i3 TEXAS
INSTRUMENTS

TPS62A04B, TPS62A04AB
JAJSVF8 — OCTOBER 2024

TPS62A04xB SOT563 /X

— 20 A SMERPERBEED 2 N—%F

15K

o AJVETE#H 2.5V ~5.5V

° nﬁ?gj iEHjjTT?F .OGV’\’V”\]

«  15mQ/10mQ 1K RDSON AAvF

o 25pA O IETER

o HAIUTHEEE 1% (0°C~125°C)

« 100% ©—FEHE

« 22MHz DAL T 7 &k

o NU— tv—7 —FE=E FPWM 47 2 ar 2355
Al HE

e NU— JyRH Y

o Jf&IREE (HICCUP)

o VTR AF—RNT T HWE

o HIiE

o Y=L Uy NT AR GERKEE

« 1.6mm x 1.6mm. SOT563 /Xy /r—Cfit#E

« TLV62585 Lt H i

277U —3>

. ZHRRET VLK

e Bybhy T Ry IA

s TVTIVr—ray

e IP Xy NT—T HAT

e UAVYLAN—H VIyRRAT—K RTAT

o NoTUBREh T SV r—Ta

o I POL (KA b 47 o—F) &R
TPS62A04B,
TPS62A04AB

Vin Vour
2.5Vto 5.5V . 1.8V/4A

N
REWEBTZ TV —>ay

3 =

TPS62A04B 511 TPS62A04AB | 7] i 4 7t [ J.E 7Y
DC/DC =/ X—& T, @R/ NI O G A X
Ei@ﬂﬁéhflﬂiﬁ—o ZDOTFT AR, A D FTER
TE RN TEL A F BB SN TWET, T
ﬁﬂ%%ﬁﬁfﬁ‘¥ﬂ4xmﬁwxﬁﬁﬁ(WWM%
—R., 22MHz DALy F o7 JH I CEEL 9, A
T IZ1E, TPS62A04B 7 /XA 2D /RU T M H BRI
RT— —7 =R (PSM) ~BATL ., AffE D
BRI DT= S TE W RAHEFF L ET, :@%“/M’x 77
SUD A RNUT Uk (TPS62A04AB) 13, B fF &tk 12 BILR
72K FIZPWM E—REMERFLET, ZOT A AL, &
EUT R B/ N) o T VAR L E T,
TPS62A04B #3511 TPS62A04AB (%, AMHTF DIRHTT
NAR AL CTHNEEEZZRELET, NET DY 7 RA
H—REIIZ L > TRBEIRFO 22 AE WA HIRL, XU —
TREEDRHITBENIELWZ LA RLUET, 1B E IR
FEREREL . MNEVEEMRE O A S DEIZED, T3 2E
XOT 7V —var B RELET, SNHDOT SA AT
SOT563 /Sy — TGS ET,

BR
MEEL @ | £ Pyl —0)
TPS62A04B | PSM., PWM | pRL (SOTS63.
TPS62A04AB |  FPWM 6)

ARG AR (LAFF)

1.60mm x 1.60mm

(1) FEMICOVWTIE, E7var 11 ZBHL TSN,
(2) TATRLEFEBRLCLIZEN, 7 a4

100
95 mE
N
90 [ i o
_ 85 = T
= 80
>
o
& 70
i}
65
60
Vour = 1.2V
55 —— Vour = 1.8V
Vout = 3.3V
50
1m 10m 100m 1 4

Output Current [A]

2 ZOVY—ADTED S FHITHFET Y, TR ELE TR 260 T, ALY —/L (BREIER) 2L CWODZEBY, TI TIERIRRO EMEMEB L 0% Y

PEIZOEEL TR

—UMRAENZLER A, EFEOBRE 2L ORNZIL, ti.com TUTRBTOKGEMREZ TS LTIEENVET IO BV LET,

English Data Sheet: SLUSFS6

SHEEE


https://www.ti.com/product/jp/TLV62585
https://www.ti.com/applications/personal-electronics/connected-peripherals-printers/overview.html
https://www.ti.com/solution/stb-dvr
https://www.ti.com/applications/personal-electronics/tv/overview.html
https://www.ti.com/solution/ip-network-camera
https://www.ti.com/applications/personal-electronics/data-storage/overview.html
https://www.ti.com/applications/personal-electronics/portable-electronics/overview.html
https://www.ti.com/product/jp/tps62a04b?qgpn=tps62a04b
https://www.ti.com/product/jp/tps62a04ab?qgpn=tps62a04ab
https://www.ti.com/jp/lit/pdf/JAJSVF8
https://www.ti.com/lit/pdf/SLUSFS6

I3 TEXAS
TPS62A04B, TPS62A04AB INSTRUMENTS
JAJSVF8 — OCTOBER 2024 www.ti.com/ja-jp
Table of Contents
LI =R 1 8 Application and Implementation................................. 10
3 v ) e 1 8.1 Application Information..............cccooiiiin, 10
B 1 8.2 Typical Application............oooiiiiiiiiiiieieee 10
4 Device Comparison Table...............cocoevervrroreerererrnen, 3 8.3 Power Supply Recommendations............cccccecveennnee. 14
5 Pin Configuration and Functions................cccccoccouu...... 3 8.4 LayOuUL. ... 14
6 SPECIfICAtIONS...........eeeeeeeeeeeeeeeeee e 4 9 Device and Documentation Support............................ 15
6.1 Absolute Maximum Ratings.............o.oevereerrrreeen. 4 9.1 DeViCe SUPPOIt......cccvieiiiiieriee et 15
6.2 ESD RAUNGS.c...eeveeeeeeeeeeeeeeeeeeeeeseeeeeseeses e seeeeeeenen 4 9.2 Documentation Support..........cccoeeeiiieeiiiii e 15
6.3 Recommended Operating Conditions....................... 4 9.3 FFa A MDD BEHNEMESZ T IO T e 15
6.4 Thermal INformation...........cceoveeveeeeeeeeeeeeeeeeeeeeeeeeeee e 4 9.4 HIR—B UV =R it 15
6.5 Electrical Characteristics..........cccccoeecviieeiieiiieee e 5 9.5 Trademarks. .......cccouiuiiiiiiiiiei e 15
6.6 Typical Characteristics. .........cocoovivevereeeeeeee e, 6 9.6 HBESMEICETAEEF E e, 15
7 Detailed Description...................coo 7 0.7 FHFEEE oo 15
T4 OVEIVIBW.....oooiiiiiii e 7 10 Revision History.................ccoooooeoiicoiieceeeen 15
7.2 Functional Block Diagram..............cccccoveciiiieininnnnnne. 7 11 Mechanical, Packaging, and Orderable
7.3 Feature Description.............cccooiiiiiiiciicc 7 Information................cocoooiiicecceeeeeeeeeeee 15
7.4 Device Functional Modes..........cccovevveeeeeeeiieiiiiiiieienn, 8

2

BRHI T B 70— RS2 (DR B Ab) #21E

Product Folder Links: TPS62A04B TPS62A04AB

Copyright © 2024 Texas Instruments Incorporated

English Data Sheet: SLUSFS6


https://www.ti.com/product/jp/tps62a04b?qgpn=tps62a04b
https://www.ti.com/product/jp/tps62a04ab?qgpn=tps62a04ab
https://www.ti.com/jp/lit/pdf/JAJSVF8
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSVF8&partnum=TPS62A04B
https://www.ti.com/product/jp/tps62a04b?qgpn=tps62a04b
https://www.ti.com/product/jp/tps62a04ab?qgpn=tps62a04ab
https://www.ti.com/lit/pdf/SLUSFS6

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

TPS62A04B, TPS62A04AB
JAJSVF8 — OCTOBER 2024

4 Device Comparison Table

DEVICE NUMBER OUTPUT CURRENT OPERATION MODE
TPS62A04BDRLR 4A PSM/PWM
TPS62A04ABDRLR 4A FPWM
5 Pin Configuration and Functions
4 o N

oD [ ¢ 6 |_] rc
sw ] 2 5| ] rB
vin [ ] 3 " =Y

\_ J
Not to scale

5-1. 6-Pin DRL SOT563 Package (Top View)

& 5-1. Pin Functions

PIN
TYPE() DESCRIPTION
NAME NO.
Device enable logic input. Logic high enables the device, logic low disables the device and turns the
EN 4 | L ] :
device into shutdown. Do not leave the pin floating.
FB 5 | Feedback pin for the internal control loop. Connect this pin to an external feedback divider.
GND 1 G Ground pin
PG 6 o Power-good open-drain output pin. The pullup resistor cannot be connected to any voltage higher than
5.5V. If unused, leave the pin open or connect to GND.
Switch pin connected to the internal FET switches and inductor terminal. Connect the inductor of the
SW 2 (6] ) -
output filter to this pin.
VIN 3 | Power supply voltage pin
(1) 1= Input, O = Output, G = Ground
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6 Specifications

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

MIN MAX UNIT

VIN, EN, PG -0.3 6 \Y
Pin voltage® SW, DC -0.3 VN +0.3 v

SW, transient < 10ns -3.0 10 \Y

FB -0.3 3 \Y
T, Operating junction temperature —40 150 °C
Tstg Storage temperature -55 150 °C
(1)  Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply

functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
used outside the Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be fully
functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

(2) All voltage values are with respect to the network ground terminal.
6.2 ESD Ratings
VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC +2000
Js-001 (1
V(esD) Electrostatic discharge - \%
Charged-device model (CDM), per ANSI/ESDA/JEDEC +500
JS-002 @
(1) JEDEC document JEP155 states that 500V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250V CDM allows safe manufacturing with a standard ESD control process.
6.3 Recommended Operating Conditions
Over operating junction temperature range (unless otherwise noted)
MIN NOM MAX UNIT
VN Input supply voltage range 2.5 5.5 \
Vourt Output voltage range 0.6 VN \
L Effective inductance 0.22 uH
Cout Effective output capacitance Vout < 1.2V 120 uF
Cout Effective output capacitance 1.2V <=Vgyr < 1.8V 45 uF
Cout Effective output capacitance Vout => 1.8V 45 uF
lout Output current range TPS62A04 0 4 A
lpc Power-Good input current capability 0 1 mA
T, Operating junction temperature —40 125 °C
6.4 Thermal Information
TPS62A04xB TPS62A04xB
THERMAL METRIC(") DRL (SOT563) EVM UNIT
6 PINS 6 PINS
Resa Junction-to-ambient thermal resistance 137.5 74.5 °C/IW
RaJcitop) Junction-to-case (top) thermal resistance 60.2 - °C/IW
Rgys Junction-to-board thermal resistance 22.0 - °C/W
Wyt Junction-to-top characterization parameter 1.4 1.2 °C/W
Wi Junction-to-board characterization parameter 21.6 33.7 °C/W
(1)  For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application

note.
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6.5 Electrical Characteristics
T,=-40°C to +125°C, V|y = 2.5V to 5.5V. Typical values are at T; = 25°C and V|5 = 5V (unless otherwise noted)

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX‘ UNIT

SUPPLY
laviny VIN quiescent current Non-switching, Vgn = High, Veg = 610mV 26 MA
Ispviny VIN shutdown supply current T, =-40°C to 85°C, Vg\ = Low 0.01 4 MA
uUvLO
VuvLoR) VIN UVLO rising threshold V) rising 23 24 25 \%
VuvLoF) VIN UVLO falling threshold Vn falling 2.2 2.3 24 \Y
ENABLE
VENR) EN voltage rising threshold EN rising, enable switching 1.2 \%
VENF) EN voltage falling threshold EN falling, disable switching 0.4 \%
VEN(LKG) EN Input leakage current Ven =5V 100 nA
REFERENCE VOLTAGE
Veg FB voltage T,=0°C to 125°C, PWM mode 594 600 606 mV
Ves FB voltage PWM mode 591 600 609 mV
IFB(LKG) FB input leakage current Vgg = 0.6V 100 nA
SWITCHING FREQUENCY
fow(FCoM) ‘ Switching frequency, FPWM operation ‘ Vin = 5V, Vour = 1.8V ‘ 2200 ‘ kHz
STARTUP

‘ Internal fixed soft-start time ‘ From EN = High to Vgg = 0.56V ‘ 0.5 1 ‘ ms
POWER STAGE
Rpson(Hs) High-side MOSFET on-resistance VN =5V 15 mQ
Rpson(Ls) Low-side MOSFET on-resistance VN =5V 10 mQ
OVERCURRENT PROTECTION
Ihs(oc) High-side peak current limit 8.2 10 A
ILs(oc) Low-side valley current limit 9.1 A
POWER GOOD
VpGTH Power-Good threshold PG low, FB falling 93.5 %
VpaTH Power-Good threshold PG high, FB rising 96 %

PG delay falling 30 us

PG delay rising 10 us
(LK) Eﬁp;t:?ils_i?gsge current when open drain Vpg = BV 100 nA

PG pin output low-level voltage Ipg = TMA 400 mV
OUTPUT DISCHARGE

Output discharge current on SW pin VN = 3.0V, Voyr = 2.0V 150 mA
THERMAL SHUTDOWN
Ty(sp) Thermal shutdown threshold Temperature rising 170 °C
TyHys) Thermal shutdown hysteresis 20 °C
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6.6 Typical Characteristics

Quiescent Current [uA]
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EJ 6-1. Quiescent Current vs Input Voltage
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B4 6-2. Shutdown Current vs Junction Temperature
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B 6-3. Output Discharge Current vs Input Voltage
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7 Detailed Description
7.1 Overview

The TPS62A04xB is a high-efficiency, synchronous, step-down converter. The device operates with an adaptive
off time with a peak current control scheme. The device operates typically at 2.2MHz frequency pulse width
modulation (PWM) at moderate to heavy load currents. Based on the V|\/VoyT ratio, a simple circuit sets the
required off time for the low-side MOSFET. This action makes the switching frequency relatively constant
regardless of the variation of the input voltage, output voltage, and load current.

7.2 Functional Block Diagram

VIN

™
L
Vi
Device Control
and Logic
UVLO HS Limit
|— Peak Current Detect
EN I: Soft Start
HICCUP protection —
Thermal Shutdown
<
L
Modulator and
Power Control
-
{] sw
Power Save Mode Gate
and PWM Driver
Operation
V
vre [} i A 100% Mode —
. H4
VRer
LS Limit
Zero Current Detect
Active
Discharge
—
EN |4
'_
PG [J——] y
1
Torr timer :;
— ¢
— + | Veg
i T Vo %
| Ves
m
L
GND

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 the 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 or adding a feedforward capacitor.
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7.3.2 100% Duty Cycle Low Dropout Operation

The device offers low input-to-output voltage difference 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:

Vinminy = Vout * lout % Rpsony + RL (1)

where

* Rps(on) = High-side FET on-resistance
* R( = Inductor ohmic resistance (DCR)

7.3.3 Soft Start

After enabling the device, internal soft start-up circuitry ramps up the output voltage, which reaches the nominal
output voltage during start-up time, avoiding excessive inrush current and creating a smooth output voltage rise
slope. Soft start-up circuitry also prevents excessive voltage drops of primary cells and rechargeable batteries
with high internal impedance.

The TPS62A04B is able to start into a prebiased output capacitor. The converter starts with the applied bias
voltage and ramps the output voltage to the nominal value.

7.3.4 Switch Current Limit and Short-Circuit Protection (HICCUP)

The switch current limit prevents the device from high inductor current and from drawing excessive current from
the battery or input voltage rail. Excessive current can occur with a shorted or saturated inductor or an overload
or shorted output circuit condition. If the inductor current reaches the threshold Iy, the high-side MOSFET is
turned off and the low-side MOSFET is turned on to ramp down the inductor current with an adaptive off time.

When this switch current limit is triggered 32 times, the device reduces the current limit for further 32 cycles and
then stops switching to protect the output. The device then automatically starts a new start-up after a typical
delay time of 500us has passed. This action is named HICCUP short-circuit protection. The device repeats this
mode until the high load condition disappears. HICCUP protection is also enabled during the start-up.

7.3.5 Undervoltage Lockout

To avoid misoperation of the device at low input voltages, an undervoltage lockout (UVLO) is implemented,
which shuts down the device at voltages lower than Vo with a hysteresis of 130mV.

7.3.6 Thermal Shutdown

The device goes into thermal shutdown and stops switching when the junction temperature exceeds T jgp. When
the device temperature falls below the threshold by 20°C, the device returns to normal operation automatically.

7.4 Device Functional Modes

7.4.1 Enable and Disable

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 must not be left floating.

7.4.2 Power Good

The TPS62A04xB has a built-in power-good (PG) feature to indicate whether the output voltage has reached the
target and the device is ready. The PG signal can be used for start-up sequencing of multiple rails. The PG pin is
an open-drain output that requires a pullup resistor to any voltage up to the recommended input voltage level.
PG is low when the device is turned off due to EN, UVLO (undervoltage lockout), or thermal shutdown. VIN must
remain present for the PG pin to stay low.

If the power-good output is not used, Tl recommends to tie to GND or leave open.
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# 7-1. Power-Good indicator Functional Table

LOGIC SIGNALS
PG STATUS
\ EN PIN THERMAL SHUTDOWN Vo
Vo on target High impedance
NO Vo < target LOW
HIGH

V, > UVLO YES Low
YES X Low
UVLO <V,<1.8V X X LOW

V< 1.8V X X X Undefined

The PG indicator features a deglitch to avoid the signal indicating glitches or transient responses from the loop

sketch the behavior.
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8 Application and Implementation

E
Information in the following applications sections is not part of the Tl component specification, and Tl
does not warrant its accuracy or completeness. TI’s customers are responsible for determining
suitability of components for their purposes, as well as validating and testing 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

TPS62A04B,
TPS62A04AB
Vin Vour
2.5V to 5.5V 1.8V / 4A
O VIN * O
Ry
200k
1 ¢ —L_Cy( 3,4
T 224F EN T3 x 224F
Rz
100k
GND

Ed 8-1. TPS62A04xB Typical Application Circuit

8.2.1 Design Requirements
For this design example, use the parameters listed in & 8-1 as the input parameters

£ 8-1. Design Parameters

DESIGN PARAMETER EXAMPLE VALUE
Input voltage 2.5V to 5.5V
Output voltage 1.2v
Maximum output current 4.0A

7% 8-2 lists the components used for the example.

£ 8-2. List of Components

REFERENCE DESCRIPTION MANUFACTURER
22uF, ceramic capacitor, 10V, X7R, size
1 0805, GRM21BZ71A226KE15L Murata
22yF, ceramic capacitor, 10V, X7R, size
C2,(C3,C4) 0805, GRM21BZ71A226KE15L Murata
L1 0.22pH, power inductor, XGL4015-221MEC Coilcraft
R1, R2 Chip resistor, 1%, size 0603 Std.
Cer Optional, 120pF if needed Std.
(1) See the Third-Party Products Disclaimer.
10 BFHB T 57— N2 (ZE RSB EPE) #55 Copyright © 2024 Texas Instruments Incorporated
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8.2.2 Detailed Design Procedure
8.2.2.1 Setting the Output Voltage

The output voltage is set by an external resistor divider according to = 2. To keep the feedback (FB) net robust
from noise, set R2 equal to or lower than 100kQ to have at least 6pA of current in the voltage divider. Lower
values of FB resistors achieve better noise immunity, and lower light load efficiency, as explained in the Design
Considerations for a Resistive Feedback Divider in a DC/DC Converter analog design journal.

R1=R2X ( Vrg 067

14
VOUT—1)=R2><<M—1) (2)
8.2.2.2 Feedforward Capacitor

A feedforward capacitor Cgf in parallel with R4 improves the load transient performance and reduces the output
ripple voltage in PSM. The recommended value for Cgg is 120pF.

8.2.2.3 Output Filter Design

The inductor and output capacitor together provide a low-pass filter. To simplify this process, 3% 8-3 outlines
possible inductor and capacitor value combinations. Checked cells represent combinations that are proven for
stability by simulation and lab test. Check further combinations for each individual application.

£ 8-3. Matrix of Output Capacitor and Inductor Combinations

Vour V] L [uH] ) Cour (W1
3 x22 2 x 47 3 x47
06=Voyr<12 0.22 ++(3) T+
1.2<Vour<1.8 0.22 ++3) + +
1.8 <Vour 0.22 ++3) + +

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

8.2.2.4 Input and Output Capacitor Selection

The architecture of the TPS62A04xB 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
resistance up to high frequencies and to achieve narrow capacitance variation with temperature, Tl recommends
to use X7R or X5R dielectric.

The input capacitor is the low impedance energy source for the converter that helps with stable operation. A low-
ESR, multilayer ceramic capacitor provides best filtering. For most applications, a 10uF input capacitor is
sufficient; larger capacitance reduces input voltage ripple.

The recommended typical output capacitor value for 1.2V output typical application is 45uF of effective
capacitance. This capacitance can vary over a wide range, as outlined in & 8-3.

Copyright © 2024 Texas Instruments Incorporated BHEHZBTT 57— RN 2 (BB GPY) &85 11
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8.2.3 Application Curves

VN = 5.0V, Voyut = 1.2V, Tp = 25°C, BOM = 3 8-2 unless otherwise noted.

Output Current [A]

Eq 8-4. 1.8V Output Efficiency (TPS62A04B)

100 100 T
95 95 I
90 90 e TS
=TT —tT] \\
85 == 85 1\
= L~ \ = |~
< 80 - \ = 80
8 °4 8
£ 70 £ 70
L i}
65 65
60 60
ViN = 2.5V ViN = 2.5V
55 —— Vjn=3.3V 55 — V|N=3.3V
Vin = 5.0V Vin = 5.0V
50 50
im 10m 100m 1 im 10m 100m 1 6
Output Current [A] Output Current [A]
B3 8-2. 0.6V Output Efficiency (TPS62A04B) 8-3. 1.2V Output Efficiency (TPS62A04B)
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ViN = 5.0V ViN = 5.0V
50 40
1m 10m 100m 1 0 1 2 3 4 5 6

Output Current [A]

8-5. 1.8V Output Efficiency (TPS62A04AB)

ef \ J
VOUT
- }M - b }m
SW )
[e3 =
{ | ' i
(@B_20.0mvia @2 @ 200V ')lzoons Jl?h%105/§ . ‘h. 7 3.48V
points

Load Current = 4A
Eq 8-6. PWM Operation (TPS62A04B)

En{ W ‘ ,1' H’ H

(@_20.0mviey @

VO uT

SW

@ 200V 5)[2.00us 5.00GS/s - 5 3.48V
| Mmok points) J

Load Current = 100mA
8-7. PFM Operation (TPS62A04B)
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Trig'd

Trig'd

VOUT

PG

Pé _,4-"/ |
JT

N
I S~

=3

Load Step: 0.3A to 3.5A, 0.5A/us
L = TFM160808BLE-R24 (240nH, 1608), Coyt = 4 x10puF

Eq 8-10. Load Transient Response (TPS62A04B)

VOUT
I |
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3587
8-8. Start-Up With No Load (TPS62A04B) Eq 8-9. Shutdown With No Load (TPS62A04B)
7
Vour = 0.6V
Vout = 0.9V
6 Vout f 1.2V
= Y

S

~N
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N

N

) \‘\N
1 \
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Ambient Te mperature [°C]

RSJA =74.5°C/W TJmax =125°C

8-11. Safe Operating Area Based on EVM, V|\ =
5.0V, TPS62A04xBDRL

Vour = 0.6V

Vour = 0.9V
Vour = 1.2V

—— Vour = 1.8V
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\\

Output Current [A]
n

AN

1
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RGJA =74.5°C/W
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8-12. Safe Operating Area Based on EVM, V| = 3.3V, TPS62A04xBDRL

Tymax = 125°C
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8.3 Power Supply Recommendations

The device is designed to operate from an input voltage supply range from 2.5V to 5.5V. Make sure that the
input power supply has a sufficient current rating for the application.

8.4 Layout
8.4.1 Layout Guidelines

The printed-circuit-board (PCB) layout is an important step to maintain the high performance of the TPS62A04xA

device.

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

» Connect the low side of the input and output capacitors properly to the GND pin to avoid a ground potential
shift.

« Take special care to avoid noise being induced. The sense traces connected to FB is a signal trace. Keep
these traces away from SW nodes.

» Use common ground. GND layers can be used for shielding.

See [¥] 8-13 for the recommended PCB layout.
8.4.2 Layout Example

8-13. TPS62A04xB PCB Layout Recommendation
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9 Device and Documentation Support

9.1 Device Support

911 ¥—F - /NW—F 1 BEICETSEEER
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YO P —ERE—FEICRE SN DG A I BIRR =R =T A L E T T — B ADE A VEIC R 5 2R
—R =T L F T —EAD R ORI L BRI 5D TIEHVEE A,

9.2 Documentation Support

9.2.1 Related Documentation

Texas Instruments, Design Considerations for a Resistive Feedback Divider in a DC/DC Converter analog
design journal

9.3 R+ AV MOEIBEMEZITMSAHiE

R 2 A D EH IOV TORIENEZ T EDITIE ., www.tij.cojp DT /A AR 7 4 V2 % BV TLIE S, @] 27
Uo7 U TR D8, BRINIZT X TORFERICEAT XAV AN HHZ TIRADZENTEET, ZHEOFEMIC
DN, BETSNIZRF 2 A MG ENTWDUGETEEZ Z T2,

9.4 K-k -UY—2R

FEXP R AL AL ALY E2E™ R —h 74 —F AlE, TP =T BRIEF ORI LR BT A8 Mo 28
—IPLRGEN D EESAZEN TEXALGET T, BEFEORIEERR LD, ME OEME LIV T52L T, i c s
X eI CGAZ LN TEET,

Vo 7S3TNBar 7o 0E, FEREICIV BUROFE IS NDIHOTT, TNHIRTF TR A AV LAY D
BERHERR TALDTIIRL, T L TR R A AV ALY D RIRE KM LSO TIEHVER A, T TR AR
ALY DER G EZRLTIES,

9.5 Trademarks

THRYP R AL AV ALY E2E™ is a trademark of Texas Instruments.

T RCOPEEL, ENENOIAEICFBELET,

9.6 HESNEICEHT 3 EEEIE

ZD IC 1%, ESD (2L THEIE T A REMENRHVE T, T R AL AV LAV T, IC B BT ISl e B o2&

A BAHERL ST, ELOROROBLORBFIAC DRV A, 7 A AEHHET 5B TR BI T,
A\ ESD ICEAMHAIE, DT DR MREE T DT A AD TR/ £ CHIGI D0 E T, K72 IC DG, /$TA—FZHD T
BT BT TARSN TV SN OANS TR D BT, BB RAL T Ao TOET,
9.7 A&
THA R AR LAY R ZORFEEICIE, HEECIGED - ER L OERS SN TWET,

10 Revision History
BERE T RBOEFIIEGETEZR L TNET, ZOUGETEEITEGERICHEC TWOET,
DATE REVISION NOTES
October 2024 * Initial Release

11 Mechanical, Packaging, and Orderable Information

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

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
TPS62A04ABDRLR Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1UL
TPS62A04ABDRLR.A Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1UL
TPS62A04BDRLR Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1UK
TPS62A04BDRLR.A Active Production SOT-5X3 (DRL) | 6 4000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 1UK

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

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TPS62A04ABDRLR SOT-5X3| DRL 4000 180.0 8.4 2.0 1.8 0.75 4.0 8.0 Q3
TPS62A04BDRLR SOT-5X3| DRL 4000 180.0 8.4 2.0 18 | 075 | 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)
TPS62A04ABDRLR SOT-5X3 DRL 6 4000 210.0 185.0 35.0
TPS62A04BDRLR SOT-5X3 DRL 6 4000 210.0 185.0 35.0
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PACKAGE OUTLINE

SOT - 0.6 mm max height
PLASTIC SMALL OUTLINE

DRLOOOGA

PIN 1

ID AREA
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2X 0° -10"L

0.05
0.00

TYP —=|

- — £

: | -3
0.1 |C|A|B
¢ 0.05 |C

4223266/F 11/2024

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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NON SOLDER MASK
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(PREFERRED)

SOLDERMASK DETAILS

4223266/F 11/2024

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

6X(067) [ gy
P 1 ¢

6X (0.3) ‘

|
* |

)
T 4‘+S\(KLMM
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I
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—

SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE:30X

4223266/F 11/2024

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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