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5 Pin Configuration and Functions

DDC Package
6-Pin SOT
Top View

N[ ] i1 6| [ JvesT
sw[ ] |2 s ] ]en
vin[ ] |3 all T Jvrs

Pin Functions

PIN
I/0 DESCRIPTION
NAME NO.
GND 1 . Ground pin Source terminal of low-side power NFET as well as the ground terminal for
controller circuit. Connect sensitive VFB to this GND at a single point.
SW 2 (0] Switch node connection between high-side NFET and low-side NFET.
VIN 3 | Input voltage supply pin. The drain terminal of high-side power NFET.
VFB 4 | Converter feedback input. Connect to output voltage with feedback resistor divider.
EN 5 | Enable input control. Active high and must be pulled up to enable the device.
Supply input for the high-side NFET gate drive circuit. Connect 0.1 uF capacitor between
VBST 6 (0] )
VBST and SW pins.

Copyright © 2018, Texas Instruments Incorporated 3
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6 Specifications
6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®
MIN MAX UNIT

VIN -0.3 19 \Y

VBST -0.3 24.5 \Y

VBST (10 ns transient) -0.3 26.5 \%

VBST (vs SW) -0.3 5.5 \Y
Input voltage

VFB -0.3 5.5 \%

SW -2 19 \Y

SW (10 ns transient) -3.5 21 \%

EN 0.3 Viy +0.3 Y,
Operating junction temperature, T, -40 150 °C
Storage temperature, Tgyg -55 150 °C

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

6.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001 () +2000
V(Esp) Electrostatic discharge Charg(ze)d—device model (CDM), per JEDEC specification JESD22- +500 \Y
C101 -

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

MIN NOM MAX UNIT
VN Supply input voltage range 45 17 \Y
EN EN Input voltage range -0.1 VN \%
T, Operating junction temperature -40 125 °C
6.4 Thermal Information
TPS563240
THERMAL METRIC® DDC (SOT) UNIT
6 PINS

Rosa Junction-to-ambient thermal resistance 117.1 °C/W
RoJc(top) Junction-to-case (top) thermal resistance 57.3 °C/W
Ross Junction-to-board thermal resistance 31.2 °CIW
LAL Junction-to-top characterization parameter 11.2 °C/W
NAL: Junction-to-board characterization parameter 31.3 °C/W

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

4 Copyright © 2018, Texas Instruments Incorporated
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6.5 Electrical Characteristics
T, =-40°C to 125°C, V|y = 12 V (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN TYP MAX | UNIT
SUPPLY CURRENT
i Souppegst'gl?”—e:f”'sw'mh'“g Vi current, EN = 5V, Veg = 0.7 V, Ty = 25°C 235 300| pA
IvingsDN) Shutdown supply current V\y current, EN =0V, T; = 25°C 2.5 10 HA
LOGIC THRESHOLD
VENH Enable threshold Rising 1.27 1.34 \%
VENL Enable threshold Falling 1.08 1.15 \%
Ren EN pin resistance to GND Ven=1V 800 1000 1200 kQ
Veg VOLTAGE AND DISCHARGE RESISTANCE

Continuous mode operation, T; = 25°C 594 600 606 mV
Veg FB voltage - -

Continuous mode operation 588 600 612 mV
= FB input current Veg = 0.7V 0 +50 nA
MOSFET
Rps(on)h High-side switch resistance | T; = 25°C 70 mQ
Rpson)l Low-side switch resistance | T; = 25°C 30 mQ
CURRENT LIMIT
loc_I_source IC_:?JV::.:::elm'.:]ET source 3.1 3.9 4.7 A
lool_|_sink :I_%vl\t/ side FET sink Current 0 A
THERMAL SHUTDOWN

Thermal shutdown Shutdown temperature 160
Tson threshold @ Hysteresis 25 c
ON-TIME TIMER CONTROL
tonMIN) Minimum on time® Vin=12V, load =3 A 50 ns
torFMIN) Minimum off time 250 ns
SOFT START
tss ’ Soft-start time ‘ Internal soft-start time 1.7 ‘ ms
FREQUENCY
Few ’ Switching frequency ‘ 1400 ‘ kHz
OUTPUT UNDERVOLTAGE PROTECTION
Vyvp Output UVP threshold Hiccup detect (H > L) 65%
tuvPDLY UVP propagation delay 0.36 ms
fic g;grgrgsett:atlr?n Hiccup Time o5 ms
UVvLO

Wake up VIN voltage 4.2 4.4
UvLO UVLO threshold Shutdown VIN voltage 3.6 3.8 \%

Hysteresis VIN voltage 0.4

(1) Not production tested.
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6.6 Typical Characteristics

V\n = 12 V (unless otherwise noted)
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Typical Characteristics (T X)

V\n = 12 V (unless otherwise noted)
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Typical Characteristics (T X)

V\n = 12 V (unless otherwise noted)
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7 Detailed Description

7.1 Overview

The TPS563240 is a 3-A synchronous step-down converter. The proprietary D-CAP3 mode control supports low
ESR output capacitors such as specialty polymer capacitors and multi-layer ceramic capacitors without complex
external compensation circuits. The fast transient response of D-CAP3 mode control can reduce the output
capacitance required to meet a specific level of performance.

7.2 Functional Block Diagram

-] Lt :
N |:5—| > |_3 VIN
Vuve + Hiccup . VREGS5
Livp Control Logic Regulator
UVvLO
- \ 4
FB[4] LN B
Voltage + PWM
Reference + ——> »
SS +
: s 4:1
[ ton]— -
|_2 SW

Y

Ripple Injection
’——> One-Shot
- VREG5
On-tlme TsD
Reduction

ocL < LS i
threshold o> 1:| GND

— +

ot

7.3 Feature Description

7.3.1 Adaptive On-Time Control and PWM Operation

The main control loop of the TPS563240 is adaptive on-time pulse width modulation (PWM) controller that
supports a proprietary D-CAP3 mode control. The D-CAP3 mode control combines adaptive on-time control with
an internal compensation circuit for pseudo-fixed frequency and low external component count configuration with
both low-ESR and ceramic output capacitors. It is stable even with virtually no ripple at the output.

At the beginning of each cycle, the high-side MOSFET is turned on. This MOSFET is turned off after internal one
shot timer expires. This one shot duration is set proportional to the converter input voltage, VIN, and inversely
proportional to the output voltage, Vo, to maintain a pseudo-fixed frequency over the input voltage range, hence
it is called adaptive on-time control. The one-shot timer is reset and the high-side MOSFET is turned on again
when the feedback voltage falls below the reference voltage. An internal ramp is added to reference voltage to
simulate output ripple, eliminating the need for ESR induced output ripple from D-CAP3 mode control.

RN © 2018, Texas Instruments Incorporated 9
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Feature Description (3T )
7.3.2 Pulse Skip Control

The TPS563240 is designed with advanced Eco-mode to maintain high light load efficiency. As the output current
decreases from heavy load condition, the inductor current is also reduced and eventually comes to point that its
rippled valley touches zero level, which is the boundary between continuous conduction and discontinuous
conduction modes. The rectifying MOSFET is turned off when the zero inductor current is detected. As the load
current further decreases the converter runs into discontinuous conduction mode. The on-time is kept almost the
same as it was in the continuous conduction mode so that it takes longer time to discharge the output capacitor
with smaller load current to the level of the reference voltage. This makes the switching frequency lower,
proportional to the load current, and keeps the light load efficiency high. The transition point to the light load
operation loyr( ) current can be calculated in 223 1.

1 y (Mn = Vour) x Vour
2 x L x gy ViN 1)

loutyy =

7.3.3 Out-of-Audio™ (OOA) Operation

As the load current continues to decrease, the switching frequency can decrease into the acoustic audible
frequency range. To prevent this from happening, Out-of-Audio™ (OOA) operation under light-load condition is
implemented. The OOA control circuit monitors the states of both the high-side and low-side FETs. When both
high-side and low-side FETs are off for a period longer than 30 ps, the on time generated by one shot timer is
decreased by a little step, thus the off time of both FETs will be reduced to a length lower than 30us. If the load
current decreases further, and cause the off time of both FETs longer than 30us again, the above described on
time reduction process will repeat. By this means, the switching frequency is maintained higher than ~33kHz as
load decrease. When the on time reduces to ~30% of that in CCM operation, the on time will keep at this
minimum length. If load current decreases further, the switching frequency can't be maintained at ~33kHz
anymore, instead, it will decrease linearly towards zero.

When the load current increases from zero, the on time is kept at minimum length, which is~30% of that in CCM
operation, and the switching frequency increases linearly as load increases. When the off time of both FETs
decreases to a length lower than 20us, the on time generated by one shot timer will increase by a step, thus the
off time of both FETs will be increased above 20us. If the load current increases further, and cause the off time
of both FETs shorter than 20us again, the above described on time increase process will repeat. By this means,
the switching frequency is maintained lower than ~50kHz as load increases. When the on time increases to the
length of that in CCM operation, the on time can't be increased anymore. If load current continue increases, the
switching frequency will increase linearly towards 1.4MHz nominal frequency. Below figure shows the frequency
VS load curve at 12Vin/5Vout condition with 1.5uH inductor used.

12Vin, 5Vout, 1.5uH inductor
60 /
55 /
45 /
35 /
— /
30

40

—_—
—_—

Fsw (kHz)

25

= Full load to no load
—— No load to full load

———

20

0 5 10 15 20 25 30
Load (mA)

18. Frequency VS load current at 12Vin/5Vout condition with 1.5uH inductor used
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Feature Description (3T )
7.3.4 Soft Start and Pre-Biased Soft Start

The TPS563240 has an internal 1.7-ms soft-start. When the EN pin becomes high, the internal soft-start function
begins ramping up the reference voltage to the PWM comparator.

If the output capacitor is pre-biased at startup, the devices initiate switching and start ramping up only after the
internal reference voltage becomes greater than the feedback voltage Vgg. This scheme ensures that the
converters ramp up smoothly into regulation point.

7.3.5 Current Protection

There are two kinds of current protection in TPS563240: High-side FET source current limit and low-side FET
source current limit.

The output over-current limit (OCL) is implemented using a cycle-by-cycle valley detect control circuit. The switch
current is monitored during the OFF state by measuring the low-side FET drain to source voltage. This voltage is
proportional to the switch current. To improve accuracy, the voltage sensing is temperature compensated.

During the on time of the low-side FET switch, the inductor current flow through low-side FET and decreases
linearly. The average value of the inductor current is the load current Igyt. If the monitored current is above the
low-side FET source current limit level, the converter maintains low-side FET on and delays the creation of a
new set pulse, even the voltage feedback loop requires one, until the current cross the low-side FET source
current limit level. In subsequent switching cycles, the on-time is set to a fixed value and the current is monitored
in the same manner.

There are some important considerations for this type of over-current protection. The load current is higher than
the over-current threshold by one half of the peak-to-peak inductor ripple current. Also, when the current is being
limited, the output voltage tends to fall as the demanded load current may be higher than the current available
from the converter. This may cause the output voltage to fall. When the VFB voltage falls below the UVP
threshold voltage, the UVP comparator detects it. And then, the device will shut down after the UVP delay time
(typically 0.36 ms) and re-start after the hiccup time (typically 25 ms).

When the over current condition is removed, the output voltage returns to the regulated value.

During the on time of the high-side FET switch, the inductor current flow through high-side FET and increases at
a linear rate determined by V,\, Vour, the on-time and the output inductor value. The switch current is compared
with high-side FET source current limit after a short blanking time. If the cross-limit event detected before the one
shot timer expires, the high-side FET will be turn off immediately, and will not be allowed on in the following 1uS
period.

7.3.6 Undervoltage Lockout (UVLO) Protection

UVLO protection monitors the internal regulator voltage. When the voltage is lower than UVLO threshold voltage,
the device is shut off. This protection is non-latching.

7.3.7 Thermal Shutdown

The device monitors the temperature of itself. If the temperature exceeds the threshold value (typically 160°C),
the device is shut off. This is a non-latch protection.

7.4 Device Functional Modes

7.4.1 Normal Operation

When the input voltage is above the UVLO threshold and the EN voltage is above the enable threshold, the
TPS563240 can operate in normal switching modes. Normal continuous conduction mode (CCM) occurs when
the minimum switch current is above 0 A. In CCM, the TPS563240 operates at a quasi-fixed frequency of
1.4MHz.

MR © 2018, Texas Instruments Incorporated 11
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Device Functional Modes (T R)

7.4.2 Eco-mode Operation

When the TPS563240 is in the normal CCM operating mode and the switch current falls to 0 A, the TPS563240
begins operating in pulse skipping Eco-mode. Each switching cycle is followed by a period of energy saving
sleep time. The sleep time ends when the VFB voltage falls below reference voltage. As the output current
decreases, the sleep time between switching pulses increases.

7.4.3 Standby Operation

When the TPS563240 is operating in either normal CCM or Eco-mode, it may be placed in standby by asserting
the EN pin low.

12 MY © 2018, Texas Instruments Incorporated
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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 device is a typical step-down DC-DC converter. It's typically used to convert a higher dc voltage to a lower
dc voltage with a maximum available output current of 3 A. The following design procedure can be used to select
component values for the TPS563240. Alternately, the WEBENCH® software may be used to generate a
complete design. The WEBENCH software uses an iterative design procedure and accesses a comprehensive
database of components when generating a design. This section presents a simplified discussion of the design
process.

8.2 Typical Application

The application schematic in B 19 was developed to meet the previous requirements. This circuit is available as
the evaluation module (EVM). The sections provide the design procedure.

19 shows the TPS563240 6.5-V to 17-V input, 3.3-V output converter schematics.

1
| A
C7 0.1 pF

1 6
| — ) VBST
VOUT = 3.3V/3A L1 2 5 R3 10kQ
{ vout N sw EN AN EN
1.5 H
co c8 3 4
_|22pF | NC — VIN VFB » AYA%AY VOouT
T T R1 45.3kQ
R2 [
10kQ I
/\ ca

= W

WF Not Installed A

1
A

19. 3.3-V/3-A Reference Design

A P s
JE
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Typical Application (#ETR)

8.2.1 Design Requirements

# 1 shows the design parameters for this application.

% 1. Design Parameters

PARAMETER EXAMPLE VALUE
Input voltage range 6.5t0 17V
Output voltage 3.3V
Transient response, 1.5-A load step AVout = 5%
Input ripple voltage 400 mV
Output ripple voltage 100 mVv
Output current rating 3A
Operating frequency 1.4 MHz

8.2.2 Detailed Design Procedure

8.2.2.1 Output Voltage Resistors Selection

The output voltage is set with a resistor divider from the output node to the VFB pin. TI recommends to use 1%
tolerance or better divider resistors. Start by using 23 2 to calculate V.

To improve efficiency at very light loads consider using larger value resistors, too high of resistance will be more
susceptible to noise and voltage errors from the VFB input current will be more noticeable.
R1
Vour =0.6 x(1+ —
ouT ( R2 ) (2)

8.2.2.2 Output Filter Selection

The LC filter used as the output filter has double pole at:
1

f, =
21\Lout * Cout 3)

At low frequencies, the overall loop gain is set by the output set-point resistor divider network and the internal
gain of the device. The low frequency phase is 180°. At the output filter pole frequency, the gain rolls off at a —40
dB per decade rate and the phase drops rapidly. D-CAP3 introduces a high frequency zero that reduces the gain
roll off to —20 dB per decade and increases the phase to 90° one decade above the zero frequency. The inductor
and capacitor for the output filter must be selected so that the double pole of 23 3 is located below the high
frequency zero but close enough that the phase boost provided by the high frequency zero provides adequate
phase margin for a stable circuit. To meet this requirement use the values recommended in 3 2.

%z 2. Recommended Component Values

VO?_‘#XZ%T(V) R1 (kQ) R2 (kQ) e = 23; | CB+Co (R

1 6.65 10.0 033 056 1| 101044
1.05 75 10.0 033 056 1| 101044
1.2 10 10.0 047 068 15| 10t044
15 15 10.0 047 082 15| 10t044
18 20 10.0 0.56 1 22| 101044
25 316 10.0 0.68 1 22| 101044
3.3 45.3 10.0 0.82 15 33| 101044

5 73.2 10.0 1 15 33| 101044
6.5 97.6 10.0 1 15 33| 101044

14 MY © 2018, Texas Instruments Incorporated
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The inductor peak-to-peak ripple current, peak current and RMS current are calculated using 23 4, 2% 5, and
23 6. The inductor saturation current rating must be greater than the calculated peak current and the RMS or
heating current rating must be greater than the calculated RMS current.

Vour . Vinwax) ~ Vour

lp_p =

VinmAx) Lo x fsw )
Il
[ =l + 2
PEAK = lo 2 5)
1 2
| = Jlo? + —Il,_
LO(RMS) o *5P-p (6)

For this design example, the calculated peak current is 3.63 A and the calculated RMS current is 3.02 A. The
inductor used is a WE 744311150 with a rated current of 11 A.

The capacitor value and ESR determines the amount of output voltage ripple. The TPS563240 is intended for
use with ceramic or other low ESR capacitors. Recommended values range from 10 uF to 44 puF. Use 23 7 to
determine the required RMS current rating for the output capacitor.

Vout * (Vin = Vour)
VI2 x Vi x Lo x fow )

For this design one Murata GRM31CR61A226KE19 22-uF output capacitor is used. The typical ESR is 2 mQ.
The calculated RMS current is 0.365 A and output capacitor is rated for 4 A.

lcorms) =

8.2.2.3 Input Capacitor Selection

The TPS563240 requires an input decoupling capacitor and a bulk capacitor is needed depending on the
application. Tl recommends a ceramic capacitor over 10 pF for the decoupling capacitor. An additional 0.1-pF
capacitor (C3) from pin 3 to ground is optional to provide additional high frequency filtering. The capacitor voltage
rating needs to be greater than the maximum input voltage.

8.2.2.4 Bootstrap Capacitor Selection

A 0.1-pF ceramic capacitor must be connected between the VBST to SW pin for proper operation. TI
recommends to use a ceramic capacitor.

8.2.2.5 Dropout

With a constant 1.4-MHz switching frequency, there is a minimum input voltage limit for a given output voltage to
be regulated. This is due to the minimum off time limit. If the input voltage less than the minimum input voltage
limit, the output voltage drops accordingly, which is called dropout condition. 8 and 9 show the typical
dropout curve for 3.3 V and 5 V output voltage with 3 A and 1.5 A load respectively. 23 8 can be used to
estimate this minimum input voltage limit.

V,
% + (Ryst + Ry) X Ig X (toff miny = tar — taz) + (Va + Ry X Ip) X (taq1 + taz)

Vinemivy = + (Rysn + R X I

1
For Loff (min)

where
*  Vgyur = target output voltage
*  Fgw = maximum switching frequency including tolerance
*  toregminy = Minimum off time including tolerance
e Ry = low side FET on resistance
* Rysy = high side FET on resistance
e R, = inductor DC resistance
* lo = maximum load current
ety = dead time between high side FET off and low side FET on, 15nS typical
ety = dead time between low side FET off and high side FET on, 10nS typical
e V4 = forward voltage of low side FET body diode (8)
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8.2.3 Application Curves

Ta = 25°C, V)y =12 V (unless otherwise noted)
3.31 3.33
3.305 k¢ 3.32
[— .
33f o~
3.31
3.295 . —
> 2 33 ——
o 329 >
[=) [=)]
£ 3285 8 329
o o
Z 328 7 328
2 g
g 3.275 g 3.07
3.27
- 3.26
3.265 | = Vin=6.5V —— OA Load
326l Vin =12V ] 3.25| — 1.5A Load
’ Vin =17V 3A Load
3.255 3.24
0 0.5 1 1.5 2 25 3 65 75 85 95 105 115 125 135 145 155 16.517
Output Current (A) Input Voltage (V)
20. Load Regulation 21. Line Regulation
100% Tek Stop
0, —
90% J—— e g
80% o o =1
(] ////’/ 5’_—
70% iy
/ ;/ [ " i L
> 60% A
o VA
L 50% vZ
£
w - 40% /
0%  Vin—6sv /\\,/\M\/\\H/\*/\\\‘/\\N
0 — Vin=9V
20% Vin =12V
10% — Vin =15V hvin
— Vin =17V
0 Bl
0.001 0.005 002 00501 02 05 1 2 3
Output Current (A)
(@_200mv & @ 500V % @ 1.00A Q) [400ns Jﬁbs’\;lmpso/i;lsJﬁ 7 g.oovJ
lour=3 A
22. Efficiency
23. Input Voltage Ripple
Tek Stop. Tek Stop.
« ¢

( 2

@ 500V &% @ 1.00A Q) [400;15

2.50GS/s @ 7 900V ( 2
10M points

2.50G5/5 @ 7 900V
10M points

@ 500V &% @ 1.00A Q) [10.0;15

lout=0A

24. Output Voltage Ripple

IOUT =5mA

25. Output Voltage Ripple

16
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Tek Prevu Tek Stop
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Slew rate is 1.6A/us

30. Transient Response, 0to 3 A

@i &)
( 2 @ 500V &% @ 1.00A Q) [10.0;15 J[%bﬁ%ﬁ)’i?«ts} @ - 9.00 V] ( 2 @ 500V &% @ 1.00A Q) [1.00;15 J[%bﬁ%ﬁ)’i?«ts} @ - 9.00 V]
lout = 10 mA lout = 0.25A
26. Output Voltage Ripple 27. Output Voltage Ripple
Tek Stop Tek Stop
|
Bsw
Eyvout I
o
) v&mﬁﬂwbﬂavfw&w ”’WM%V"WW“MW;”
= E1LoAD
( 2 @ 500V &% @ 1.00A Q) [400ns J[%bﬁ%ﬁ)’i?«ts} @ 5 410 V] ( 2 @ 1.00A %) [100;15 J[%bﬁ%ﬁ)’i?«ts} @ - 148 A]
louT=3A Slew rate is 1.6A/us
28. Output Voltage Ripple 29. Transient Response, 0.6 to 2.4A
Tek Stop Tek Stop
) /
}/ *
¥ /
¥
{ ®
4 e = S e
EWILOAD [Zvout o
( 2 @ 1.00A %) [100;15 J[%bﬁ%ﬁ)’i?«ts} @ - 148 A] (@ 500V & @ @ 500V & J[xoo;xs J[}bﬁﬁ)’i?«ts} @ s 6.60 V]

lout=0A

31. Start Up Relative to V|y
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Tek Stop. Tek Stop.
®vin ®vin \
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"
[Z3vout] e [Z3vout
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lour =3 A lout=0A
32. Start-Up Relative to EN 33. Shutdown Relative to Vg
Tek Prevu
B{vin
o
BN
[z vout \f-m T |
(@ 500V & @ @ 500V & J[wous Jﬁbs’\;lmpso/i;lsJﬁ s 6.60V]
lour =3 A
34. Shutdown Relative to EN

9 Power Supply Recommendations

TPS563240 is designed to operate from input supply voltage in the range of 4.5 V to 17 V. Buck converters
require the input voltage to be higher than the output voltage for proper operation.
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10 Layout

10.1 Layout Guidelines

1. VIN and GND traces should be as wide as possible to reduce trace impedance. The wide areas are also of
advantage from the view point of heat dissipation.

2. The input capacitor and output capacitor should be placed as close to the device as possible to minimize
trace impedance.

Provide sufficient vias for the input capacitor and output capacitor.

Keep the SW trace as physically short and wide as practical to minimize radiated emissions.
Do not suggest routing SW copper under the device.

A separate VOUT path should be connected to the upper feedback resistor.

Make a Kelvin connection to the GND pin for the feedback path.

Voltage feedback loop should be placed away from the high-voltage switching trace, and preferably has
ground shield.

9. The trace of the VFB node should be as small as possible to avoid noise coupling.

10. The GND trace between the output capacitor and the GND pin should be as wide as possible to minimize its
trace impedance.

© N kW

10.2 Layout Example

l .
Trace on the
VOUT I I O GND bottom layer
Ce— Additional / O
OUTPUT Vias to the
CAPACITOR GNDiplane ® soost
/ CAPACITOR
O O / I
o O GND BST
= oo 3 % EERUCK
CONTROL
—{ Y Y Y e O] T f—
ouTPUT
INDUCTOR
vIN [ ] [

GND trace under IC
On top layer
INPUT BYPASS

—|l—o
CAPACITOR ‘ GND

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

Design Support Tl's Design Support Quickly find helpful E2E forums along with design support tools and
contact information for technical support.
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D-CAP3, &7, E2E are trademarks of Texas Instruments.
WEBENCH is a registered trademark of Texas Instruments.
Out-of-Audio is a trademark of #IMPLIED.

All other trademarks are the property of their respective owners.
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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 ©)
@ ©)

TPS563240DDCR Active Production SOT-23- 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 3240
THIN (DDC) | 6

TPS563240DDCR.A Active Production SOT-23- 3000 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 3240
THIN (DDC) | 6

TPS563240DDCT Active Production SOT-23- 250 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 3240
THIN (DDC) | 6

TPS563240DDCT.A Active Production SOT-23- 250 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 3240
THIN (DDC) | 6

@ 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 TI'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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PACKAGE OUTLINE

DDCOOO6A SOT-23 - 1.1 max height
SMALL OUTLINE TRANSISTOR
07
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1 3 :
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)
r L 0 4
3 4x031§ii“> ¥Lf’fj
L*6X8§ AJ TG

0.12 GAGE PLANE

0’-8" TYP s ]
020 1yp

4214841/E 08/2024

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. 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

METAL UNDER SOLDER MASK
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, ~

EXPOSED METAL oo
J l‘f 0.07 MAX J L 0.07 MIN

ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDERMASK DETAILS

4214841/E 08/2024

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

4214841/E 08/2024

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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