 | 0.71 | 0.51 4.0 8.0 Q1
LP5907UVX19/NOPB | DSBGA | YKE 4 3000 178.0 8.4 0.7 0.7 0.48 4.0 8.0 Q1
LP5907UVX37/NOPB | DSBGA | YKE 4 3000 178.0 8.4 0.71 | 0.71 | 051 4.0 8.0 Q1
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TAPE AND REEL BOX DIMENSIONS
- E
~_ s
. 7
\\y/ P -\\{//
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LP5907MFX-1.2/NOPB SOT-23 DBV 5 3000 210.0 185.0 35.0
LP5907MFX-1.5/NOPB SOT-23 DBV 5 3000 210.0 185.0 35.0
LP5907MFX-1.8/NOPB SOT-23 DBV 5 3000 210.0 185.0 35.0
LP5907MFX-2.5/NOPB SOT-23 DBV 5 3000 210.0 185.0 35.0
LP5907MFX-2.8/NOPB SOT-23 DBV 5 3000 210.0 185.0 35.0
LP5907MFX-2.85/NOPB SOT-23 DBV 5 3000 210.0 185.0 35.0
LP5907MFX-3.0/NOPB SOT-23 DBV 5 3000 210.0 185.0 35.0
LP5907MFX-3.1/NOPB SOT-23 DBV 5 3000 210.0 185.0 35.0
LP5907MFX-3.2/NOPB SOT-23 DBV 5 3000 210.0 185.0 35.0
LP5907MFX-3.3/NOPB SOT-23 DBV 5 3000 210.0 185.0 35.0
LP5907MFX-4.5/NOPB SOT-23 DBV 5 3000 210.0 185.0 35.0
LP5907SNX-1.2/NOPB X2SON DQN 4 3000 184.0 184.0 19.0
LP5907SNX-1.8/NOPB X2SON DQN 4 3000 184.0 184.0 19.0
LP5907SNX-1.9 X2SON DQN 4 3000 184.0 184.0 19.0
LP5907SNX-2.2/NOPB X2SON DQN 4 3000 184.0 184.0 19.0
LP5907SNX-2.5/NOPB X2SON DQN 4 3000 184.0 184.0 19.0
LP5907SNX-2.7/NOPB X2SON DQN 4 3000 184.0 184.0 19.0
LP5907SNX-2.75 X2SON DQN 4 3000 184.0 184.0 19.0
LP5907SNX-2.75 X2SON DQN 4 3000 202.0 201.0 28.0
LP5907SNX-2.8/NOPB X2SON DQN 4 3000 184.0 184.0 19.0
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Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

LP5907SNX-2.85/NOPB X2SON DQON 4 3000 184.0 184.0 19.0
LP5907SNX-2.85/NOPB X2SON DON 4 3000 202.0 201.0 28.0
LP5907SNX-2.9/NOPB X2SON DQN 4 3000 184.0 184.0 19.0
LP5907SNX-3.0/NOPB X2SON DQN 4 3000 184.0 184.0 19.0
LP5907SNX-3.1/NOPB X2SON DON 4 3000 184.0 184.0 19.0
LP5907SNX-3.2/NOPB X2SON DON 4 3000 184.0 184.0 19.0
LP5907SNX-3.3/NOPB X2SON DON 4 3000 184.0 184.0 19.0
LP5907SNX-4.0/NOPB X2SON DQN 4 3000 184.0 184.0 19.0
LP5907SNX-4.5/NOPB X2SON DON 4 3000 184.0 184.0 19.0
LP5907UVE-1.2/NOPB DSBGA YKE 4 250 210.0 185.0 35.0
LP5907UVE-1.8/NOPB DSBGA YKE 4 250 210.0 185.0 35.0
LP5907UVE-2.8/NOPB DSBGA YKE 4 250 210.0 185.0 35.0
LP5907UVE-2.85/NOPB DSBGA YKE 4 250 210.0 185.0 35.0
LP5907UVE-3.0/NOPB DSBGA YKE 4 250 210.0 185.0 35.0
LP5907UVE-3.1/NOPB DSBGA YKE 4 250 210.0 185.0 35.0
LP5907UVE-3.2/NOPB DSBGA YKE 4 250 210.0 185.0 35.0
LP5907UVE-3.3/NOPB DSBGA YKE 4 250 210.0 185.0 35.0
LP5907UVE-4.5/NOPB DSBGA YKE 4 250 210.0 185.0 35.0
LP5907UVX-1.2/NOPB DSBGA YKE 4 3000 210.0 185.0 35.0
LP5907UVX-1.8/NOPB DSBGA YKE 4 3000 220.0 220.0 35.0
LP5907UVX-1.8/NOPB DSBGA YKE 4 3000 210.0 185.0 35.0
LP5907UVX-2.5/NOPB DSBGA YKE 4 3000 210.0 185.0 35.0
LP5907UVX-2.8/NOPB DSBGA YKE 4 3000 210.0 185.0 35.0
LP5907UVX-2.85/NOPB DSBGA YKE 4 3000 220.0 220.0 35.0
LP5907UVX-2.85/NOPB DSBGA YKE 4 3000 210.0 185.0 35.0
LP5907UVX-3.0/NOPB DSBGA YKE 4 3000 210.0 185.0 35.0
LP5907UVX-3.1/NOPB DSBGA YKE 4 3000 210.0 185.0 35.0
LP5907UVX-3.2/NOPB DSBGA YKE 4 3000 210.0 185.0 35.0
LP5907UVX-3.3/NOPB DSBGA YKE 4 3000 210.0 185.0 35.0
LP5907UVX-4.5/NOPB DSBGA YKE 4 3000 210.0 185.0 35.0

LP5907UVX19/NOPB DSBGA YKE 4 3000 210.0 185.0 35.0

LP5907UVX19/NOPB DSBGA YKE 4 3000 220.0 220.0 35.0

LP5907UVX37/NOPB DSBGA YKE 4 3000 210.0 185.0 35.0
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MECHANICAL DATA

DBV (R—PDSO—G5)

PLASTIC SMALL—OUTLINE PACKAGE

Pin 1
Index Area
(Optional)
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— 1,45 MAX

4—

T

3,05
2,75

—
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il

[$]0.20 @]

Seating Plane

1

4073253-4/N 12/14

NOTES:

All linear dimensions are in millimeters.

This drawing is subject to change without notice.

Body dimensions do not include mold flash or protrusion. Mold flash and protrusion shall not exceed 0.15 per side.
Falls within JEDEC MO-178 Variation AA.
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LAND PATTERN DATA

DBV (R—PDSO-G5) PLASTIC SMALL OUTLINE

Example Board Layout Stencil Openings
Based on a stencil thickness

of .127mm (.005inch).

- 1,90 —~ | 1.90
— mfo—————r ————— 4 —
I loss
I 2.7 2.7
e "
; N
/ \\
e S O R
\ /
\. "L// l— 0,95 — - 095

’ \

/ ‘__/T/'So\der Mask Opening

/ 1,05 \
\ | ————— Pad Geometry

\ /
\ 0,07 — L— /

’

N Al Around //

4209593-3/C 08/11

NOTES: A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Customers should place a note on the circuit board fabrication drawing not to alter the center solder mask defined pad.
D

E

Publication IPC—7351 is recommended for alternate designs.

Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Example stencil design based on a 50% volumetric
metal load solder paste. Refer to IPC=7525 for other stencil recommendations.
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@ PACKAGE OUTLINE
YKEOO004 DSBGA - 0.445mm max height

DIE SIZE BALL GRID ARRAY
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!
— U SEATING PLANE
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0.14
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l l
SRS
] | B
|

P + R
TYp A D: Max = 0.675 mm, Min =0.615 mm
S ele

‘ E: Max = 0.675 mm, Min =0.615 mm
4x 30225 / 1

0.195

[ [0.005G) [c[AB® [BO |

AR

‘ 2

4220102/A 11/2014

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
YKEOO004 DSBGA - 0.445mm max height

DIE SIZE BALL GRID ARRAY

r——-’— (0.35) TYP

4X $0.18+0.02

e

(0.35) TYP ———+————
SYMM

LAND PATTERN EXAMPLE
SCALE:40X

(@0.18) 0.04 MAX 0.04 MIN METAL UNDER
METAL - = r . SOLDER MASK

SOLDER MASK . (0.18)
OPENING SOLDER MASK
OPENING
NON-SOLDER MASK
DEFINED SOLDER MASK
(PREFERRED) DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4220102/A 11/2014

NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
Refer to Texas Instruments Literature No. SNVA009 (www.ti.com/lit/snva009).
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EXAMPLE STENCIL DESIGN
YKEOO004 DSBGA - 0.445mm max height

DIE SIZE BALL GRID ARRAY

r——’— (0.35) TYP

4x @0.21 |
o2 T (R0.05) TYP
|

METAL

SOLDER PASTE EXAMPLE
BASED ON 0.075 - 0.1mm THICK STENCIL
SCALE:40X

4220102/A 11/2014

NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.

Texas
INSTRUMENTS
www.ti.com




HEHH

WM (BB (TY) BT IR T3 7 4 BURR JESDAG BOSThRtE, AFHREEHI MRS HEAT B IE . 5ok, M98, BUSsLEBeL, FEARUIRE
JESDA8 Rt bt i LR UELE 177 AN 55 . % P11 AT S ARIRCHT IO HI G5 B, Yk s B AL 5 5 M LLALRURTAY . 417 b 6 6
AR 1T ST AT B BT 05 5 0

TIRAESE TR 05 0L AOVERE RS 7% 65 0T T -S540 G 00 15 KB LIS o DL T1 BRAEROTERPY, EL TI Ak AT BB A 220
PRI TR . BB IR T REEASE (5 W05 RGO AL O 05T S B AT

TSP ER 2 7 B A RHUE T S5 . 2 P SOA LR T1 AL 007 RS 117 5056, RN 2 P RIS AR K10 P
B PRI A I B S 2 A

TUAKI R TV ERIRL WL R R S T T1 ALk AL A B BLASSRTRATIOGH) T1 AP BUTT T O BB oL
WA TSR . T T 0655 77 ol 25 1 00012 L, AR T SR = sl 5 VF T, BB, SOATT .
B B TR 75 B4R 28 =7 0 A LT MR B TR PE AT, Bl T AR BLEIE RIR T T P T

AT TR PSR AR T1 (5 BRIy, (AR M AP E TS AR, . IR RN 4 R vEieT
ST 1A S LS IS A RAELAE T T RESK S S = 015 LT R R A A1 B 2

AR T ALPESURAIT A AL 25 2 OB 5 T b0 (05 B0 A7 22 S (B0, Mk G T1 AL SRS RO 1
IR, LSRR TS 0. JKIFHERDIAT . 1A EE T KRR IR AR A8 5 -

P AT, BRI AR B OVt T ARG, (LA 51 B0 A2 3 7 BSOS FRL AR T1 7 RSO AT v
e VRS AR % P, A LSLR IS 5 S0 AR BT A0 2 ARV, AT RUL SOl B I e
PSS AT T A S 1075 0 B R LT SRAUE S0 A 7 4 A0 2R 15 2K Ao o (PR T1 4L
R TSR B T 51

AESCAE 2rofs, 9 T M SR AT FIAT T REAS T1 ALEETAE BIGLRS. T) B0 EL B RLA B AL P B P B A 00 S35 4 0Tl P
U RE 5 e AN BRI 2457 IRV 8 SO, SR PP DY R B I B 2

T ALE AR T FDA Class Il (SSIAR A AT BRBSIT Wi ) IOBEBLYETT, WlE 607 ALY 51 bl T 4 TV BR B FRRORRI L
SURTTISEE T1 RBITED] R T2 1 G S R0 T1 20 R ok e | P T SO s Bef. W0 NI 8, AIFIRSA
PS5 AR T) AL (7 % sl R T RORE AR, UM H 7 iR, EL B2 B ) B il R 5 B FRAR K0 B 47
A REAER

T CUUFR 3 1ISOITS16049 SER /™ i, S8 3 T4, RIS T, DR BTk 5] 1SO/TS16949 %

Ry TSRS E,

F= i . FH
LEa=pT www.ti.com.cn/audio WBESRE www.ti.com.cn/telecom
TR BN 251 www.ti.com.cn/amplifiers THEWL LA www.ti.com.cn/computer
Bl e i www.ti.com.cn/dataconverters HHRHBT www.ti.com/consumer-apps
DLP® 7= i www.dlp.com izl www.ti.com/energy
DSP - #5543 4% www.ti.com.cn/dsp Tk s A www.ti.com.cn/industrial
IR A0 I 2% www.ti.com.cn/clockandtimers BRI7HT www.ti.com.cn/medical
o www.ti.com.cn/interface 27 N www.ti.com.cn/security
bk s www.ti.com.cn/logic REHRT www.ti.com.cn/automotive
e =g www.ti.com.cn/power AR AL www.ti.com.cn/video
iz A% (MCU) www.ti.com.cn/microcontrollers
RFID &%t www.ti.com.cn/rfidsys
OMAP R il b 22 2% www.ti.com/omap
Tosk i www.ti.com.cn/wirelessconnectivity M AR {ELERIAR S R X www.deyisupport.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2016, Texas Instruments Incorporated


http://www.ti.com.cn/audio
http://www.ti.com.cn/telecom
http://www.ti.com.cn/amplifiers
http://www.ti.com.cn/computer
http://www.ti.com.cn/dataconverters
http://www.ti.com.cn/home_a_consumer_electronics
http://www.dlp.com
http://www.ti.com.cn/hdr_a_energy
http://www.ti.com.cn/dsp
http://www.ti.com.cn/industrial
http://www.ti.com.cn/clockandtimers
http://www.ti.com.cn/home_a_medical
http://www.ti.com.cn/interface
http://www.ti.com.cn/home_a_security
http://www.ti.com.cn/logic
http://www.ti.com.cn/automotive
http://www.ti.com.cn/power
http://www.ti.com.cn/home_a_vi
http://www.ti.com.cn/microcontrollers
http://www.ti.com.cn/rfidsys
http://www.ti.com/omap
http://www.ti.com.cn/home_p_wirelessconnectivity
http://www.deyisupport.com

	1 特性
	2 应用
	3 说明
	目录
	4 修订历史记录
	5 Pin Configuration and Functions
	6 Specifications
	6.1 Absolute Maximum Ratings
	6.2 Handling Ratings
	6.3 Recommended Operating Conditions
	6.4 Thermal Information
	6.5 Electrical Characteristics
	6.6 Output and Input Capacitors
	6.7 Typical Characteristics

	7 Detailed Description
	7.1 Overview
	7.2 Functional Block Diagram
	7.3 Feature Description
	7.3.1 Enable (EN)
	7.3.2 Low Output Noise
	7.3.3 Output Automatic Discharge
	7.3.4 Remote Output Capacitor Placement
	7.3.5 Thermal Overload Protection (TSD)

	7.4 Device Functional Modes
	7.4.1 Enable (EN)
	7.4.2 Minimum Operating Input Voltage (VIN)


	8 Applications and Implementation
	8.1 Application Information
	8.2 Typical Application
	8.2.1 Design Requirements
	8.2.2 Detailed Design Procedure
	8.2.2.1 Power Dissipation and Device Operation
	8.2.2.2 External Capacitors
	8.2.2.3 Input Capacitor
	8.2.2.4 Output Capacitor
	8.2.2.5 Capacitor Characteristics
	8.2.2.6 Remote Capacitor Operation
	8.2.2.7 No-Load Stability
	8.2.2.8 Enable Control

	8.2.3 Application Curves


	9 Power Supply Recommendations
	10 Layout
	10.1 Layout Guidelines
	10.2 Layout Examples
	10.3 X2SON Mounting
	10.4 DSBGA Mounting
	10.5 DSBGA Light Sensitivity

	11 器件和文档支持
	11.1 文档支持
	11.1.1 相关文档　

	11.2 商标
	11.3 静电放电警告
	11.4 术语表

	12 机械封装和可订购信息

