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1 Description

The TPS53124 is a dual, adaptive on-time D-CAP™ mode synchronous buck controller. TPS53124
enables system designers to cost effectively complete the suite of DTV POL regulator and Digital STB
regulator with a low external component count. The main control loop for the TPS53124 uses the D-CAP
mode that is optimized for low ESR output capacitors such as POSCAP, SP-CAP, or High Polymer
Chemistry and provides fast transient response with no external compensation. TPS53124 provides
conversion voltages (Drain voltage for the synchronous high-side MOSFET) from 4.5 V to 24 V and output
voltages from 0.76 V to 5.5 V.

HPA332 (TPS53124EVM) evaluation module is a high efficiency, dual synchronous buck converter
providing 1.05V at4 Aand 1.8 V at 4 A from 5V to 22 V input. This user's guide describes the HPA332
performance.

D-CAP is a trademark of Texas Instruments.
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2 Electrical Performance
Table 1. Electrical Performance
SPECIFICATIONS TEST CONDITIONS MIN  TYP MAX| UNIT
Input voltage range (VIN) 5 12 22 Y
Output voltage 1.05 Y
Operating frequency VIN=12 V,loutl =1 A 280 kHz
CH1 Output currento 4 A
Over current limit VIN =12V 5 A
Output ripple voltage VIN=12 V, loutl =4 A 29 mVp-p
Output voltage 1.8 Y
Operating frequency VIN=12 V,lout2=1A 360 kHz
CH2 Output currento 4 A
Over current limit VIN =12V 5 A
Output ripple voltage VIN=12 V, lout2 =4 A 33 mVp-p
2 High Performance Synchronous Buck EVM Using the TPS53124 SLUU333-July 2008
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Figure 1. TPS53124 EVM Schematic Diagram
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4 Test Setup and Results
4.1 Test Setup
Connect test equipment and HPA332 EVM board as shown in Figure 2.
Oscilloscope +
CH1 DMM!1
Nt | ra e + r : :
® Vo1 | Electronic +
DMM3
VO1_GND Load1
TP4 &— )— -
4 12V/6A
W&
VI TP3
TPS53124EVM-001 TP9 Gm Power supply
TP6e—————
VO2_GND Electronic
® VO2 X Load2
CN2 TP7*\ L)
CcHz ‘DMM2
Oscilloscope +
FAN
Figure 2. Equipment Setup for HPA332 EVM Board
4.2 Test Procedure
1. Make sure the switches SW1 (EN1), SW2 (EN2) are in OFF position.
2. Apply appropriate VIN voltage to VIN and VIN_GND terminals
3. Turn on SW1 (EN1), CH1-output will start up.
4. Turn on SW2 (EN2), CH2-output will start up.
4 High Performance Synchronous Buck EVM Using the TPS53124 SLUU333-July 2008
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Configuration

4.3 Start Up Performance

ENA1 (5 V/div)

VO1 (0.5 VV

l-\.r\. wnrhbirrnsareiersarre

Figure 3. 1.05V Startup Waveforms

4.4 Transient Response

EN2 (5 V/div)
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-
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VO2 (0.5 V/div) f’f

o
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Figure 4. 1.8V Startup Waveform

"

VO1 (100 mV/div)

lout1 (2A/div) |

VO2 (100 mV/div),

Figure 5. 1.05V Load Transient Response

5 Configuration

Figure 6. 1.8V Load Transient Response

This EVM can be set at desired configurations. Refer to the following specific setting configuration

sections.

5.1 Bootstrap Diode Selection

Bootstrap diodes are not populated on this EVM since TPS53124 has them built-in . External Schottky

diodes can be added to improve efficiency.
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6 EVM Assembly Drawing and PCB Layout
TP5 CN
TP8
L1
SW1 =% + +
R13 1
QT <2 o P o -
1Q2 [m] 6 (@] o O -
— C5
=3[
LA == S c4 TP4
D R3 [ C15] T
~ =1 1P9 TP3
P2 U1 =[] J3 []
D 256 o= TP6
R1 6
NG TP10 c3
m ~ ~
0o
SW2 C2
as eflef=1] = [ © ~
o lo 8} &) -
R1a 1Q3
c11 + +
L2 CN TP7
TP11
Figure 7. Top Assembly
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+
C1
Figure 8. Bottom Assembly
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®
Figure 9. Top Layer
Figure 10. Inner Layer 1
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Figure 11. Inner Layer 2

Figure 12. Bottom Layer
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7 List of Materials
Table 2. List of Materials

Ref Dsg QTY Description Size MFR Part Number

C1 0 Capacitor, Aluminum 0.26 x 0.26 inch | Any Any
. NIPPON

C8, C13 2 Capacitor, NPCAP, 330 uF, 4.0-V 15-mQ , 20% 6.6 x 7.2 mm CHEMICON APXE4ROARA331M
C15 1 Capacitor, Ceramic, 4.7 uF, 10V, BJ, 20% 0805 TDK C2012JB1A475MN
Cl6 1 Capacitor, Ceramic, 1 pF, 16V, BJ, 20% 0805 TDK C2012JB1C105M75MN
C2,C3,C4,C5 4 Capacitor, Ceramic, 10 pF, 25V, BJ , 20% 1210 Taiyo Yuden TMK325BJ106MN
C6, Cl11 2 Capacitor, Ceramic, 0.1 pF, 50V, BJ, 20% 0603 Std Std
C7,Cl14 0 not mount 6,6 x 7,2 mm Any Any
C9, C10,
C17.C18 0 not mount 1206 Any Any
C12 ,C19-C21 0 not mount 0603 Any Any
CN1, CN2 Adaptor, 3,5-mm probe clip ( or 131-5031-00) 0.2 Tektronix 131-4244-001
D1, D2 0 Diode, Schottky, 1-A, 30-V SMA Any Any
J1, 32,33 3 | Terminal Block, 2-pin, 15-A, 5,1mm 0.40 x 0.35 inch Eg‘:}fgg MKDSN1.5/2-5.08
L1, L2 2 Inductor, 3.3 pH, 6.0 A, 29.7 mQ 6,5 x 7,2mm TDK SPM6530T-3R3M
Q1, Q3 2 MOSFET, N-ch, 30-V, 6.5-A, 38-mQ SO8 ROHM RSS065N032
Q2, Q4 2 | MOSFET, N-ch, 30-V, 10-A, 17.5-mQ So8 ROHM RSS100N03
R1 1 Resistor, Chip, 1.8 kQ , 1/16W, 1% 0603 Std Std
R3 1 Resistor, Chip, 3.3 kQ , 1/16W, 1% 0603 Std Std
R4, R6 2 Resistor, Chip, 10 kQ , 1/16W, 1% 0603 Std Std
R5 1 Resistor, Chip, 12 kQ , 1/16W, 1% 0603 Std Std
R8, R11 2 Resistor, Chip, 5.6 kQ , 1/16W, 1% 0603 Std Std
R9, R14 2 Resistor, Chip, 0 Q , 1/16W, 1% 0603 Std Std
R12, R13 2 Resistor, Chip, 10 Q , 1/16W, 1% 0603 Std Std
R15 1 Resistor, Chip, 430 Q , 1/16W, 1% 0603 Std Std
R2, R7, R10 0 not mount 0603 Any Any
SW1, SW2 2 Switch, ON-ON Mini Toggle 0.28 x 0.18 inch | Nikkai G12AP
TP1, TP2, TPS, 4 Test Point, White, Thru Hole 0'125 *0.125 Keystone 5012
TP11 inch
TP10 1 Test Point, Orange, Thru Hole %Clﬁs x0.125 Keystone 5013
TP3, TP4, TP6 3 Test Point, Black, Thru Hole %gﬁ5 x0.125 Keystone 5011
TP7, TP8 2 Test Point, Yellow, Thru Hole Ionclﬁs x0.125 Keystone 5014
TP9 1 Test Point, Red, Thru Hole %gﬁ5 *0.125 Keystone 5010
U1l 1 IC, Dual Synchronous Step-Down Controller for QFN24 TI TPS53124RGE

Low Voltage Power Rails

8 Reference

1. TPS53124 Data sheet, Dual Synchronous Step-Down Controller for Low Voltage Power
Rails,([SLUS8Z9)
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers Emplifier-i.com Audio [pww Ti.com/audid

Data Converters Fataconverterir.com Automotive [vww Tr.com/automofiv

DSP Esp-ii.con Broadband [pww i.com/broadband

Clocks and Timers [www i-com/clocky Digital Control [pww ir-com/digitalcontrol

Interface [nierface-fi.com Medical [pww Ti.com/medical

Logic [ogicircon Military [vww i-com/militany

Power Mgmt power-i.com Optical Networking [xww Ti.com/opficalnetwor

Microcontrollers [nicrocontroller-t.com Security [nww r-com/secur

RFID ‘ i .CO Telephony lvww.tr.com/telephony

RF/IF and ZigBee® Solutions [WWw.ir.com/Ipr Video & Imaging vww Tr.com/vided
Wireless [vww T.com/wirelesy

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2008, Texas Instruments Incorporated
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