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About this document

Scope and purpose

This user manual describes the operation, schematic, and bill of materials (BOM) for the
EVAL_TDA38540_1Vout_1P Evaluation Board.

Detailed application information for TDA38540 is available in the TDA38540 datasheet [1].

Intended audience

This document is intended as a guide for design engineers evaluating TDA38540 performance with the
engineering EVAL_TDA38540_1Vout_1P Evaluation Board.
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Important notice

Important notice

“Evaluation Boards and Reference Boards” shall mean products embedded on a printed circuit board
(PCB) for demonstration and/or evaluation purposes, which include, without limitation, demonstration,
reference and evaluation boards, kits and design (collectively referred to as “Reference Board”).

Environmental conditions have been considered in the design of the Evaluation Boards and Reference
Boards provided by Infineon Technologies. The design of the Evaluation Boards and Reference Boards
has been tested by Infineon Technologies only as described in this document. The design is not qualified
in terms of safety requirements, manufacturing, and operation over the entire operating temperature
range or lifetime.

The Evaluation Boards and Reference Boards provided by Infineon Technologies are subject to functional
testing only under typical load conditions. Evaluation Boards and Reference Boards are not subject to the
same procedures as regular products regarding returned material analysis (RMA), process change
notification (PCN) and product discontinuation (PD).

Evaluation Boards and Reference Boards are not commercialized products, and are solely intended for
evaluation and testing purposes. In particular, they shall not be used for reliability testing or production.
The Evaluation Boards and Reference Boards may therefore not comply with CE or similar standards
(including but not limited to the EMC Directive 2004/EC/108 and the EMC Act) and may not fulfill other
requirements of the country in which they are operated by the customer. The customer shall ensure that
all Evaluation Boards and Reference Boards will be handled in a way, which is compliant with the
relevant requirements and standards of the country in which they are operated.

The Evaluation Boards and Reference Boards as well as the information provided in this document are
addressed only to qualified and skilled technical staff, for laboratory usage, and shall be used and
managed according to the terms and conditions set forth in this document and in other related
documentation supplied with the respective Evaluation Board or Reference Board.

Itis the responsibility of the customer’s technical departments to evaluate the suitability of the
Evaluation Boards and Reference Boards for the intended application, and to evaluate the completeness
and correctness of the information provided in this document with respect to such application.

The customer is obliged to ensure that the use of the Evaluation Boards and Reference Boards does not
cause any harm to persons or third-party property.

The Evaluation Boards and Reference Boards and any information in this document is provided "as is"
and Infineon Technologies disclaims any warranties, express or implied, including but not limited to
warranties of noninfringement of third-party rights and implied warranties of fitness for any purpose, or
for merchantability.

Infineon Technologies shall not be responsible for any damages resulting from the use of the Evaluation
Boards and Reference Boards and/or from any information provided in this document. The customer is
obliged to defend, indemnify, and hold Infineon Technologies harmless from and against any claims or
damages arising out of or resulting from any use thereof.

Infineon Technologies reserves the right to modify this document and/or any information provided
herein at any time without further notice.
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Safety precautions
Note: Please note the following warnings regarding the hazards associated with development systems.

Table1 Safety precautions

Warning: The DC link potential of this board is up to 1000 VDC. When measuring
voltage waveforms by oscilloscope, high-voltage differential probes must be used.
Failure to do so may result in personal injury or death.

Warning: The evaluation or reference board contains DC bus capacitors, which take
time to discharge after removal of the main supply. Before working on the drive
system, wait 5 minutes for capacitors to discharge to safe voltage levels. Failure to do
so may result in personal injury or death. Darkened display LEDs are not an indication
that capacitors have discharged to safe voltage levels.

Warning: The evaluation or reference board is connected to the grid input during
testing. Hence, high-voltage differential probes must be used when measuring voltage
waveforms by an oscilloscope. Failure to do so may result in personal injury or death.
Darkened display LEDs are not an indication that capacitors have discharged to safe
voltage levels.

Warning: Remove or disconnect power from the drive before you disconnect or
reconnect wires, or perform maintenance work. Wait five minutes after removing
power to discharge the bus capacitors. Do not attempt to service the drive until the bus
capacitors have discharged to zero. Failure to do so may result in personal injury or
death.

Caution: The heat sink and device surfaces of the evaluation or reference board may
become hot during testing. Hence, necessary precautions are required while handling
the board. Failure to comply may cause injury.

Caution: Only personnel familiar with the drive, power electronics and associated
machinery should plan, install, commission and subsequently service the system.
Failure to comply may result in personal injury and/or equipment damage.

Caution: The evaluation or reference board contains parts and assemblies sensitive to
electrostatic discharge (ESD). Electrostatic control precautions are required when
installing, testing, servicing or repairing the assembly. Component damage may result
if ESD control procedures are not followed. If you are not familiar with electrostatic
control procedures, refer to the applicable ESD protection handbooks and guidelines.

Caution: A drive that is incorrectly applied or installed can lead to component damage
or reduction in product lifetime. Wiring or application errors such as undersizing the
motor, supplying an incorrect or inadequate AC supply, or excessive ambient
temperatures may result in system malfunction.

Caution: The evaluation or reference board is shipped with packing materials that
need to be removed prior to installation. Failure to remove all packing materials that
are unnecessary for system installation may result in overheating or abnormal
operating conditions.

>R B BB
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Introduction

1 Introduction

The TDA38540 is a stackable synchronous buck converter, providing a compact, high-performance, and flexible
solution in a small 6 mm x 5 mm power QFN package.

The key features offered by the TDA38540 are:

e Standalone or stackable 2-phase, 3-phase, or 4-phase operation with up to 40 A/phase
e Internal digital soft-start, precision 0.6 V reference voltage

e Power good (PGood) signal

e Thermal protection

e Programmable switching frequency in the range of 400 kHz to 2 MHz

e Optional synchronization to an external clock signal

e Enable input, output undervoltage protection (UVP), output overvoltage protection (OVP), and pre-bias
startup

e The output overcurrent protection (OCP) function is implemented by sensing the voltage developed across
the on-resistance of the synchronous MOSFET for optimum cost and performance, and the current limit is
thermally compensated.

User manual 5 Revision 1.0
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Single-phase Evaluation Board

2

2.1

Single-phase Evaluation Board

Board features

o V,,=+12V,V,,=+1.0Vat0-40 A
e F,,=600kHz/800 kHz/1000 kHz
e L=150nH (12.4 mmx 8.3 mm x 8.0 mm, DCR=0.15mQ)

e C;,=10x22pF (25V, ceramic 0805) + 1 x 330 pF (25V, electrolytic, optional)
e C,:=3x100pF (6.3V, ceramic 1206) +2 x 470 pF (2V, 6 mQ, SP-cap)

2.2

Connections and operating instructions

The TDA38540 Evaluation Board requires a single +12 V for the input power and can deliver up to 40 A load
current (TDC). The operation modes and OCP limits can be selected through jumpers.

Table 2 Connections
Label Descriptions
PV., J1 Connect input power (+12 V) to this pin
Input GND J2 Return of input power
PV,,, GND | 1P2 Sense pins for the input voltage
Vout 1TB1 Connect a load (40 A max) to this pin
Output GND 1TB2 Return of V
Vo, GND | 1P8 Sense pins for the output voltage
Connect a scope probe to this pin to monitor enable signal
Enable EN,GND | 1P1 or, an external enable signal can be applied to this pin to over-
drive the onboard enable signal
Bode BODEA, B | 1P7 For bode plot measurement
i k feight F i 1P27-1P30).
1P27, 1P28, 1P29, Use aJumRerto ma e one of eight F,,, selections ( 30) .
Feou RT 1P30. 1P35 The board is designed for 600 kHz, 800 kHz, and 1000 kHz. 1P35 is
’ used to monitor RT signal for test purpose.
122, 1P23, 1P24, Usea Jumper tg select one of two soft-start time optlons and one
ILIM/SS ILIM/SS 1P75. 1P6 of four OCP limits (1P22-1P25). 1P6 is used to monitor ILIM/SS
’ signal for test purpose.
EXTCLK |TP4 _ o
Ext Sync An external sync clock signal can be applied either through a SMD
Clock gll:IKD_IN, 1P4 connector (TP4) or a two-pin header (1P4).
An external 3.3V PGOOD pull-up bias voltage can be applied
Ext3.3V, through a two-pin header (P4). To use the external PGOOD pull-
Ext3.3V P4 . .
GND up bias voltage, remove 1R4 and populate 1R5 with a 10 kQ
resistor.
PGOOD, . . .
Psoon GND 1P5 Connect a scope probe to this pin to monitor power good signal
y PVIN, VIN, 1P12 The standard evaluation board is configured to use the internal
« vCC LDO by connecting PVIN and VIN of 1P12 with a jumper.
User manual 6 Revision 1.0
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Single-phase Evaluation Board

Label Descriptions
EXTVCC, |P3 To use an external VCC, disconnect PVIN and VIN, and connect
GND VIN with VCC. Apply the external VCC to Ext VCC header (P3).
1P31,1P32,1P33, | Use ajumperto make one of eight RAMP selections (1P31-1P36).
RAMP RAMP 1P34,1P36 Ramp 5 is selected for the evaluation board configuration. 1P36 is

used to monitor RAMP signal for test purpose.

1P18,1P19, 1P20, | Use ajumper to set the standalone mode or stackable mode with
1P21,1P11 desired phase shift. The evaluation board is configured to

PHST operate in a standalone mode. 1P11 is used to monitor RAMP
signal for test purpose.
VOUT, . .
PHST GND 1P26 A mini-slammer socket for transient load tests.
GL 1TP2 Gate signal of the low-side FET can be monitored by connecting
the UMCC connector (1TP2) to an oscilloscope.
SW node signal can be monitored by connecting the UMCC
SW 1TP1 .
connector (1TP1) to an oscilloscope.
2.3 Evaluation Board configuration
J1: PVin, GND
9
=
5 z D 8540 O
1P2: PVin sense 3 PCBA 001 R
= : L TR
(@)
D 1TB2: GND
: : p2s 1TB1: Vout
1P7: Bode - : ] |(®)
ol
. - 15wl
TP4: Ext Sync Clock TDA38540 1P8: Vout sense
Configurations of jumpers for the standard EVAL board
Figure 1 Illustration of single-phase EVAL_TDA38540_1Vout_1P Evaluation Board
User manual 7 Revision 1.0
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2.4 Layout

The PCB is an eight-layer board (5.00 in. x 3.10 inch) using FR4 material. All layers use 2-ounce copper. The PCB
thickness is 0.062 inch. The TDA38540 and other major power components are mounted on the topside of the

board.
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Figure 2 Top and bottom layer of TDA38540 Evaluation Board
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Figure 3 Mid layer 1
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Figure 4 Mid layer 2

Figure 5 Mid layer 3
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Single-phase Evaluation Board

Figure 6 Mid layer 4

Figure 7 Mid layer 5

Figure 8 Mid layer 6
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Single-phase Evaluation Board

2.5 Schematic
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Figure 9 Schematic of the EVAL_TDA38540_1Vout_1P board V,,= 12V, V,,, = 1.0 V, I .. = 40 A (TDC)
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Single-phase Evaluation Board

2.6 Bill of materials

Table 3 Bill of materials

Qty | Reference Value Manufacturer | Part number Description
Aluminum capacitor, 330
1 1C12 330 uF Panasonic PCE4439CT-ND uF, 20%, 25V, SMD
. Ceramic capacitor, 0.1 puF,
3 1C13,1C23,1C39 | 0.1 uF Taiyo Yuden TMK105BJ104KV-F 25V, 10%, X5R, 0402
Ceramic capacitor, 4.7 uF,
2 1C14,1 4.7 uF M RM188R61E475KE11D
C14,1C33 U urata G 88R6 5 25V, 10%, X5R, 0603
Ceramic capacitor, 2.2 uF
1 1C15 2.2 UF Murata GRM155C81E225KE11D 16V 10% X6S 0402
. Aluminum capacitor, 470
2 1C19,1C31 470 uF Panasonic EEF-SX0D471XE UF, 20%, 2V, 6 mQ
1C2,1C3, 1C4, Ceramic capacitor, 22 pF,
1C5, 1C6, 1C7, 25V, 20%, X5R, 0805
10 1C8, 19, 1C10, 22 uF Murata GRM21BR61E226ME44L
1C11
Ceramic capacitor, 4700
1 1C24 4700 pF Murat GRM155R71H472KA01J ’
P urata pF 50V 10% X7R 0402
Ceramic capacitor, 120 pF
1 1C26 120 pF KEMET C0402C121J5GACT867 50V 5% NPO 0402
Ceramic capacitor, 2.2 uF
1 1C35 2.2 uF Murata GRM188R71A225KE15D 10V 10% X7R 0603
Ceramic capacitor, 100 uF
1C43,1C44,1C4 1 F M RM31CR60J107MEASL
3 C43,1C44,1C45 | 100 urata GRM31CR60J10 8 6.3V 20% X5R 1206
INDUCTOR 150 nH, Isat =
1 111 150 nH Delta HCB138380D-151 80ADCR=0.15mQ,
12.4x8.3x8.0 mm, SMD
. Resistor, 49.9 kQ, 1/10 W,
1 1R1 49.9kQ Panasonic ERJ-2RK4992X 1% 0402, SMD
. Resistor, 1.1 kQ, 1/10 W,
1 1R11 1.1kQ Panasonic ERJ-2RKF1101X 1% 0402, SMD
. Resistor,20.0Q,1/16 W
1 1R12 20Q Vishay CRCWO040220R0OFKED 1%, 0402, SMD
. Resistor, 5.49 kQ, 1/10 W
1 1R14 5.49 kQ Panasonic ERJ-2RKF5491X 1%, 0402, SMD
. Resistor, 1.65 kQ, 1/10 W
1 1R15 1.65 kQ Panasonic ERJ-2RKF1651X 1%, 0402, SMD
. Resistor, 7.50 kQ, 1/10 W
1 1R2 7.5kQ Panasonic ERJ-2RKF7501X 1%, 0402, SMD
1R23, 1R35 . Resistor, 120 kQ, 1/10 W
4 ’ ’ 120 kQ P ERJ-U02F1203X ’ ’
1R42, 1R49 0 anasonic J-U02F1203 1% 0402 SMD
User manual 12 Revision 1.0
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Qty | Reference Value Manufacturer | Part number Description

1R25, 1R31, . Resistor, 18 kQ), 1/10 W 5%
4 1R38, 1R45 18 kQ Panasonic ERJ-U02J183X 0402 SMD

1R26, 1R32, . Resistor, 33 kQ, 1/10 W 5%
4 1R39, 1R46 33 kO Panasonic ERJ-2RKF3302X 0402 SMD

1R27, 1R33, . Resistor, 56 kQ, 1/10 W 1%
4 1R40, 1RAT 56 kQ Panasonic ERJ-2RKF5602X 0402 SMD

1R28, 1R34, . Resistor, 82 kQ), 1/10 W 5%
4 1R41, 1R48 82 kQ Panasonic ERJ-2GEJ823X 0402 SMD

1R13, 1R22, .
6 |1R29, 1R36, 00 Panasonic ERJ-2GEOROOX E;s;tor’ 00, 1/10W 0402

1R43, 1R55

. Resistor, 2.0 Q, 1/10W, 1%,

1 1R3 20 Panasonic ERJ-U02F2R00X 0402, SMD

1R4, 1R24, 1R30, . Resistor, 10 kQ), 1/16 W, 5%
5 1R37, 1R44 10 kQ Panasonic ERJ-2GEJ103X 0402 SMD

. Resistor, 953 Q, 1/10 W, 1%
2 1R7,1R51 953 Q Panasonic ERJ-2RKF9530X 0402 SMD
IPOL 40 A single-voltage
1 1U1 TDA38540 | Infineon TDA38540AUMAL stackable synchronous
Buck regulator
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Typical operating waveforms

3 Typical operating waveforms
e V, =120V

e V=10V

o 1, =0-40A

Operating conditions: room temperature with no airflow.

PGOCD

@iy 40vidiv 500 By:20.0M A @iy /S 640.0mv 1.0ms/div 100MS/s 10.0ns/pt

@y 1.0vidiv 500 By:20.0M None Normal Stopped Single Seq 1

@ 30vidiv 500 By:20.0M 1acgs RL:1.0M

@i 500.0mvidiv 500 By:20.0M Auto  September 23, 2022 16:10:14
Value Mean Min Max StDev  Count Info

@i max 1.06V 1.06 1.06 1.06 0.0 1.0

@ win 0.ov 0.0 0.0 o0 0.0 1.0

@& Freq Hz 7 7 7 0.0 0.0

@4 Pr-Pk 106V 1.06 1.06 1.06 0.0 1.0

Figure 10 Start up at 0 A load (Ch,: PV,,, Ch,: Enable, Ch,: PGOOD, Ch,: V)

i) 4.0vidiv 500 By:20.0M A (G / 640.0mv 1.0msidiv 100MS/s  10.0ns/pt

ey 1-0vidiv 500 By:20.0M None Normal Stopped Single Seq
@ 3.0vidiv 500 By:20.0M 1acgs RL:1.0M
@& 500.0mVidiv 500 By:20.0M Auto September 23, 2022 16:12:07

Figure 11 Start up at 40 A load (Ch,: PV,,, Ch,: Enable, Ch,: PGOOD, Ch,:V,,)
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Typical operating waveforms

infineon

L e
|7
L J
j .‘: -
i i
1 /| ]
O O T T I S | Ll Lol L L O O e O T T T T B
Qe 4.0vidiv 500 By:20.0M A Q@i / 640.0mv 1.0ms/div 100MS/s 10.0ns/pt
@@z 3.0v/div 500 By:20.0M None Normal Stopped Single Seq 1
@& 3.0Vidiv 500 By:20.0m 1acgs RL:1.0M
@& 500.0mVidiv 500 By:20.0M Auto  September 23, 2022 16:13:27
Figure 12 Startup at 40 A load (Ch,: PV, , Ch,: VCC, Ch,: PGOOD, Ch,: V,,,)
1 iny 2 ’ 3 ’ 4 out
[ [ [ [ [ |
PGOOD
= s —
.-p\ —t —+ —t —t bt —t —t —t —+ —t—t —t —+ —t —t —
1 1
TN T T TS S T SN T Lol L IR YT T Y Y T ST YT S Y Y T SO N S
e 40vidiv 500 By:20.0M A |Qea S 620.0mv 500.0us/div  200MSis 5.0ns/
@ 1.0vidiv 500 By:20.0M None Normal Stopped Single Seq 1
@ 3.0vidiv 500 By:20.0M 1acqs RL:1.0M
@i 500.0mvidiv 500 By:20.0M Auto  September 23, 2022 16:08:29
Value Mean Min Max StDev  Count Info
@ Max 1.08V 1.06 1.06 1.06 0.0 1.0
@i Min [740.0mv [720.0m 7400m  [740.0m 0.0 1.0
Q&4 Freq |49.85kHz  |49.850449k |49.85k |49.85k 0.0 1.0
@ Pr-Pk [3200mV  [320.0m 3200m  [320.0m |00 1.0
Figure 13 Pre-bias start-up at 0 A load (Ch,: PVin, Ch,: Enable, Ch,: PGOOD, Ch,: V)
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t 10.0A/div 500 By:20.0M A /Se2v 2.0psidiv  1.25GS/s 800.0psipt
@i 10.0mV Offset:1.0V By:20.0M None Auto Stopped

- 1047 180 acqs RL:25.0k
& wax 1.u\1,::m 7 - = L[Id““ 7 S 1:;:k“t me Auta  September 23, 2022 16:51:23
& Win 991.0mv |7 - 997.8m |7 2.032k
@4 Freq 604.9kHz |610.16694k |598.5k 3.964m  [114.3k 341.0
@4 Pk-Pk 21.6mV  |22.59653m  [8.0m 99.6m 4.086m 530.0

Figure 14 V. ripple at 40 A load, F,, =600 kHz (Ch,: I, Ch,: V,,.), peak to peak V,,, ripple =21.6 mV
———— . —_——— —_— —_— —
o+ : : 1
r|\||\||\||\\|||| Lo T T TN AN TS O T S O S N NN B EY N
&z 10.0A/div 500 By:20.0M A fe2v 2.0psidiv  1.25GS/s 800.0psipt
@i 10.0mV Offset:1.0V By:20.0M None Auto )| stopped
Value Mean Min Max StDev Count  Info 387 284 acas RL:25.0k
@ v TV n 108 > 6.0 Auto  September 23, 2022 16:47:51
@& vin 996.6mV |2 - 997.8m |2 458.0
@& Freq 833.6kHz  [834.12238k [B30.9k 836.7k B49.3 198.0
- Pk-Pk 16.8mV 17.352081m |8.0m 73.2m 6.086m 379.0
Figure 15 V,. ripple at 40 A load, F,, = 800 kHz (Ch,: I, Ch,: V,,.), peak to peak V,, ripple =16.8 mV
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SRR RN

@ 10.0A/div 500 By:20.0M
@i 10.0mV Offset:1.0V §,:20.0M

A ey S8V 1.0ps/div  1.0GS/s 1.0ns/pt
None Auto Stopped
194 751 acqs RL:10.0k

Auto September 23, 2022 16:52:26

Value Mean Min Max St Dev Count  Info
@& Max 1.014V 1.0134428  [1.013 1.014 324.7p 100.0
@& Min 997.4mV  |997.15056m [996.2m  [997.8m  [323.9y 100.0
@& Freq 1.044MHz [1.0963525M [1.037M  [6.302M  [432.3k 100.0
@4 Pk-Pk  [16.4mv  [16.292195m [15.2m 17.2m 332.5p 100.0

Figure 16

V. ripple at 40 A load, F,, =1000 kHz (Ch,: I,,, Ch,: V, ), peak to peak V,, ripple =16.4 mV

[wd.llwdiv 500 Hy:250M Ds]

A Gy [ 6.24v 500.0ns/div. = 1.0GS/s 1.0ns/

Triggered Auto FastAcq Sample
4692 726 acqs RL:5.0k

Auto  September 28, 2022 10:32:12

Value Mean Min Max St Dev Count  Info
&L Max 18.56V 18.564075  [18.56 18.72 25.41m  [1.201k
&) Min -2.08V 2088621 |-2.24 -2.08 36.42m  [1.201k
(&L Freq [607.1kHz [607.06881k |605.8k 607.3k 71.97 1.201k
L) Pk-Pk  [20.64V 20.652696  [20.64 [20.96 43.50m  [1.201k

Figure 17

User manual

SW node, 40 A load, F,, =600 kHz
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(e sovidiv 500 By250M Ds | () 13010 A (a1 S 6.24V 200.0ns/div  1.0GSls 1.0ns!
@iz 1.315ps Triggered Auto FastAcq Sample
[¢ L) 14.0ns T 353 222 acqs RL:2.0k
(QBL) 71.429MHz Auto  September 28, 2022 10:06:05
Value Mean Min Max St Dev Count  Info
&L Max 18.4V 18.419258 [18.4 18.56 52.48m  [1.049Kk
Q&L Min -2.08V .1.9690462 |-2.24 -1.92 74.6m 1.049k
(&L Freq [836.4kHz  [836.37324k [834.9k [836.5k 74.46 1.049k
(&L Ph-Pk  [20.48V 20.388304  |20.32 [20.64 83.93m 1.049k
.
Figure 18 SW node, 40 A load, F,, = 800 kHz
[ [ [ [ [ [
o —+ + f—t—t —i —t —t —+ + —t —+ —i —t—t—]
1 — =
T S T T O T T T T T e T T T S T 0 S T S O S O Y N
(e 4ovidiv 500 By2som | A el S 6.24V 200.0ns/div  1.0GSs 1.0ns!
Triggered Auto FastAcq Sample
22 458 524 acqs RL:2.0k
Auto  September 28, 2022 09:55:50
Value Mean Min Max StDev  Count Info
&L Max 18,4V 18.275528 [18.24 18.56 67.03m  [3.084k
&L Min -1.92v -1.927271  |-2.24 -1.92 33.59m  [3.084k
&L Freq 1.053MHz |1.0535078M |1.052M  [1.054M  |148.4 [3.084k
QL) Pk-Pk  [2032v [20.202793 |20.16 [20.48 75.07m  [3.084k

Figure 19
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SW node, 40 A load, F,, = 1000 kHz

18

Revision 1.0
2024-06-12



-
@ [ ]
TDA38540 single-phase Evaluation Board user manual |n f| neon
40 A single-phase Buck regulator with 1.0 V output
Typical operating waveforms

T T R TR I TR VTR S 1T TRRR S RTUTi

2: rrnﬂrn-rrrrn'—rv—m-‘nrm'rﬂm—mrrr LLRRL s _"

Q&L 10.0A/div 500 By:20.0M A'l@aap "\ 600.0mV 10.0ms/div 10.0MS/s 100.0ns/pt
Qe 10.0A/div 500 By:20.0M None HNormal Stopped Single Seq 1
@ 3.0vidiv 500 By:20.0M 1acqs RL:1.0M

@& 500.0mV/div 500 By:20.0M Auto  September 23, 2022 16:26:36

Figure 20 Short V,,, when operating with 40 A load, (Ch,: I, Ch,: |,..,, Ch;: PGOOD, Ch,: V)

|
| j
l: h i i P PR TETE SPRPPT

. b e e e e e ey e o e .rJ X

e R . ‘ T i

Qe 10.0A/div 500 By:20.0M Alggap S 1ozv 10.0ms/div 10.0MS/s 100.0ns/pt
@Eay 10.0a/div 500 By:20.0M None Normal Stopped Single Seq

@ 3-0vidiv 500 By:20.0M 1acqs RL:1.0M
@i 500.0mVidiv 500 By:20.0M Auto  September 23, 2022 16:28:31

Figure 21 Recover from shorted V., to 40 A load current (Ch,: I ., Ch,: I .., Ch;: PGOOD, Ch,: V)
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. .
G2y 10.0A/div 500 By:20.0M
@&a 20.0mV Offset:1.0v By:20.0M

. L
A @Gz /[ 23.4A
None Auto

Value Mean Min Max St Dev Count  Info
@& Max 1.035V 1.0352034  (1.034 1.037 595.4p 447.0
@4 Min 976.0mV  [975.46562m [973.6m  [977.6m  [605.0p 447.0

- Pk-Pk 59.2mV |59.827564m |57.6m 62.4m 1900.8p 447.0

100.0psidiv 1.0GS/s 1.0ns/
Stopped
447 acqs RL:1.0M

Auto September 29, 2022 13:39:07

Figure 22

Transient response at 20 A step-load current at 1 A/us slew rate: 1,,, =0 Ato 20 A (Ch,: I,

Ch,: V,,) pk-pk: 59.2 mV, F,,, = 600 kHz

.
QG2 10.0A/div 500 By:20.0Mm
@& 20.0mV Offset:1.0v By:20.0m

. L
A QG2 /23.4A
None Auto

Value Mean Min Max St Dev Count

Info

@i max 1.036V  [1.035747  [1.034 1.038 E13.0p [412.0

- Min 976.0mV  [975.65866m [974.4m |977.6m 536.5p 412.0

@4 Pr-Pk  [60.0mV_ |60.088309m [57.6m [62.4m Bl46p 4120

100.0psidiv 1.0GSIs 1.0ns/
Stopped
412 acqs RL:1.0M

Auto September 29, 2022 13:37:27

Figure 23

User manual

Transient response at 20 A step-load current at 1 A/us slew rate: l,,,=20Ato 40 A (Ch,: I,

Ch,:V,,.) pk-pk: 60 mV, F_, = 600 kHz

20

Revision 1.0
2024-06-12



TDA38540 single-phase Evaluation Board user manual
40 A single-phase Buck regulator with 1.0 V output
Typical operating waveforms

infineon

@y 10.0A1div 500 8,:20.0M A Gz S 34n 100.0psidiv 1.0GS/s 1.0ns/
@i 20.0mV Offset:1.0v §y:20.0M None Auto J| stopped
385 acqs RL:1.0M
Value Mean Min Max St Dev Count  Info Auto September 29, 2022 13:41:31
@& Max 1.039V 1.0395429  [1.037 1.042 749.7p 385.0
&4 Min 978.4mV  (978.66092m [976.8m |980.0m 642.Tu 1385.0
@4 Pr-Pk  [60.8mV  [60.88196Zm [57.6m [63.2m 888.74 385.0

Figure 24 Transient response at 20 A step-load current at 1 A/ps slew rate: 1,,, =20 Ato 40 A (Ch,: I,

Ch,: V,,.) pk-pk: 60.8 mV, F,,, = 800 kHz

@z 10-0a/div 500 By:20.0M A Qg S B 100.0ps/div  5.0GSls 200.0p
@i 20.0mV Offset:1.0v By:20.0M None Auto | stopped
288 acqgs RL:5.0M
Value Mean Min Max St Dev Count  Info Auto  September 29, 2022 13:45:38
@& Max 1.041V 1.0408471 1.038 1.042 [695.1p 288.0
@& win 980.0mV  |970.73801m [978.4m  [980.8m  [486.2y 288.0
@4 Pk-Pk  [60.8mV  |61.109078m [59.2m 62.4m 730.6p 288.0

Figure 25 Transient response at 20 A step-load current at 1 A/us slew rate: l,,,=20Ato 40 A (Ch,: I,

Ch,:V,,) pk-pk: 61 mV, F,, = 1000 kHz
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Mag [B/A] (dB) |

TDA38540, 1-PH, 12Vin, 1Vout, 600 kHz, 40 A, 150 nH, 3x100 uF+2 x 470 uF

Phase [B-A] (deg)

60.000 200.000
48.000 160.000
36.000 120.000
24.000 — EE— 80.000
12,000 \\\ 40.000

0.000 S 0.000

-12.000 -40.000

-24.000 -80.000

-36.000 -120.000

-48.000 -160.000

-60.000 1 -200.000

1kHz 10 kHz 100 kHz 1 MHz

[

T [T

BO0owE
0005 dB

3T EN
695748 695248

59,185 deg 0152 deg 59338 deg

Figure 26

Bode plot at I, = 40 A. BW = 83 kHz, PM = 69°, GM = -7 dB, F,,, = 600 kHz, Ramp 6 =130 m

Mag [B/A] (dB) |

TDA38540, 1-PH, 12Vin, 1Vout, 800 kHz, 40 A, 150 nH, 3x100 uF+2 x 470 uF

Phase [B-A] (deg)

60.000 200.000
48.000 160.000
36.000 $\ 120.000
24.000 < R 80.000
12.000 i — — r 40.000

0.000 — 0.000

-12.000 -40.000

-24.000 -80.000

-36.000 L 120.000

-48.000 -160.000

-60.000 ! ~200.000

1kHz 10 kHz 100 kHz 1 MHz

]

v -

B
0006 dB
3615 deg

37581 ke 2200k
10376 ¢ 1037008
0010 deg 73625 deg

Figure 27

User manual

Bode plot at I, = 40 A. BW = 83.7 kHz, PM = 74°, GM = -10 dB, F,,, = 800 kHz, Ramp 5= 100 m
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;;;;;;
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ncy
‘‘‘‘‘

Mag [B/A] (dB) | TDA38540, 1-PH, 12Vin, 1Vout, 1000 kHz, 40 A, 150 nH, 3x100 uF+2 x 470 uF Phase [B-A] (deg)
60.000 200.000 =
48.000 160.000
36.000 120.000

™~
24.000 4~/><< ———e— 80.000
12.000 40.000
—_|
0.000 L 0.000
==

-12.000 — -40.000
-24.000 -80.000
-36.000 -120.000
-48.000 -160.000
-60.000 y ) -200.000 L

1 kHz 10 kHz 100 kHz 1 MHz
[ |
2

Figure 28 Bode plot at I,,, =40 A. BW = 82 kHz, PM=71°, GM = -12.9 dB, F,,, = 1000 kHz, Ramp 5 =
100 m
TDA38540, PVin =Vin=12V, Vout=1V,L=150 nH
DCR = 0.15 mQ, Natural Convection, Ta = 25°C
94
92
)
-é- 90
E 38 600kHz
:§ y /// \ —800kHz
= / / ™~ —1MHz
84 / /
82 / /
80 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0 10 20 30 40
lo (A)
Figure 29 Efficiency vs. load current natural convection (12V,,,1V,,, 150 nH,
600 kHz/800 kHz/1000 kHz, T, = 25°C)
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TDA38540, PVin =Vin=12V, Vout=1V,L=150 nH
DCR = 0.15 mQ, Natural Convection, Ta = 25°C
8
7
§ 6 ///
§ 5 //// —600 kHz
= 4 800 kHz
°;’ 3 /// —1MHz
<) ///
o
2 ///
1
O I T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0 10 20 30 40
lo (A)
Figure 30 Power loss vs. load current natural convection (12V,,,1.0V,,,, 150 nH,
600 kHz/800 kHz/1000 kHz, T, = 25°C)
TDA38540, PVin =Vin=12V, Vout=1V,L=150 nH
DCR = 0.15 mQ, Natural Convection, Ta = 25°C
1.01
1.005
"'>"" — 600 kHz
-ls 1 800 kHz
S —1MHz
0.995
0-99 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0 10 20 30 40
lo (A)

Figure 31 TDA38540 V,, regulation (12 V,,, 1.0 V,,,, 150 nH, 600 kHz/800 kHz/1 MHz, T, = 25°C)

User manual 24

Revision 1.0
2024-06-12



o~ _.
TDA38540 single-phase Evaluation Board user manual |n f| neon
40 A single-phase Buck regulator with 1.0 V output

Typical operating waveforms

=]

: 251
Figure 32 Thermal image of the board at 40 A load TDA38540 = 75°C, L =55°C, F,,, =600 kHz, T, = 26°C,
natural convection

Figure 33 Thermal image of the board at 40 A load TDA38540 = 81.4°C, L =58°C, F,, =800 kHz, T, =
26°C, natural convection
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Figure 34

26°C, natural convection
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