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About this document

Scope and purpose

This user guide describes the operation, schematic, and bill of materials (BOM) for the
EVAL_TDA38640A_1.0VOUT Evaluation Board. Detailed application information for TDA38640A is available in
the TDA38640A datasheet [1].

Intended audience

This document is intended as a guide for design engineers evaluating TDA38640A performance with
EVAL_TDA38640A_1.0VOUT Evaluation Board.

User guide Please read the sections “Important notice” and “Warnings” at the end of this document V1.0
www.infineon.com 2024-08-20



o _.
TDA38640A Evaluation Board user guide < In f| neon
40 A single-phase buck regulator

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

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: 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.
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Introduction

1 Introduction

The TDA38640A is a synchronous buck converter with both serial voltage identification (SVID) and PMBus
communication interface, providing a compact, high-performance, and flexible solution in a small 5 mm X6 mm
Power QFN package. This Evaluation Board is to be used during the designing process for evaluating and
measuring characteristic curves, and for understanding various features of the part.

The key programmable features offered by the TDA38640A are:

e Softstart

e Thermal protection

e Switching-frequency

e Enableinput, output under-voltage lockout

e Over-voltage and -current protection

e High-side short detection

e Load-line, and pre-bias start-up

e Allfaults have configurable responses via the available XDP™ Designer GUI from Infineon

e Output over-current protection function is implemented by sensing the voltage developed across the on-
resistance of the synchronous (low-side) MOSFET for optimum cost and performance and the current limit is
thermally compensated.
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2 Evaluation Board

EVAL_TDA38640A_1.0VOUT Evaluation Board is a synchronous buck converter that steps down 12 Vi, to 1.0 Voyt.
It consists of an integrated point-of-load TDA38640A part. The TDA38640A is an easy-to-use, fully-integrated,
and highly efficient DC-DC regulator. The onboard pulse width modulation (PWM) controller and OPTIMOS™
FETs with integrated bootstrap diode make TDA38640A a small footprint solution, providing high-efficiency
power delivery. Additionally, it uses a fast Constant On-Time (COT) control scheme, which simplifies the design
efforts and achieves fast transient response.

This document provides description of the Evaluation Board mentioned in this document. Figure 1 shows the
bench set up of this Evaluation Board using 1.0 V.. configuration as an example:

POL
DB356 REV 5
TDA38640A N

(infineon

~~~~~

Load
(0-40)A

1NOA0’L YOr98EVAL TVAI

o

Figure 1 Bench setup block diagram

2.1 Evaluation Kit

The Evaluation Kit consists of only the Evaluation Board.

The user of this Evaluation Kit should order the USB005 dongle separately. Contact your distribution partner,
account managers, or the Infineon support for more information about ordering USB005 dongles.

User guide V1.0
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3 Board information
3.1 Board parameters and technical data
PVi,=V;n=+12V

Fsw= 800 kHz (this is the default value, but it is configurable using the XDP™ Designer GUI)

Cin=8x22 uF (25V, Ceramic 0805) + 1 x 2.2 uF (25 V, Ceramic 0402) + 1x 4.7 uF (25 V, Ceramic 0603) + 1 x 390 uF
(20 V, Electrolytic, optional).

Table 2 TDA38640A default output inductor and capacitor bank for each output voltage

Output voltage Inductor Output capacitors (Cout)

1.0V 100 nH 12 x22 uF, 8 x4TuF,2 x 470 pF
(2.5V, SP,3mQ ESR)

1.1V 150 nH 12 x47 uF,4x22 pF, 1 x470 pF
(2.5V, SP, 3mQ ESR)

1.8V 470 nH 2Xx22 uF, 8 x47 uF

3.2 Connections and operating instructions

EVAL_TDA38640A_1.0VOUT Evaluation Board require a single +12 V for the input power and can deliver up to 40
A load current. The operation modes and over-current protection (OCP) limits are programmable via XDP™
Designer GUI.

User guide 7 V1.0
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Table 3 Connections
Label Descriptions
PVIN Connect input power (+12 V) to this pin.
| ¢ GND Return of input power.
npu
P VIN_Eff (J616) Sense pins for input voltage.
VIN_SEN (J687) Sense pins for the input voltage.
VOUT Vout, cONnect a load (40 A max) to this pin.
GND Return of Vout
Output - —
VOUT_Eff (J586) Sense pins for efficiency.
VOUT_SEN (J686) Sense pins for the output voltage.
Connect a scope probe to this pin to monitor the
Enable signal.
ENABLE An external Enable signal can be applied to this pin to
overdrive the on-board Enable signal by connecting a
Enable ;
jumper on EXT-EN header J740.
Alternatively, the Enable signal can be generated using
GND PVIN using a resistor divider by connecting a jumper on
PVIN-EN header J740
A
BODE 5 For bode plot measurement.
12C Slave Address Use this jumper to add an offset to the 12C Slave base
M_ADDR/PR
SM_ /PROG Offset address of 0x10h. By default, this is set to zero.
This is used to establish communication with the
Infineon XDP™ Designer GUI, which is used to change
12C/PMbus J48 the default configuration of the part. The dongle
USBO005 is used for communication.
This is used to indicate that the SVID communication is
VRRDY TP49 ready to accept the commands from the master or the
VID has reached a window about the commanded VID
This jumper is used to select between 16-programmed
PROG J664 files stored in the part. By default, it is set to accept the
most recent programmed config file into the part.
Vcc J737 This jumper should be open to use internal LDO.
SVID Comm SV DATA&SV_CLK These SM B.connectors are used ’_co p.robe and talk to
the part using the SVID communication.
The jumper decides if one wants to use the 1 Vo, or an
VID Pull- PULL-UP (J617 :
S ull-Up ULL-UP (J617) external 1V for pull ups on the SVID lines
User guide 8 V1.0
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3.3 Layout

The PCB is an 8-layer board (5.25-inch x 4.1-inch) using FR4 material. The PCB thickness is 0.062 inch.
TDA38640A and other major power components are mounted on the top side of the board. Table 4 details the
layer stack-up order and Copper weight for each layer.

Table 4 PCB layer stack up

Layer Layer description Trace material

1 Top O.S—Qunce Copper + 1.5-Ounce
plating

2 Ground 1 2-Ounce Copper

3 Signal 1 2-Ounce Copper

4 Power 1 2-Ounce Copper

5 Power ground 2-Ounce Copper

6 Signal 2 2-Ounce Copper

7 Ground 2 2-Ounce Copper

8 Bottom O.S—Qunce Copper + 1.5-Ounce
plating

3.4 PCB layout

Figure 2 TDA38640A Evaluation Board top-layer

User guide 9 V1.0
2024-08-20



o _.
TDA38640A Evaluation Board user guide In f| neon
40 A single-phase buck regulator

Board information

Figure 3 TDA38640A Evaluation Board bottom-layer

Figure 4 TDA38640A Evaluation Board mid layer 1 (ground)
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Figure 5 TDA38640A Evaluation Board mid layer 2 (signal 1)

Figure 6 TDA38640A Evaluation Board mid layer 3 (power 1)
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Figure 7 TDA38640A Evaluation Board mid layer 4 (power ground)

Figure 8 TDA38640A Evaluation Board mid layer 5 (signal 2)
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Figure 9 TDA38640A Evaluation Board mid layer 6 (ground 2)
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3.5 Schematic
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Figure 10 Schematic of EVAL_TDA38640A_1.0VOUT
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3.6 Bill of materials
Table5 Bill of materials
Item | Qty | Reference |Value | Description Manufacturer | Part number
1 1 C196 0.1 uF | 0.1 uF-0402-25 V-X7R-10% TDK C1005X7R1E104K
N
2 1 C285 St?xff 100 pF-0402-50 V-CO0G-5% JDI 500RO7N101JvAT
N
3 1 C159 Stcl),lff 1 uF-0603-25 V-X5R-10% Samsung CL10A105KA8NNNC
4 3 €451, 2.2 uF | 2.2 uF-0402-16 V-X65-10% TDK C1005X651C225K050BC
398, c162 | M | ooH °
5 1 C478 2.2 uF | 2.2 uF-0603-25 V-X75-10% Murata GRM188C71E225KE11D
6 1 C399 2.2 uF | 2.2 uF-0402-25 V-X5R-10% Murata GRT155R61E225KE13D
C401,
C402,
C403
’ RM21BR61E226ME44
7 8 C404, 22 uF | 22 uF-0805-25 V-X5R-20% Murata G 6 6
L
C405,
C406,
C407, C408
8 1 C400 4.7 uF | 4.7 uF-0603-25 V-X65-20% Murata GRM188C81E475KE11
9 1 C409 iio CAP, 8 mm, 20V, TOL% Panasonic 20SEPF390M
C209, C211
C212,C213
C214, C215 GRM188R60J476ME15
4 i _ _ _ 0,
10 12 233, C234 47 uF | 47 uF-0603-6.3 V-X5R-10% Murata D
C235, C236
C237, C238
11 1 R78 49.9k | Res,0402,1/16 W,1% Yageo RC0402FR-0749K9L
12 2 R576,R577 |0 Res,0402,1/16 W,1% Yageo RCO402FR-070RL
13 1 R79 7.5k Res,0402,1/16 W,1% Yageo RCO402FR-077K5L
14 1 R433 Scsz Res,0603,1/10 W,1% Yageo RCO603FR-O7##HHL
15 1 R80 L\It(:ff Res,0402,1/16 W,1% Yageo RCO402FR-O7###HHL
16 1 R86 4.7k Res,0402,1/16 W,1% Yageo RCO402FR-074K7L
17 1 R494 0 Res,0603,1/10 W,1% Yageo RCO603FR-070RL
18 1 R32 10 Res,0402,1/16 W,1% Yageo RCO402FR-0710RL
19 1 R479, R480 L\Itsz Res,0402,1/16 W,1% Yageo RCO402FR-O7###HHL
20 |1 |u1s TDA3 | TDA38640A 40 Asingle-voltage || oo TDA38640A-0000
8640A | synchronous buck regulator
User guide 15 V1.0
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Item | Qty | Reference |Value | Description Manufacturer | Part number
Cl144, C145
GRT21BC80G476ME13L
21 8 E;ig' gg(l) 47 uF | 47 uF-0805-4 V-X6S-20% Murata
C221, C222
470 .
22 2 C287, C288 UF SP Cap, Dcase, 2.5 V,20% Panasonic EEFGXOE471R
23 |1 [L922 iﬁo Lz—r:]”:r—TeCh—L101247A—10X6 Inter-technical | L101247A-100L
24 1 R496 0 Res,0402,1/16 W,1% Yageo RC0402FR-070RL
N
25 1 R764 St?,lff Res,0402,1/16 W,1% Yageo RC0O402FR-0730K9L
26 1 R762 gtc;ff Res,0402,1/16 W,1% Yageo RC0402FR-07499RL
User guide 16 V1.0
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3.7 XDP™ Designer GUI

Infineon XDP™ Designer GUI is needed to communicate with the TDA38640A part via 12C. The GUl is a part of the
Infineon XDP™ Designer.

Note that Dongle driver v59.4 or higher is necessary to communicate with the TDA38640A.

Installing and configuring XDP™ Designer

Launch the Infineon Developer Center.

Locate and click on the Manage tools Section.

In the search bar of the Manage tools Section, search for XDP™ Designer.

Install the XDP™ designer from the search results.

. Once the installation is complete, launch the XDP™ Designer.

Configure the XDP™ Designer

1. Power the Evaluation Board with +12 V Vi, and connect to your computer with the USB005 dongle.
2. Update system or scan devices: There are two ways to establish connection with your board:

o~ DN PE

e Click the Tuning & Debugging button within XDP™ Designer. This should automatically update the system
section with the connected device and its configuration.

e Ifthe automatic update doesn't work, click the Scan Devices button.

The device will show with the part number and 12C address, with green circles (if the connection is correct
and there are no faults).

3. Use the XDP™ Designer toolbar to alter any system configurations or read the telemetry.

See Figure 11 for an annotated version of the XDP™ Designer home screen shown for
EVAL_TDA38640A_1.0VOUT.

(nfineon se QAR a 52 0 @

i Register map h o @
o B 0.06A Device Programmer
e e Loop A-Contrller Setngs PMBus

commands

Product 1D
Basic Settings
Operation Mode SVID Switching Frequency 8 v | o Loadline ma VID Offset S ([H]| mw

\ Telemetry

]
t)

<

]
+)

window

Additional Settings

Tuningand
Debugging

L
Figure 11 XDP™ Designer GUI
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Search

cnfg

trim

usr_otp

usr_ro

usr_rw

All usr_otp: aocp_thresh_sel (0x50) ‘ X

afe_dig ofiset_user Selected Register Address Data

HETiel sl ‘ 3:0x1 ‘ 206 ‘ 1063 0: 047 ‘

biank_ov_sel Register Details Register Value

blank_uv_sel Name aocp_thresh_sel Decimal 3

chip_enable_debounce_delay Bit Range 6:4] Hex 0x3

cot_dem_fast_exit AT ||© Decoded | 3

MaxValue 7 -

cot_freq_comp_entry_dly_sel Read Write ]
e Value Step 1

cot_mintoff_sel a

- - OTP| Trim Yes | No

csa_sample_300mV_valley_in...
. | Registers in Address

current_est_dt_| Name Range  Decoded Hex (Dec)

current_est_i_term fixed_ovp_thresh [2:0] 7 0x7 (7)
| 3: )

S — docp_from_aocp [3:3] 0 0x0 (0)
| [6:4] 3 0x3(3)

d2a_enable_prebias
| — disable_digital_ocp 77 0 0x0 (0)

d2a_pll_en

blank_oc_sel [9:8] 1 0x1 (1)
disable_digital_ocp blank_uv_sel [11:10] | 1 ox1 (1)
disable_relative_ovp blank_ov_sel [13:12] | 1 oxa (1) i
e

disable_relative uvp Register Description

docp_from_aoccp (Description unavailable)

drv_hss_db_sel

drv_hss_det_dis

Figure 12
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4 Typical operating waveforms

Operating conditions: PVi,=12.0V, Vot = 1.0V, loue = 0 - 40 A, room temperature, no airflow

Waveform View 3
12VIN_1VOUT_800KHZ_SVCCINT_ROOM_NOAIRFLO

- VRRDY

Figure 13

Figure 14 Start up at 30 A load (Ch,: VRRDY, Ch,: Enable, Ch;: Switch node, Ch,: PV;,, Chs: Vo)

V1.0
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Figure 16 Short circuit and retry 6 times and shutdown (Ch;: Switch node, Ch,: Vout, Cha: lout)
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Efficiency vs Load

94
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6’\
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—S300kHzZ = 1000kH=
82
80
0 5 10 15 20 25 30 35 40
Load(A)

Figure 17 TDA38640A efficiency versus load current without airflow in FCCM with external V.. (12 Vi,
1.0 Vout, no air flow, 150 nH, 800 kHz/1000 kHz, T, = 25°C)

Loss vs Load
G
—R00kH =z —]1000kH=
4
=
= 3
£
—
2
1
0
0 5 10 15 20 25 30 35 40
Load(A)
Figure 18 Power loss versus load current without airflow in FCCM with external V(12 Vi, 1.0 Voue, NO
air flow, 150 nH, 800 kHz/1000 kHz, T, = 25°C)
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Figure 19 Thermal image of the board at 1.0 V, 40 A load, TDA38640A = 62.8°C, L =43°C, Amb =25.9°C,
natural convection, fsw =800 kHz

Deviationvs Commanded VID (5 mV)
10

Deviation[my)
(=}

0.25 0.45 0.65 0.25 1.05 1.35

Commanded VID (V)

————— Irtel Max Limit ====- Intel Min Limit

Measured Accuracy

Figure 20 TDA38640A VID regulation (12 Vi,, 1.0 V.., 5 mV step size, no air flow, 150 nH, 800 kHz, T.=
25°C)
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1%

Deviation vs Commanded VID (10 mV)

% 00.5 0.7 0.2 1.1 13 1.5 1.7 19 2.1 23 2.5
5
-10
-15
Commanded V1 D(V)
ErrorVoltage — ===== Imtel Limit Max Intel Limit Min
Figure 21 TDA38640A VID regulation (12 Vi,, 1.0 Vo, 10 mV step size, no air flow, 150 nH, 800 kHz, T, =
25°C)
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