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4 Pin Configuration and Functions

IN ouT out IN
Al A2 A2 Al
I/’_\\\ /’_\\\
I/’_\\\ /’_\\\
B1 B2 B2 B1
EN GND GND EN
TOP VIEW BOTTOM VIEW

Ed 4-1. YKE, YKG, YKM, and YCR Packages, 4-Pin DSBGA

# 4-1. Pin Functions: DSBGA

PIN
TYPE DESCRIPTION
DSBGA NAME
A1 IN | Input voltage supply. Connect a 1uF capacitor at this input.
Regulated output voltage. Connect a minimum 1pF low-ESR capacitor to this pin. Connect
A2 ouT O this output to the load circuit. An internal 230Q (typical) pulldown resistor prevents a charge
remaining on Voyt 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
B1 EN output pin to GND through an internal 230Q pulldown resistor. A high voltage (> V|4) on this
pin enables the regulator output. This pin has an internal 1MQ pulldown resistor to hold the
regulator off by default.
B2 GND — Common ground
OUT GND
1 Q N 1 [] [ ]5 out
V<5> GND 2 []
N / EN 3 [| [ 14 Ne
4 3
IN EN P
. B 4-3. DBV Package, 5-Pin SOT-23
g 4-2. DQN Package., 4-Pin X2SON (Top View)
(Bottom View)
3 4-2. Pin Functions: X2SON, SOT-23
PIN
TYPE DESCRIPTION
NAME X2SON SOT-23
Enable input. A low voltage (< V) on this pin turns the regulator off and
EN 3 3 discharges the output pin to GND through an internal 230Q pulldown resistor. A
high voltage (> V|4) on this pin enables the regulator output. This pin has an
internal 1MQ pulldown resistor to hold the regulator off by default.
GND 2 — Common ground.
IN 4 Input voltage supply. Connect a 1uF capacitor at this input.
N/C — 4 — No internal electrical connection.
Regulated output voltage. Connect a minimum 1uF low-ESR capacitor to this pin.
Connect this output to the load circuit. An internal 230Q (typical) pulldown
ouT 1 5 (0] ) . o
resistor prevents a charge remaining on Voyt When the regulator is in shutdown
mode (Vgy low).
Thermal Pad 5 . . Thermal pad for the X_ZSON package, connect to GND or leave floating. Do not
connect to any potential other than GND.

Copyright © 2024 Texas Instruments Incorporated
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5 Specifications

5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)() (3)

MIN MAX UNIT
ViN Input voltage -0.3 6 \
Vout Output voltage -0.3 See® \Y
VEN Enable input voltage -0.3 6 \%
Continuous power dissipation(4) Internally limited w
TmAx Junction temperature 150 °C
Tstg Storage temperature -65 150 °C

(1)

()
@)
(4)

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 the Recommended
Operating Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.
Abs Max Voyr is the lessor of V| + 0.3V, or 6V.

All voltages are with respect to the GND pin.

Internal thermal shutdown circuitry protects the device from permanent damage.

5.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +2000
V(Esp) Electrostatic discharge - — \
Charged-device model (CDM), per JEDEC specification JESD22-C101(2) +1000

M
)

JEDEC document JEP 155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
JEDEC document JEP 157 states that 250V CDM allows safe manufacturing with a standard ESD control process.

5.3 Recommended Operating Conditions

over operating free-air temperature range (unless otherwise noted)() (2)

MIN MAX UNIT
VN Input supply voltage 2.2 5.5 \Y
VeN Enable input voltage 0 5.5 \Y
lout Qutput current 0 250 mA
T, Junction temperature -40 125 °C
Ta Ambient temperature(®) -40 85 °C

M

(2
(©)

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.

All voltages are with respect to the GND pin.

In applications where high power dissipation and poor package thermal resistance is present, the maximum ambient temperature can
need to be derated. Maximum ambient temperature (Tamax) is dependent on the maximum operating junction temperature (T j_ax-op
= 125°C), the maximum power dissipation of the device in the application (Pp_uax), and the junction-to ambient thermal resistance of
the device or package in the application (Rgya), as given by the following equation: Tamax = Tymax-op — (Reya * Ppmax)- See the
Application and Implementation section.
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5.4 Thermal Information

LP5907
AL e (Sg$-\£3) (nggN) (D;ggA) (D;EEA) (D;I;gA) (DgggA) SLals
5 PINS 4 PINS 4 PINS 4 PINS |4 PINS 4 PINS
Rgya Junction-to-ambient thermal resistance 193.4 2161 189.4 206.1 191.6 1941 °C/W
Rayc(top) | Junction-to-case (top) thermal resistance 102.1 161.7 2.4 15 2.4 3.0 °C/W
Ress Junction-to-board thermal resistance 45.8 162.1 56.6 37.0 58.9 62.7 °C/W
Wyt Junction-to-top characterization parameter 8.4 5.1 1.1 15.0 1.1 1.1 °C/W
Wis Junction-to-board characterization parameter 45.3 161.7 56.5 36.8 58.9 62.7 °C/W
Reyc(poty | Junction-to-case (bottom) thermal resistance n/a 123.0 n/a n/a n/a n/a °C/W

M

note.

5.5 Electrical Characteristics

VIN = VOUT(NOM) +1V, VEN =1.2V, lOUT =1mA, CIN = 1[.IF, and COUT = 1LJF (unless otherwise noted)(” 2 @)

For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
ViN Input voltage Ta=25°C 2.2 5.5 \Y
Vin = (VouTnomy + 1V) to 5.5V, 2 2
IOUT = 1mA to 250mA
Output voltage tolerance Vin = (Voutvomy + 1V) to 5.5V, %Vout
IOUT = 1mA to 250mA -3 3
AVour (Vour < 1.8V, SOT-23, X2SON packages)
Line regulation Vin =_(VOUT(NOM) *1V)t0 55V, 0.02 %IV
louT = 1mA
Load regulation lout = TMA to 250mA 0.001 Y%/mA
Load current See® 0 250 mA
ILoap -
Maximum output current 250 mA
Ven = 1.2V, lgyt = 0mA 12 25
lo Quiescent current® VEn = 1.2V, loyT = 250mA 250 425 pA
Ven = 0.3V (disabled) 0.2 1
I Ground current(®) Ven = 1.2V, loyT = 0mA 14 pA
lout = 100mA 50
Voo Dropout voltage(”) louT = 250mA (DSBGA package) 120 200 mVv
lout = 250mA (SOT-23, X2SON packages) 250
Isc Short-circuit current limit Tp = 25°C®) 250 500 mA
f=100Hz, loyt = 20mA 90
f = 1kHz, loyt = 20mA 82
PSRR Power-supply rejection ratio(® dB
f = 10kHz, loyt = 20mA 65
f = 100kHz, IoyT = 20mA 60
lout = 1mA 10
en Output noise voltage(®) BW = 10Hz to 100kHz UVRms
lout = 250mA 6.5
Output automatic discharge .
Rap pulldown resistance VeN < V| (output disabled) 230 Q
T Thermal shutdown T, rising 160 -
sP Thermal hysteresis T, falling from shutdown 15
LOGIC INPUT THRESHOLDS

Copyright © 2024 Texas Instruments Incorporated
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5.5 Electrical Characteristics (¥tX)

Vin = Voutmom) * 1V, Ven = 1.2V, lout = 1mA, Ciy = 1uF, and Coyt = 14F (unless otherwise noted)) 2) )
PARAMETER TEST CONDITIONS MIN TYP MAX| UNIT
. VN = 2.2V to 5.5V,
Vi Low input threshold Ven falling until the output is disabled 0.4 v
o VN = 2.2V to 5.5V
Vi High input threshold Vgn rising until the output is enabled 12 v
Ven =5.5Vand Vi =5.5V 5.5
IeN Input current at EN pin(10) EN N pA
VEN =0V and VIN =55V 0.001
TRANSIENT CHARACTERISTICS
Vin = (Voutnomy *+ 1V) to 1
V + 1.6V) in 30ps
Line transient(®) Vourom) ) "
Vin = (VouTnowmy *+ 1.6V) to 1
(Vout(nom) + 1.6V) in 30ps mVv
| = 1mA to 250mA in 10us —40
Load transient(® ouT . v
AVour louT = 250mA to TmA in 10ys 40
Overshoot on start-up(® Stated as a percentage of Voyut(nom) 5%
Stated as a percentage of Voytnomy ViN =
. V +1Vto 5.5V, 0.7uF < C < 10uF, OmA
_ 9 |Yout , U./H ouT HF, o
Overshoot on start-up with EN™ | % " 550mA, EN rising until the output is 1%
enabled
— QRO
ton Turn-on time irof‘z\égg Vin to Vout = 95% of Vout(nom), 80 150 ps
A=

(1)
@)

@)

(4)
®)
(6)
@)

(©)

9)
(10)

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

Minimum and maximum limits are specified 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 Tp = 25°C, and are provided for
reference purposes only.

In applications where high power dissipation or poor package thermal resistance is present, the maximum ambient temperature can
possibly have to be derated. Maximum ambient temperature (Tamax) is dependent on the maximum operating junction temperature
(Ty-max-op = 125°C), the maximum power dissipation of the device in the application (Pp.yax), and the junction-to ambient thermal
resistance of the device or package in the application Rgja ), as given by the following equation: Tamax = Tymax-op — (Reya * Pp-max)-
See the Application and Implementation section.

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

Quiescent current is defined here as the difference in current between the input voltage source and the load at Voyr.

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

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

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

This specification is verified by design.

There is a 1MQ resistor between EN and ground on the device.

5.6 Output and Input Capacitors

over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN( TYP MAX UNIT
CiN Input capacitance@ ) - 0.7 1 uF
- Capacitance for stability
Cout Output capacitance® 0.7 1 10 uF
ESR Output/Input capacitance(® 5 500 mQ

M

)

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

This specification is verified by design.

6
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5.7 Typical Characteristics

VN = 3.7V, Vout = 2.8V, loyt = 1TMA, Ciy = 1uF, Cout = 1uF, and T = 25°C (unless otherwise noted)

16 1
14 -
12 =™\ ’// 0.9
/ -
—
. 10 05 ///
< — 0.
o i 7 ?
6 Z 07
4
2 0.6
— VIH Rising
0 —— VIL Falling
05
23 28 33 3\./8 \4/1.3 48 53 58 > 25 3 a5 4 45 5 55
IN( ) SVA-30180569 VIN (V)
BJ 5-1. Quiescent Current vs Input Voltage 5-2. Vg Thresholds vs V)
1.4 5
45
1.2
/ :
1 / 35
S 08 s 3
5 / 5 25
Q 06 / / e
04 15
[/ 7
02 — RLOAD = 1.2kQ 05 / — RLOAD = 4.5 kO
— RLOAD =4.80 J/ — RLOAD =18
0 0
0 05 1 1.5 2 25 0 1 2 3 4 5 6
VIN (V) VIN (V)
Vour = 1.2V, Ven = ViN Vour = 4.5V, Ven = ViN
5-3. VOUT Vs VIN 5-4. VOUT Vs VIN
350 2.900 ‘
300 /7 2875 VIN= 3.6V
<
= 250 < /// 2.850
L | | goes
o // E
=) | =2.800
© 150 | 4 =z S
2 / 2.775
2
o ooy 2.750
5 Y-Sy |
0 VIN = 4.2V 2725 225G ]
VIN = 5.5V |
0 2.700
0 50 100 150 200 250 300 0 50 100 150 200 250
louT(MmA) LOAD (mA)
SVA-30180571 SVA-30180567
B 5-5. Ground Current vs Output Current B4 5-6. Load Regulation
Copyright © 2024 Texas Instruments Incorporated HFHE D7 — RN 2 (DRSBTS P) #55F 7
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5.7 Typical Characteristics (continued)

Vin = 3.7V, Vout = 2.8V, lgyt = TMA, Ciy = 1uF, Coyt = 1uF, and T = 25°C (unless otherwise noted)

0.2 2.900 |
—_— 2875 Load = 10 mA ]
0.1
\ 2.850
0
- %2.825
v% o1 » 52800
>
2 / 2.775
-0.2
2.750
4 "0
03 / 2725 no5e ]
2.700 ‘
-0.4
50 25 0 25 5 75 100 125 30 35 40 45 50 55
Junction Temperature (°C) VIN(V) SVA-30180568
B 5-7. AVoyt vs Temperature 5-8. Line Regulation
2V/DIV
Vout 10 mV/
vV . :
out j : (AC Coupled) DIV
2 2V/DIV
VIN = VEN 1V/DIV
IIN . 1A/DIV
2 ms/DIV 10 us/DIV
SVA-30180509 SVA-30180510
Vin=3.2V < 4.2V, load = TmA
& 5-9. Inrush Current 5-10. Line Transient
VouT  fissboms . . —_— {10 mV/ Vout 100 mV/DIV
(AC Coupled) I DIV
VIN 1V/DIV
LOAD | { 200 ma/DIV
10 ps/DIV 100 ps/DIV
SVA-30180511 SVA-30180512
VN = 3.2V © 4.2V, load = 250mA Load = OmA < 250mA, —40°C
5-11. Line Transient 5-12. Load Transient

8 BRHCIT BT — RNy (DA RBE b B
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5.7 Typical Characteristics (continued)

Vin = 3.7V, Vout = 2.8V, lgyt = TMA, Ciy = 1uF, Coyt = 1uF, and T = 25°C (unless otherwise noted)

Vout 100 mV/DIV

LOAD |- — | { 200 mADIV
100 ps/DIV

SVA-30180513

Load = OmA < 250mA, 90°C
B 5-13. Load Transient

Vour : ; 100 mV/DIV

LOAD [ T w1 200 mA/DIV

100 ps/DIV

SVA-30180514
Load = OmA < 250mA, 25°C

5-14. Load Transient

B 5-17. Noise Density Test

/— 1V/DIV VDIV
VouT Vout
pas ' eee{ 1V/DIV F-———-———------—---—-—;u'-n—-~~—~m—r—fﬁ-—~--—~ 1V/DIV
EN o] EN [
20 ps/DIV 20 ps/DIV
SVA-30180515 SVA-30180516
Load = OmA Load = 250mA
B 5-15. Start-Up 5-16. Start-Up
140
~ 120 v
>
£ /
o 100 A
2
= 80
9
60
3 /
e /1
a 40
8 / = Dropout Voltage
5 P p g
0 /

0 50 100 150 200 250
LOAD CURRENT (mA)
SVA-30180573

Eq 5-18. Dropout Voltage vs Load Current
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5.7 Typical Characteristics (continued)
Vin = 3.7V, Vout = 2.8V, lgyt = TMA, Ciy = 1uF, Coyt = 1uF, and T = 25°C (unless otherwise noted)

0 0
— 250 mA [‘
— 200 mA N
-20 150 mA -20
— 100 mA 4/
— 50 mA
40 — omaA 40 p
€ s N 7
mnnin S W S| 7
g.) \ ’—f'—'/ N 2 Qi:\:‘ \ 1 1 W/
1 N 2l JR—
80 Py , 80 [T —— 250 mA
150 mA
-100 -100 — ;go n/lA
—_— m.
— 20mA
-120 -120
0.1 1 10 100 0.01 0.1 1 10 100 1000 10000
FREQUENCY (kHz) FREQUENCY (kHz)

Eg 5-19. PSRR Loads Averaged 100Hz to 100kHz 5-20. PSRR Loads Averaged 10Hz to 10MHz
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6 Detailed Description
6.1 Overview

Designed to meet the needs of sensitive RF and analog circuits, the LP5907 provides low noise, high PSRR, low
quiescent current, and low line and load transient response figures. Using 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 1uF input capacitor and a single 1uF ceramic output capacitor.
With a reasonable PCB layout, the single 1uF ceramic output capacitor can be placed up to 10cm away from the
LP5907 device.

6.2 Functional Block Diagram

IN 4 [ 1 ouT

EN POR

O v =

<

1 MQ

Vin GND

6.3 Feature Description
6.3.1 Enable (EN)

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

6.3.2 Low Output Noise

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

6.3.3 Output Automatic Discharge

The LP5907 output employs an internal 230Q (typical) pulldown resistance to discharge the output when the EN
pin is low and the device is disabled.
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6.3.4 Remote Output Capacitor Placement

The LP5907 requires at least a 1uF 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 can be located up to
10cm away from the LDO.

6.3.5 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
can cycle on and off. This thermal cycling limits the dissipation of the regulator, and protects the regulator from
damage as a result of overheating.

The thermal shutdown circuitry of the LP5907 is designed to protect against temporary thermal overload
conditions. The Tgp circuitry is not intended to replace proper heat-sinking. Continuously running the LP5907
into thermal shutdown can degrade device reliability.

6.4 Device Functional Modes

6.4.1 Enable (EN)

The LP5907 enable (EN) pin is internally held low by a 1MQ resistor to GND. The EN pin voltage must be higher
than the V| threshold to make sure 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 230Q (typical) pulldown resistance.

6.4.2 Minimum Operating Input Voltage (V|y)

The LP5907 does not include any dedicated UVLO circuitry. The LP5907 internal circuitry is not fully functional
until V|y is at least 2.2V. The output voltage is not regulated until V|5 has reached at least the greater of 2.2V or

(Vourt * Vpo)-
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7 Application and Implementation

&
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7.1 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 1uF. 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.

7.2 Typical Application

[X] 7-1 shows the typical application circuit for the LP5907. Input and output capacitances can be increased, if
needed, above the 1uF minimum for some applications.

INPUT IN ouT T OUTPUT
1 uF 1 uF
LP5907

ENABLE ——EN
GND

GND

B 7-1. LP5907 Typical Application
7.2.1 Design Requirements
& 7-1 summarizes the design requirements for [X] 7-1.

K 7-1. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Input voltage range 2.2V to 5.5V
Output voltage 1.8V
Output current 200mA
Output capacitor range 0.7uF to 10pF
Input/output capacitor ESR range 5mQ to 500mQ
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7.2.2 Detailed Design Procedure
7.2.2.1 Custom Design With WEBENCH® Tools

Click here to create a custom design using the LP5907 device with the WEBENCH® Power Designer.

1. Start by entering the input voltage (Vy), output voltage (Vout), and output current (Ioyt) requirements.
2. Optimize the design for key parameters such as efficiency, footprint, and cost using the optimizer dial.
3. Compare the generated design with other possible solutions from Texas Instruments.

The WEBENCH Power Designer provides a customized schematic along with a list of materials with real-time
pricing and component availability.

In most cases, these actions are available:

* Run electrical simulations to see important waveforms and circuit performance
* Run thermal simulations to understand board thermal performance

» Export customized schematic and layout into popular CAD formats

» Print PDF reports for the design, and share the design with colleagues

Get more information about WEBENCH tools at www.ti.com/\WWEBENCH.
7.2.2.2 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 device, 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 = 1:
Po-max = ((Ty-max — Ta) / Reya) (1)
The actual power being dissipated in the device can be represented by =\ 2:
Pp = (Vin = Vour) * lout (2)

These two equations establish the relationship between the maximum power dissipation allowed in regards to
thermal consideration, the voltage drop across the device, and the continuous current capability of the device.
Use these two equations to determine the optimum operating conditions for the device in the application.

In applications where lower power dissipation (Pp) or excellent package thermal resistance (Rgyp) is present, the
maximum ambient temperature (Ta.vax) can be increased.

In applications where high power dissipation or poor package thermal resistance is present, the maximum
ambient temperature (Ta.max) can be derated. Tauax is dependent on the maximum operating junction
temperature (T uaxop = 125°C), the maximum allowable power dissipation in the device package in the
application (Pp_.yax), and the junction-to ambient thermal resistance of the device or package in the application
(Rgya), as given by = 3:

Tamax = (Tymax-op — (Reya X Pp-max)) (3)

Alternately, if Ta.max cannot be derated, the Pp value must be reduced. This reduction can be accomplished by
reducing V) in the Vijy—Voyr term as long as the minimum Vy is met, or by reducing the loyt term, or by some
combination of the two.

7.2.2.3 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.
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7.2.2.4 Input Capacitor

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

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

To provide stable operation, good PCB practices must be used to minimize ground impedance and to
keep input inductance low. If these conditions cannot be met, or if long leads are used to connect the
battery or other power source to the LP5907, increase the input capacitor to at least 10uF. Also,
tantalum capacitors can suffer catastrophic failures resulting from surge current when connected to a
low-impedance source of power (such as a battery or a very large capacitor). If a tantalum capacitor is
used at the input, verify by the manufacturer that the capacitor has a surge current rating sufficient for
the application. The initial tolerance, applied voltage derating, and temperature coefficient must all be
considered when selecting the input capacitor to make sure that the actual capacitance is never less
than 0.7uF over the entire operating range.

7.2.2.5 Output Capacitor

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

Tantalum or film capacitors can also be used at the device output, Voyt, but these are not as attractive for
reasons of size and cost (see the Capacitor Characteristics section).

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

7.2.2.6 Capacitor Characteristics

The LP5907 is designed to work with ceramic capacitors on the input and output to take advantage of the
benefits these components offer. For capacitance values in the range of 1uF to 10uF, 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 1uF ceramic capacitor is in the range of 20mQ to 40mQ, 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 1uF to 10uF range.

Another important consideration is that tantalum capacitors have higher ESR values than equivalent size
ceramics. Which means that although a tantalum capacitor can possibly be found with an ESR value within the
stable range, the capacitor must be larger in capacitance (which means bigger and more costly) than a ceramic
capacitor with the same ESR value. The ESR of a typical tantalum increases by approximately 2:1 when the
temperature goes from 25°C down to —40°C, so some guard band must be allowed.
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7.2.2.7 Remote Capacitor Operation

The LP5907 requires at least a 1uF capacitor at the OUT pin, but there are no strict requirements about the
location of the capacitor in regards to the pin. In practical designs the output capacitor can be located up to
10cm away from the LDO. Which 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 (such as a capacitor at the input of supplied device). The
remote capacitor feature helps minimize the number of capacitors in the system.

In general, keep the wiring parasitic inductance at a minimum, which means use traces as wide as possible from
the LDO output to the capacitors, thus keeping the LDO output trace layer as close to ground layer as possible
and avoiding vias on the path. If vias must be used, use as many vias as possible between the connection
layers. Keep parasitic wiring inductance less than 35nH. For applications with fast load transients, use an input
capacitor equal to or larger to the sum of the capacitance at the output node for best load transient performance.

7.2.2.8 No-Load Stability
The LP5907 remains stable, and in regulation, with no external load.
7.2.2.9 Enable Control

The LP5907 can be switched on or off by a logic input at the EN pin. A voltage on this pin greater than V|4 turns
the device on, and 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 1uA. Additionally,
an output pulldown circuit is activated that makes sure any charge stored on Cqyt is discharged to ground.

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

An internal 1TMQ pulldown resistor ties the EN input to ground, making sure the device remains off if the EN pin
is left open circuit. To provide proper operation, the signal source used to drive the EN pin must be able to swing
above and below the specified turn-on or turn-off voltage thresholds listed in the Electrical Characteristics under
V||_ and VlH-

7.2.3 Application Curves

: 1V/DIV
! VouT i 100 mV/DIV
Vout
B e I .17/ D1 AV LOAD |[-omemmrmee e s 200 MA/DIV
EN e
20 ps/DIV 100 us/DIV
SVA-30180515 SVA-30180514
7-2. Start-Up 7-3. Load Transient Response

7.3 Power Supply Recommendations

This device is designed to operate from an input supply voltage range of 2.2V to 5.5V. The input supply must be
well regulated and free of spurious noise. To make sure that the LP5907 output voltage is well regulated and
dynamic performance is optimum, the input supply must be at least Voyt + 1V. A minimum capacitor value of
1uF is required to be within 1cm of the IN pin.
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7.4 Layout

7.4.1 Layout Guidelines

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

Best performance is achieved by placing Ciy and Coyt on the same side of the PCB as the LP5907, and as
close to the package as practical. The ground connections for Cy and Coyt must route back to the LP5907
ground pin using as wide and short of a copper trace as practical.

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

7.4.1.1 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 QFN/SON PCB Attachment application note.

7.4.1.2 DSBGA Mounting

The DSBGA package requires specific mounting techniques, which are detailed in AN-1112 DSBGA Wafer Level
Chip Scale Package application note. For best results during assembly, alignment ordinals on the PC board can
be used to facilitate placement of the DSBGA device.

7.4.1.3 DSBGA Light Sensitivity

Exposing the DSBGA device to direct light can cause incorrect operation of the device. Light sources such as
halogen lamps can affect electrical performance if these sources 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.

7.4.2 Layout Examples

VIN Vour
el (1] our|Ts] loow

GND T T GND
N

Enable

EN NG

7-4. SOT-23 Typical Layout
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B 7-5. X2SON Typical Layout
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7-6. DSBGA Typical Layout
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8 Device and Documentation Support
8.1 Documentation Support
8.1.1 Custom Design With WEBENCH® Tools

Click here to create a custom design using the LP5907 device with the WEBENCH® Power Designer.

1. Start by entering the input voltage (Vy), output voltage (Vout), and output current (Ioyt) requirements.
2. Optimize the design for key parameters such as efficiency, footprint, and cost using the optimizer dial.
3. Compare the generated design with other possible solutions from Texas Instruments.

The WEBENCH Power Designer provides a customized schematic along with a list of materials with real-time
pricing and component availability.

In most cases, these actions are available:

* Run electrical simulations to see important waveforms and circuit performance
* Run thermal simulations to understand board thermal performance

» Export customized schematic and layout into popular CAD formats

» Print PDF reports for the design, and share the design with colleagues

Get more information about WEBENCH tools at www.ti.com/\WEBENCH.
8.1.2 Related Documentation
For related documentation, see the following:

» Texas Instruments, AN-1112 DSBGA Wafer Level Chip Scale Package application note
» Texas Instruments, QFN/SON PCB Attachment application note
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https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/lp5907?qgpn=lp5907
https://www.ti.com/ja-jp/lit/pdf/JAJSEF4
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSEF4P&partnum=LP5907
https://www.ti.com/product/ja-jp/lp5907?qgpn=lp5907
https://www.ti.com/lit/pdf/SNVS798
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9 Revision History
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Changes from Revision O (June 2020) to Revision P (January 2024) Page
o FFaAPRIRIZDIZS TR, K, AHABIROBZE JTIEZ BT oo 1
» Added YCR to pinout caption of Pin Configuration and Functions S€Ction............ccccccveeiiiieeeiiiiiicccieeeee e 3
* Added YCR column to Thermal Information table.............cooiiiiiiiiiiii e e e e e e 5
Changes from Revision N (April 2018) to Revision O (June 2020) Page
o T VT =238 J BT AU IET ettt 1
o THULIEHRIDZRD DSBGA AT A RZZE T oottt ettt ee b anenas 1
* Added YKG to pinout caption of Pin Configuration and Functions section..............ccccocceeveeeieiiieiccciiiiiieeeeeeee. 3
* Added YKG column to Thermal Information table...............cueiiiiiiiiiiii ettt e e s e e 5

10 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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