Product Ord Technical 2 Tools & Support & SEBE
F(r)c|>d:rc -!—. sz(/a ' Diccur:f:nts s S%cf)tjvare Community Z %’QJH
/ ’{lﬁg?lgUMENTS TLV62569, TLV62569P
JAJSCR5C —-DECEMBER 2016—-REVISED OCTOBER 2017
TLV62569 2ASERREIZEREEE I N—4, SOTNAYT—AY
1 ®/E RS AR T, 7S A AL LA F(PWM)

o EXKI5%DINE

* {ERpsonyPRA v F. 100mQ/60mQ

o ANBHEEEA: 2.5V~5.5V

o WAHEREIT0.6V~V, DEE THEAEE

« HEBEHAE-RICKVUBRETFBOMEEZML

o 100%T a—T4 HAOIIEMEICKYENRDOY
T7U FEREERR

o B)ERFDERFILEMR3ISPA

o BEIAL v TF VI EIKEEL5MHz

s NDU—-Jy RN

. BERRE

. ABMEVYIS-RI—+TvT

o Y= vy MU REKEE

E—RT, LEMHZOAA T2 7 &R CEIEL £, #&
BARTREZIE, T2 A A iE@JE’J ZHESE—R(PSM)~
BATL ., AT BT ELPH O RKIT O T TRV R A HERF
LET, v ?/H%E . THE BTN 2uART (208
HYLET,

TLV62569D i /&£, AMTT O ERPUC k> TE
FETEET, NE DY 7 hAX—REEIZED  AZ—FT
THEDENBIRNHIRBSNET, 2O, BRI,
=< NI ARG, T — TR E DOIRED
WS TWET, ZOF AR, SOT23BL
SOT563/ 3y — U Tl frEn £,

SOT/\ ‘J b—_ VT{/\%D
TLV62568& £ B THif:

WEBENCH® Power DesignerlC&k Y. TLV62569
EERTE2HRY ARG EER

2 7FU—3>

« JLAPOLEIE

e EybbyT-KRKyoR

e XY MNI—OURETFTAAAS
s DAVLR-IIN—%

o N=RFA4RY - RSa4N

3 #©IE

TLV625697 /A AL, [FIHIHL e E *':”DC/DC:I‘/A‘»A
AT EhRE/ NI DY) 2 — g I st ST
I’\iﬁ_o ZDT AR, HinZAUDHjjJ CERUT LS NG

EHAA T BBV TCUVVET
A8 =] B
Vi TLV62569P L1 Vour
25V1055V 18V/20A
O O
L c1 L c3*

R3 i 47y R1 T

499 kQ 200 kQ
Veo

C3: Optional

Copyright © 2016, Texas Instruments Incorporated

BAEHRY
Bk PRolr— AR A R (AFF)

TLV62569DBV SOT23 (5)

2.90mmx2.80mm
TLV62569PDDC SOT23 (6)
TLV62569DRL SOT563 (6)

1.60mmx1.60mm
TLV62569PDRL SOT563 (6)

(1) FIHAARERR T RTO/ =N oL, ZOF —H Y —hDR
FAZHHEERAE SR TSN,

TINA AD L
fiE Ul X rEE
TLV62569DBV - 16AF
TLV62569PDDC PR R 7G
TLV62569DRL - 19D
TLV62569PDRL IR — R 19E
SVANEBERDOE
100
95 =g =
= — ] ~
90 o ] T ;f
g 85 ~ oy ~
g 80
%._j 75
70| — voyr=1.2V
— Vour=1.8V
65 Vour =2.5V
— Vour=3.3V
60

0 02 04 06 08 1 12 14 16 18 2
Load (A)

BRI OTIL DV T O RETIRL 7220 % RHE, R OB Z TR T2 H B TEEAICIRIEL TODL 0T, %% T2 IERAREREROFE i, www.ti.com THITET& 2Dl
BWNEIBESIET, TICITHRO MRS L0 A I OEEL UL UHRGE W E L EE A, FEBEORF L ORINCIE, LT BHIRORGERE Z S RIZE W E i‘l)kﬁﬁb\b\f LET,

English Data Sheet: SLVSDG1


http://www-s.ti.com/sc/techlit/SLVSDG1.pdf
http://www.tij.co.jp/product/tlv62569?qgpn=tlv62569
http://www.tij.co.jp/product/tlv62569p?qgpn=tlv62569p
http://www.tij.co.jp/product/jp/TLV62569?dcmp=dsproject&hqs=pf
http://www.tij.co.jp/product/jp/TLV62569?dcmp=dsproject&hqs=sandbuy&#samplebuy
http://www.tij.co.jp/product/jp/TLV62569?dcmp=dsproject&hqs=td&#doctype2
http://www.tij.co.jp/product/jp/TLV62569?dcmp=dsproject&hqs=sw&#desKit
http://www.tij.co.jp/product/jp/TLV62569?dcmp=dsproject&hqs=support&#community
http://www.ti.com/product/tlv62568
https://webench.ti.com/wb5/WBTablet/PartDesigner/quickview.jsp?base_pn=TLV62569&origin=ODS&litsection=features

I} TEXAS
INSTRUMENTS
TLV62569, TLV62569P
JAJSCR5C —~DECEMBER 2016 —REVISED OCTOBER 2017 www.ti.com
L R e 8 Application and Implementation ............c..cocc..... 8
2 THVr—Tar 8.1 Application Information
3 ME. 8.2 Typical APPlICALiON ......cccovvveeieeiriieee e
4 LETIERE 9 Power Supply Recommendations
5 Pin Configuration and FUNcCtions ...vvveieioiiiiiiiiis 3 10 Layout ...................................................................
6 SPECIfiCAtiONS ..o 3 10.1 Layout GUIdENiNeS ........c.oovveicicic,
6.1 Absolute Maximum Ratings .........co.coceevereererceerrenen. 3 102 Layout EXAMPIE ..oooovivriiiciiiii
6.2 ESD Ratings 10.3 Thermal Considerations
6.3 Recommended Operating Conditions .................... 4 11 ?"‘43?5410“'@3?17“/]‘@‘3‘%_]\ -----------------------
6.4 Thermal INfOrMation .............cooeveeieeeeseeseeeeseeesesnans 4 111 T/AARHR =D
6.5 Electrical Characteristics............cocoevviverrrsresrrnnnns 4 112 FFRa2APDTR =D e
6.6 Typical Characteristics..............coceevrverereereeninenenennns 5 11.3 FXa A MOFFHRAE % TS ik
7 Detailed DeSCHPtioN ......o.oeeveeeeeeeeeeeeeeeeeeeeen 6 114 F222T AUV =R e,
il
L OVEIVIEW oo 6 115 R'EEH‘? ............................................. 14
7.2 Functional Block Diagrams ... 11.6 FEKEEICETOEE T e 15
7.3 Feature Description 117 GlOSSAIY ....ooveiieieicieic it 15
— ° 23 3 S je=
7.4 Device FuUNctional Modes...........coooveeuieresvreerrenennes 7 12 A= Nolr—2 BEOEXER oo, 15

4 HETIERE
PR B R R ORI ET 2R LTV ET, 2 OUET BRI BRI HEL T ET,

Revision B (July 2017) 75 Revision C IZ&® Page
e TLV62569DRLISE U TLV6E2569PDRLA EFEAT —HFAIT ZET oiiiiisiee ettt sttt ettt sttt et ss et st 1
o TSRO FETTLV62569DRLISE OTLV62569PDRLOD~— 2 FF0HE7E JBII coivieeeeeeeeee e 1
¢ Added DRL package thermal iNfOrMAatioN .............ooiiiiiiiiiiiiiiii et e e e e e e e e e e st e e e e s sata e e e e e saba e e e e s stbaeeeesansbaneas 4
« Corrected editorial error of EN pin threshold VOILAGE ........ccooiiiiii e 4
e Added current limit for TLV62569DRL and TLVB2569PDRL .........ooiiiiiiiiiiiiiie ettt 5
o BN TLVE2569PDRL [AYOUL EXAMPIE .......cuiiieieicteeeeteeeeteee ettt ettt ettt ete et e te st ete st eteeaete et ete s et e s ete s esessesessesessesessssessssensssensstenas 13
Revision A (March 2017) »>5 Revision B IZE & Page
o TLVG2569PDDCE BEAT = ALT ZE B 1. oiieeteeet et ete sttt et et e te et etestesee st es e teeseeseebesbesee st e st et e e teeae et e be s e seeneaseeteebesaenbe e e e eneenenen 1
L A BN Ll R R - 4 ST

* Added DDC package thermal information

e Added startup time Of TLVB256IPDDC...........ueiiiiiieiiie ittt ettt ettt sa e e e s b et e st e esa b e e e aa bt e e asbe e e sa b e e e sabe e e asbeeennneeennneeas
20164F12 A BATOH DML EH Page
o WEBENCH®TET /L Bl ovittiieieiietiitete ittt sttt ettt e b st s s s s e st es e s et e s et e ssese s e s e s et e s ebe s s e s s e s e s e se e s e ssesen s e s en e e s enensenennenes 1

2 Copyright © 2016-2017, Texas Instruments Incorporated


http://www.ti.com/product/tlv62569?qgpn=tlv62569
http://www.ti.com/product/tlv62569p?qgpn=tlv62569p
http://www.ti.com

13 TEXAS

INSTRUMENTS

www.ti.com

TLV62569, TLV62569P
JAJSCR5C —DECEMBER 2016—REVISED OCTOBER 2017

5 Pin Configuration and Functions

SOT23-5 SOT23-6 SOT563-6
DBV Package DDC Package DRL Package
(Top View) (Top View) (Top View)
FB VIN FB PG VIN
5 4 6 5 4 111l
6 5 4
1 2 3
1 2 3 1 2 3 O O g
EN GND SW EN GND SW
Pin Functions
PIN NUMBER
1/0/PWR DESCRIPTION
NAME SOT23-5 | SOT23-6 SOT563-6
EN 1 1 5 | Device enable logic input. Logic high enables the device, logic low
disables the device and turns it into shutdown. Do not leave floating.
GND 2 2 2 PWR Ground pin.
Switch pin connected to the internal FET switches and inductor
Sw 3 E 4 PWR terminal. Connect the inductor of the output filter to this pin.
VIN 4 4 3 PWR Power supply voltage input.
Power good open drain output pin for TLV62569P. The pull-up
PG - 5 6 O resistor should not be connected to any voltage higher than 5.5V. If
it's not used, leave the pin floating.
FB 5 6 1 | Feedback pin for the internal control loop. Connect this pin to an
external feedback divider.
No connection pin for TLV62569DRL. The pin can be connected to
NC - - 6 (0] ) )
the output or the ground. Or leave it floating.

6 Specifications

6.1 Absolute Maximum Ratings
Over operating temperature range (unless otherwise noted)®

MIN MAX UNIT
VIN, EN, PG -0.3 6 Vv
Voltage | SW (DC) -0.3  Vj+0.3 v
@ SW (AC, less than 10ns)® -3.0 9 v
FB -0.3 5.5 \Y
Operating junction temperature, T, -40 150 °C
Storage temperature, Tgy —65 150 °C

@

Stresses beyond those listed under absolute maximum ratings may cause permanent damage to the device. These are stress ratings

only and the device is not switching. 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 voltage values are with respect to network ground terminal.
While switching

()
©)

Copyright © 2016-2017, Texas Instruments Incorporated
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6.2 ESD Ratings

VALUE | UNIT
o Human-body model (HBM), per ANSI/ESDA/JEDEC Js-001® +2000 \%
Vieso) | Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22-C101 @) +500 v
(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®
MIN TYP MAX UNIT
VN Input voltage 25 55 \
Vout Output voltage 0.6 Vin \
lout Output current 0 2 A
T; Operating junction temperature -40 125 °C
Isink_pg  Sink current at PG pin 1 mA
(1) Refer to the Application and Implementation section for further information.
6.4 Thermal Information
THERMAL METRIC® (5DPB“\1/S) (6DF'3§S) (GDPFfr';S) UNIT
Rgia Junction-to-ambient thermal resistance 188.2 106.2 146.3 °C/IW
Rojcop) Junction-to-case (top) thermal resistance 137.5 52.9 51.0 °C/IW
Rgis Junction-to-board thermal resistance 41.2 31.2 27.0 °C/IW
wIT Junction-to-top characterization parameter 314 11.3 2.2 °C/IW
viB Junction-to-board characterization parameter 40.6 31.6 27.6 °C/IW
Rojcpory Junction-to-case (bottom) thermal resistance n/a n/a n/a °C/IW

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

6.5 Electrical Characteristics

Viy =5.0V, T; = 25°C, unless otherwise noted

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
SUPPLY
lo Quiescent current into VIN pin Not switching 35 uA
Isp Shutdown current into VIN pin EN=0V 0.1 2 HA
Voulo Under voltage lock out V) falling 2.3 2.45 Y
Under voltage lock out hysteresis 100 mV
Junction temperature rising 150
Tisp Thermal shutdown - - °C
Junction temperature falling 130
LOGIC INTERFACE
Viy High-level threshold at EN pin 25V<sV)sh5V 0.95 1.2 \%
Vi Low-level threshold at EN pin 25V<sV)sh5V 0.4 0.85 \%
TLV62569DBV 800
tss Soft startup time TLV62569PDDC, TLV62569DRL, 900 Hs
TLV62569PDRL
Vg rising, referenced to Vgg nominal 95%
Vpg Power good threshold - -
Vg falling, referenced to Vg nominal 90%
Vpe.oL Power good low-level output voltage Isink =1 mA 0.4 \%
Ipg,LkG Input leakage current into PG pin Vpg =5.0V 0.01 A
tp,DLY Power good delay time Vg falling 40 us
OUTPUT
Veg Feedback regulation voltage 0.588 0.6 0.612 \%
4 Copyright © 2016-2017, Texas Instruments Incorporated
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Electrical Characteristics (continued)

Vv = 5.0V, T; = 25°C, unless otherwise noted

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
High-side FET on resistance 100
Rps(on) X X mQ
Low-side FET on resistance 60
. . o TLV62569DBV, TLV62569PDDC 3
ILim High-side FET current limit A
TLV62569DRL, TLV62569PDRL 25
fsw Switching frequency Voutr =25V 15 MHz
6.6 Typical Characteristics
50 20
—_— V|N =25V
45 18| —. vy =36V
VN = 5.0V
Z 40 T _ 16 -
k) _— < 14 /
=AU 1 /
@ 35 @ 12 ,I
3 30 — 3 10 /
£ S /
g 25 § 8 7
8 3 /
p=} £ 6 4
3 20 — T;=-40C n ,/
— Ty= 25C 4 4
15 T;= 85C 2 ,/
— T;= 125C =
10 0 I
25 3.0 35 4.0 45 5.0 55 -40 -10 20 50 80 110 140
Input Voltage (V) Junction Temperature (T)
B 1. Quiescent Current vs Input Voltage 2. Shutdown Current vs Junction Temperature
0.3
— T;=-40C
—_— T= 25¢C
0.2 T;= 85C
< — T;= 125T
& 01 //
g o~
g P =
< 00 o
(]
g —
S 01 ,/,/
i //
0.2
-0.3
25 3.0 35 4.0 45 5.0 5.5
Input Voltage (V)
3. FB Voltage Accuracy

Copyright © 2016-2017, Texas Instruments Incorporated
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7 Detailed Description

7.1 Overview

The TLV62569 is a high-efficiency synchronous step-down converter. The device operates with an adaptive off
time with peak current control scheme. The device operates at typically 1.5-MHz frequency pulse width
modulation (PWM) at moderate to heavy load currents. Based on the V\/Vout ratio, a simple circuit sets the
required off time for the low-side MOSFET. It makes the switching frequency relatively constant regardless of the
variation of input voltage, output voltage, and load current.

7.2 Functional Block Diagrams

|

|

Thermal I Ve O |

Soft Start Shutdown UVLO ! |
| Veg O |

GND !

|_| ,_l Il l

EN(}———— Control Logic Peak Current Detect ———————((D
'_
[Pl
'_
VREF
o u— D ————[1sw
Modulator G"?“e
FB [} - Drive a
<
r -
Vsw O——
Tore - Zero Current Detect ——C|D
Vin O—
{J GND

Power Good feature is only available in TLV62569P
Copyright © 2016, Texas Instruments Incorporated

4. TLV62569 Functional Block Diagram

7.3 Feature Description

7.3.1 Power Save Mode

The device automatically enters Power Save Mode to improve efficiency at light load when the inductor current
becomes discontinuous. In Power Save Mode, the converter reduces switching frequency and minimizes current
consumption. In Power Save Mode, the output voltage rises slightly above the nominal output voltage. This effect
is minimized by increasing the output capacitor.

7.3.2 100% Duty Cycle Low Dropout Operation

The device offers a low input-to-output voltage differential by entering 100% duty cycle mode. In this mode, the
high-side MOSFET switch is constantly turned on and the low-side MOSFET is switched off. The minimum input
voltage to maintain output regulation, depending on the load current and output voltage, is calculated as:

Vineny = Vour * lout X (Rpsony + RL)

where
*  Rpson) = High side FET on-resistance
¢ R, = Inductor ohmic resistance (DCR) Q)

6 Copyright © 2016-2017, Texas Instruments Incorporated
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Feature Description (continued)

7.3.3 Soft Startup

After enabling the device, internal soft startup circuitry ramps up the output voltage which reaches nominal output
voltage during a startup time. This avoids excessive inrush current and creates a smooth output voltage rise
slope. It also prevents excessive voltage drops of primary cells and rechargeable batteries with high internal
impedance.

The TLV62569 is able to start into a pre-biased output capacitor. The converter starts with the applied bias
voltage and ramps the output voltage to its nominal value.

7.3.4 Switch Current Limit

The switch current limit prevents the device from high inductor current and drawing excessive current from a
battery or input voltage rail. Excessive current might occur with a heavy load or shorted output circuit condition.
The TLV62569 adopts the peak current control by sensing the current of the high-side switch. Once the high-side
switch current limit is reached, the high-side switch is turned off and low-side switch is turned on to ramp down
the inductor current with an adaptive off-time.

7.3.5 Under Voltage Lockout

To avoid mis-operation of the device at low input voltages, under voltage lockout is implemented that shuts down
the device at voltages lower than Vyy o With Viys yvio hysteresis.

7.3.6 Thermal Shutdown

The device enters thermal shutdown once the junction temperature exceeds the thermal shutdown rising
threshold, T;s5p. Once the junction temperature falls below the falling threshold, the device returns to normal
operation automatically.

7.4 Device Functional Modes

7.4.1 Enabling/Disabling the Device

The device is enabled by setting the EN input to a logic High. Accordingly, a logic Low disables the device. If the
device is enabled, the internal power stage starts switching and regulates the output voltage to the set point
voltage. The EN input must be terminated and should not be left floating.

7.4.2 Power Good

The TLV62569P has a power good output. The PG pin goes high impedance once the output is above 95% of
the nominal voltage, and is driven low once the output voltage falls below typically 90% of the nominal voltage.
The PG pin is an open-drain output and is specified to sink up to 1 mA. The power good output requires a pull-up
resistor connecting to any voltage rail less than 5.5 V. The PG signal can be used for sequencing of multiple rails
by connecting it to the EN pin of other converters. Leave the PG pin unconnected when not used.

# 1. PG Pin Logic

LOGIC STATUS
DEVICE CONDITIONS
HIGH Z LOW

EN = High, Vg 2 Vpg \
Enable -

EN = High, Vgg < Vpg x/
Shutdown EN = Low \/
Thermal Shutdown T;> Tisp N
UVLO 1.4V <V)y <Vyvio \/
Power Supply Removal Vin£1l4V \

Copyright © 2016-2017, Texas Instruments Incorporated 7
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8 Application and Implementation

x

/:

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 following section discusses the design of the external components to complete the power supply design for
several input and output voltage options by using typical applications as a reference.

8.2 Typical Application

Vin TLV62569P L1 Vour
25Vto55V 18V/20A

o— ’ - +—oO
Lo o

R3 4.7 uF R1
499 kQ 200 kQ
Vpe
O
R2
C3: Optional 100 kQ

Copyright © 2016, Texas Instruments Incorporated

R 5. TLV62569 1.8-V Output Application

8.2.1 Design Requirements
For this design example, use the parameters listed in 3k 2 as the input parameters.

% 2. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Input voltage 25Vto55V
Output voltage 1.8V
Maximum output current 20A

% 3 lists the components used for the example.

% 3. List of Components

REFERENCE DESCRIPTION MANUFACTURER®
C1 4.7 pF, Ceramic Capacitor, 10 V, X7R, size 0805, GRM21BR71A475KA73L Murata
Cc2 10 pF, Ceramic Capacitor, 10 V, X7R, size 0805, GRM21BR71A106KE51L Murata
L1 2.2 pH, Power Inductor, size 4mmx4mm, XAL4020-222ME Coilcraft
R1,R2,R3 Chip resistor,1%,size 0603 Std.
C3 Optional, 6.8 pF if it is needed Std.

(1) See Third-party Products Disclaimer
8.2.2 Detailed Design Procedure

8.2.2.1 Custom Design With WEBENCH® Tools
Click here to create a custom design using the TLV62569 device with the WEBENCH® Power Designer.

8 Copyright © 2016-2017, Texas Instruments Incorporated
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1. Start by entering the input voltage (V,y), output voltage (Voyt), and output current (Igyt) 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.

8.2.2.2 Setting the Output Voltage
An external resistor divider is used to set output voltage according to = 2.

When sizing R2, in order to achieve low current consumption and acceptable noise sensitivity, use a maximum of
200 kQ for R2. Larger currents through R2 improve noise sensitivity and output voltage accuracy but increase
current consumption.

Vour =V % l+ﬂ)=0.6V>< l-i-ﬂ
R2 R2 )

A feed forward capacitor, C3 improves the loop bandwidth to make a fast transient response (shown in K 19).
6.8-pF capacitance is recommended for R2 of 100-kQ resistance. A more detailed discussion on the optimization
for stability vs. transient response can be found in SLVA289.

8.2.2.3 Output Filter Design

The inductor and output capacitor together provide a low-pass filter. To simplify this process, & 4 outlines
possible inductor and capacitor value combinations. Checked cells represent combinations that are proven for
stability by simulation and lab test. Further combinations should be checked for each individual application.

Fz 4. Matrix of Output Capacitor and Inductor Combinations

@]
Vour M Ll ® 4.7 10 COUTz[;F] 2% 22 100

0.6 < Vour < 1.2 1 +

2.2 ++@
12<Vour<18 1 + +
2.2 ++O +
1.8 =Vour 1 + + +
2.2 ++3 + +

(1) Inductor tolerance and current de-rating is anticipated. The effective inductance can vary by +20% and -30%.
(2) Capacitance tolerance and bias voltage de-rating is anticipated. The effective capacitance can vary by +20% and -50%.
(3) This LC combination is the standard value and recommended for most applications.

Copyright © 2016-2017, Texas Instruments Incorporated 9
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8.2.2.4 Inductor Selection
The main parameters for inductor selection is inductor value and then saturation current of the inductor. To
calculate the maximum inductor current under static load conditions, = 3 is given:

Al
ILmax =loutmax + o

1- VOUT
\V/
Al = Vot % IN
L ouT L x fay
where:

*  lourmax is the maximum output current

e Al is the inductor current ripple

« fsw is the switching frequency

e L is the inductor value 3)
It is recommended to choose a saturation current for the inductor that is approximately 20% to 30% higher than
I_max- In addition, DC resistance and size should also be taken into account when selecting an appropriate
inductor.

8.2.2.5 Input and Output Capacitor Selection

The architecture of the TLV62569 allows use of tiny ceramic-type output capacitors with low equivalent series
resistance (ESR). These capacitors provide low output voltage ripple and are thus recommended. To keep its
resistance up to high frequencies and to achieve narrow capacitance variation with temperature, it is
recommended to use X7R or X5R dielectric.

The input capacitor is the low impedance energy source for the converter that helps provide stable operation. A
low ESR multilayer ceramic capacitor is recommended for best filtering. For most applications, 4.7-uF input
capacitance is sufficient; a larger value reduces input voltage ripple.

The TLV62569 is designed to operate with an output capacitor of 10 JF to 47 pF, as outlined in ik 4.

8.2.3 Application Performance Curves
Vin=5V,Vour=1.8V,L=22uH, Tp =25 °C, unless otherwise noted.

100 100
95 95 = S
] "1
T N N
90 = N 90 N
— - N\ — |7 J
S 85 A\ | S g5l AN\
g 85 \\ g \
3 \ z
c 80 c 80
o \ o
° °
575 5 75
70 70
—_— V|N:2.5V —_— V|N:2.5V
65| — viy=3.3V 65| — viy=3.3V
ViN=5.0V ViN=5.0V
60 60
im 10m 100m 1 2 im 10m 100m 1 2
Load (A) Load (A)
K 6. 1.2-V Output Efficiency K 7. 1.8-V Output Efficiency
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Vsw
2VIDIV

Vour
AC

Time - 2.5us/DIV

IOUT =0.1A

15. Power Save Mode Operation

lcoi
0.5A/DIV

250ps/DIV

Time

IOUT =0.1A

17. Startup and Shutdown with Load

Vour
0.2V/DIV

Time - 5us/DIV

C3=6.8pF

Load Step 0.8 Ato 2 A, 1A/us slew rate

K 19. Load Transient

Vour
10mV/DIV
AC

Icoi
0.5A/DIV

Time - 500ns/DIV

lout=1A

14. PWM Operation

250us/DIV

Time -

lour=2A

16. Startup and Shutdown with Load

Vour
0.2V/DIV

Time - 5us/DIV

Load Step 0.8 Ato 2 A, 1A/us slew rate

K 18. Load Transient

9 Power Supply Recommendations

output voltage

The power supply to the TLV62569 must have a current rating according to the supply voltage,

and output current.

Copyright © 2016-2017, Texas Instruments Incorporated
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10 Layout

10.1 Layout Guidelines

The PCB layout is an important step to maintain the high performance of the TLV62569 device.

» The input/output capacitors and the inductor should be placed as close as possible to the IC. This keeps the
power traces short. Routing these power traces direct and wide results in low trace resistance and low
parasitic inductance.

¢« The low side of the input and output capacitors must be connected properly to the power GND to avoid a
GND potential shift.

¢« The sense traces connected to FB are signal traces. Special care should be taken to avoid noise being
induced. Keep these traces away from SW nodes.

¢ GND layers might be used for shielding.

10.2 Layout Example

VIN ¥ SW

20. TLV62569DBYV Layout 21. TLV62569PDRL Layout

10.3 Thermal Considerations

Implementation of integrated circuits in low-profile and fine-pitch surface-mount packages typically requires
special attention to power dissipation. Many system-dependent issues such as thermal coupling, airflow,
convection surfaces, and the presence of other heat-generating components affect the power dissipation limits of
a given component.

Two basic approaches for enhancing thermal performance are listed below:

¢ Improving the power dissipation capability of the PCB design

¢ Introducing airflow in the system

For more details on how to use the thermal parameters, see the application notes: Thermal Characteristics
Application Notes SZZA017 and SPRA953.
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11.7 Glossary

SLYZ022 — Tl Glossary.
This glossary lists and explains terms, acronyms, and definitions.
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PACKAGING INFORMATION

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

TLV62569DBVR Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 16AF
TLV62569DBVR.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 16AF
TLV62569DBVRG4 Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 16AF

TLV62569DBVRG4.A Active Production SOT-23 (DBV) | 5 3000 | LARGE T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 16AF
TLV62569DBVT Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU | SN Level-1-260C-UNLIM -40 to 125 16AF
TLV62569DBVT.A Active Production SOT-23 (DBV) | 5 250 | SMALL T&R Yes NIPDAU Level-1-260C-UNLIM -40 to 125 16AF
TLV62569DRLR Active Production SOT-5X3 (DRL) | 6 3000 | LARGE T&R Yes Call Tl | Sn Level-1-260C-UNLIM -40 to 125 19D
TLV62569DRLR.A Active Production SOT-5X3 (DRL) | 6 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 19D
TLV62569DRLT Active Production SOT-5X3 (DRL) | 6 250 | SMALL T&R Yes Call TI'| Sn Level-1-260C-UNLIM -40 to 125 19D
TLV62569DRLT.A Active Production SOT-5X3 (DRL) | 6 250 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 19D
TLV62569PDDCR Active Production SOT-23- 3000 | LARGE T&R Yes Call Tl | Sn Level-1-260C-UNLIM -40 to 125 (6D9, 6DW)
THIN (DDC) | 6

TLV62569PDDCR.A Active Production SOT-23- 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 (6D9, 6DW)
THIN (DDC) | 6

TLV62569PDDCT Active Production SOT-23- 250 | SMALL T&R Yes Call Tl | Sn Level-1-260C-UNLIM -40 to 125 (6D9, 6DW)
THIN (DDC) | 6

TLV62569PDDCT.A Active Production SOT-23- 250 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 (6D9, 6DW)
THIN (DDC) | 6

TLV62569PDRLR Active Production SOT-5X3 (DRL) | 6 3000 | LARGE T&R Yes Call TI| Sn Level-1-260C-UNLIM -40 to 125 19E
TLV62569PDRLR.A Active Production SOT-5X3 (DRL) | 6 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 19E

TLV62569PDRLT Active Production SOT-5X3 (DRL) | 6 250 | SMALL T&R Yes Call Tl | Sn Level-1-260C-UNLIM -40 to 125 19E
TLV62569PDRLT.A Active Production SOT-5X3 (DRL) | 6 250 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 19E

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

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

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.
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® | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

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

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

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

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl 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.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO 4 P1—p|
IR T
& © o|( Bo W
el |
L & Diameter ' '
Cavity +| A0 |+
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O O O 0 0 Sprocket Holes
| |
T T
e | )
A-—q-—4 t-—T--1
Q3 1 Q4 Q3 | User Direction of Feed
% A |
T T
=
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TLV62569DBVR SOT-23 | DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TLV62569DBVR SOT-23 | DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TLV62569DBVRG4 SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV62569DBVRG4 SOT-23| DBV 5 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TLV62569DBVT SOT-23 DBV 5 250 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV62569DBVT SOT-23 | DBV 5 250 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
TLV62569DBVT SOT-23 DBV 5 250 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLV62569DRLR SOT-5X3| DRL 6 3000 180.0 8.4 1.8 18 | 0.75 | 4.0 8.0 Q3
TLV62569DRLR SOT-5X3| DRL 6 3000 180.0 8.4 2.0 18 | 0.75 | 4.0 8.0 Q3
TLV62569DRLT SOT-5X3| DRL 6 250 180.0 8.4 2.0 18 | 075 | 4.0 8.0 Q3
TLV62569DRLT SOT-5X3| DRL 6 250 180.0 8.4 1.8 1.8 0.75 4.0 8.0 Q3
TLV62569PDDCR SOT-23- | DDC 6 3000 180.0 8.4 3.2 3.2 14 4.0 8.0 Q3
THIN
TLV62569PDDCT SOT-23- DDC 6 250 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
TLV62569PDRLR SOT-5X3| DRL 3000 180.0 8.4 1.8 1.8 0.75 4.0 8.0 Q3
TLV62569PDRLR SOT-5X3| DRL 3000 180.0 8.4 2.0 18 | 0.75 | 4.0 8.0 Q3
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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)

TLV62569PDRLT SOT-5X3| DRL 250 180.0 8.4 2.0 1.8 0.75 4.0 8.0 Q3
TLV62569PDRLT SOT-5X3| DRL 250 180.0 8.4 18 18 0.75 4.0 8.0 Q3
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLV62569DBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TLV62569DBVR SOT-23 DBV 5 3000 210.0 185.0 35.0

TLV62569DBVRG4 SOT-23 DBV 5 3000 210.0 185.0 35.0
TLV62569DBVRG4 SOT-23 DBV 5 3000 210.0 185.0 35.0
TLV62569DBVT SOT-23 DBV 5 250 210.0 185.0 35.0
TLV62569DBVT SOT-23 DBV 5 250 210.0 185.0 35.0
TLV62569DBVT SOT-23 DBV 5 250 210.0 185.0 35.0
TLV62569DRLR SOT-5X3 DRL 6 3000 210.0 185.0 35.0
TLV62569DRLR SOT-5X3 DRL 6 3000 210.0 185.0 35.0
TLV62569DRLT SOT-5X3 DRL 6 250 210.0 185.0 35.0
TLV62569DRLT SOT-5X3 DRL 6 250 210.0 185.0 35.0
TLV62569PDDCR SOT-23-THIN DDC 6 3000 210.0 185.0 35.0
TLV62569PDDCT SOT-23-THIN DDC 6 250 210.0 185.0 35.0
TLV62569PDRLR SOT-5X3 DRL 6 3000 210.0 185.0 35.0
TLV62569PDRLR SOT-5X3 DRL 6 3000 210.0 185.0 35.0
TLV62569PDRLT SOT-5X3 DRL 6 250 210.0 185.0 35.0
TLV62569PDRLT SOT-5X3 DRL 6 250 210.0 185.0 35.0
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PACKAGE OUTLINE
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

PIN 1—]
INDEX AREA

4
0.3
\ { 0.15
0.2 [c|AB] NOTE 5 4X0°-15° = @D = =00 "YP
1.45
0.90

GAGE PLANE

f

g’ &/* L \ 1
. TYP 0.6
0 — o3 TYP SEATING PLANE

4214839/K 08/2024

NOTES:

[N

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.25 mm per side.

. Support pin may differ or may not be present.
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EXAMPLE BOARD LAYOUT
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

—= BX(11) =

f

5X (0.6)

f
T

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \‘ SOLDER MASK‘\
|
/
EXPOSED METAL— |
J L 0.07 MAX JL 0.07 MIN

EXPOSED METAL

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/K 08/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DBVOOO5A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

(RO.05) TYP
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NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE

DDCOOO6A SOT-23 - 1.1 max height
SMALL OUTLINE TRANSISTOR
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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.

3. Reference JEDEC MO-193.
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EXAMPLE BOARD LAYOUT
DDCOOO6A SOT-23 - 1.1 max height

SMALL OUTLINE TRANSISTOR
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LAND PATTERN EXAMPLE
EXPLOSED METAL SHOWN
SCALE:15X
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SOLDERMASK DETAILS
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NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DDCOOO6GA SOT-23 - 1.1 max height

SMALL OUTLINE TRANSISTOR
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SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:15X
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
7. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE

SOT - 0.6 mm max height
PLASTIC SMALL OUTLINE
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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.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. Reference JEDEC registration MO-293 Variation UAAD
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EXAMPLE BOARD LAYOUT
DRLOOO6A SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE
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LAND PATTERN EXAMPLE
SCALE:30X
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SOLDERMASK DETAILS
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NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
7. Land pattern design aligns to IPC-610, Bottom Termination Component (BTC) solder joint inspection criteria.
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EXAMPLE STENCIL DESIGN
DRLOOO6A SOT - 0.6 mm max height

PLASTIC SMALL OUTLINE
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SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X
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NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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