User’s Guide

TPS63901 Evaluation Module User's Guide

Wip TEXAS INSTRUMENTS

ABSTRACT

This user’s guide describes the operation and use of the TPS63901EVM evaluation module (EVM). The
TPS63901EVM is designed to help easily evaluate and test the operation and functionality of the TPS63901
buck-boost converter. The EVM can be used over the full recommended operating range of the TPS63901.

This document includes setup instructions for the hardware, a schematic diagram, a bill of materials (BOM),
and printed-circuit board (PCB) layout drawings for the EVM. Throughout this document, the abbreviations EVM,
TPS63901EVM, and the term evaluation module are synonymous, unless otherwise noted.

Table of Contents

LI L Lo Te LT £ oo T PRSPPI 2
L 22Tt o 18 o USRS UPUPRP 2
1.2 Performance SPECITICALION. ..........oi ittt e e e e sttt e e e e e sataeeeeeaasbeeeeaeaassseeeeeesnntaeeeeesansbaneeeeannsnneeaean 2
IRV oo 1Tz o] o < T PSR RPN 2

bR T=Y L TSP 3
2.1 Input, Output Connector and Header DEeSCIIPIONS. ...........uiiiiiiiiiie et e e e e et e e e e st e e e e e eenraeeeaeas 3
DS 11 (1] o T USSR OP 6

B o T T o I - 1Y 1 U SO PUT ST 7
B Tt T 1= Y TU | S SR UOSPRRRPN 7

BT 41T 1 F- 1 o PSPPI 9

S Bill Of MAtEIIAIS. ...ttt ettt b e e bt e e e ettt e o bttt e ea bt e e e b et e e emb e e e anbe e e enbe e e naneeeeneeeean 10

FIGUIE 3-1. ASSEMIDIY LAYET ...ttt ettt ettt e bt e ettt e o bttt okt e oo at et e eab et e e ek bt e e et et e et e e e an e e e enneeenneeas 7
(o UL o g1 (=T 4 g =TI I =T o PP PRPPR 7
FIGUre 3-3. INTEINAI LAYEI 2.ttt ettt ekt e oo a b et e oa b et e ek bt e e eab et e s b et e e bttt e eane e e sabeeeente e e nanes 8
Figure 3-4. BottomM LaYEr (IMIFTOTEA). .......eei ittt ettt ettt et e h et e e bt e o b et e e sttt e eabe e e e bb e e e anbe e e naneeeennnee s 8
[ To [0 = IR Ted =T o 1 = (oS SR P PP PPRPRN 9
List of Tables
Table 1-1. EVM Performance SpecifiCation SUMIMAIY............oo ittt ettt ettt et e e e e e e e nereeeas 2
Table 2-1. Input Current Limit and Output Voltage Vo2 (SEL = VO2) SEttiNgs.........oeviiiiiiniiiiiiii e 4
Table 2-2. Output Voltage Voq) (SEL = VOT) SEHINGS......ciriiiiiiiie s 5
Table 5-1. TPSG3901EVM Bill Of MALEIIAIS. ........eeeiiiiieiee ettt e e ennees 10
Trademarks

All trademarks are the property of their respective owners.

SLVUCC1 - NOVEMBER 2021 TPS63901 Evaluation Module User's Guide 1
Submit Document Feedback

Copyright © 2021 Texas Instruments Incorporated


https://www.ti.com
https://www.ti.com/lit/pdf/SLVUCC1
https://www.ti.com/feedbackform/techdocfeedback?litnum=SLVUCC1&partnum=TPS63901EVM

13 TEXAS
INSTRUMENTS

Introduction www.ti.com

1 Introduction

The Texas Instruments TPS63901 is a high-efficiency synchronous buck-boost converter with an extremely low
quiescent current (75 nA-typical) in a 12-pin, 1.5-mm x 1.15-mm, 0.35-mm pitch WCSP package.

1.1 Background

The TPS63901EVM uses the TPS63901 integrated circuit (IC) and operates with an input voltage up to 5.5 V.

1.2 Performance Specification

Refer to the TPS63901 data sheet for the full range of recommended operating specifications and design
guidelines for driving loads. Table 1-1 provides a summary of the tested TPS63901EVM performance
specifications. All specifications are given for an ambient temperature of 25°C.

Table 1-1. EVM Performance Specification Summary

SPECIFICATION TEST CONDITIONS MIN TYP MAX UNIT
Input voltage 1.8 5.5 \%
Output voltage 1.8 5 \%
Output current Vin=3.7V,Vour=3.3V 330 mA

1.3 Modifications

The printed-circuit board (PCB) for this EVM is designed to accommodate the TPS63901. Extra positions are
available for additional input and output capacitors.
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2 Setup
This section describes how to properly use the TPS63901EVM.

2.1 Input, Output Connector and Header Descriptions
21.1J1,Pin1and 2 -VIN

Positive input connection from the input supply to the EVM.

2.1.2 J1, Pin 3 and 4 — S+/S—

Input voltage sense connections. Measure the input voltage at this point.

2.1.3 J1, Pin 5 and 6 - GND

Vin GND return connection from the input supply to the EVM, common with J2, pin 5 and 6.

2.1.4J2, Pin 1 and 2 - VOUT

Output voltage connection. Connect the positive side of the load to these pins.

2.1.5J2, Pin 3 and 4 — S+/S—

Vout Sense and GND Sense low-current sense lines for sampling the output voltage at the output capacitor.
2.1.6 J2, Pin 5 and 6 - GND

Vout GND return connection for the output voltage, common with J1, pin 5 and 6. Connect the negative side of
the load to these pins.

2.1.7 J4 - GND
GND connection.
2.1.8 JP1 - SEL

Shorting jumper between the center pin SEL and VO2 enables the output voltage according to Table 2-1.
Shorting SEL and VO1, the output voltage is set according to Table 2-2. Details on the output voltage selection is
available in the TPS63901 data sheet.

2.1.9 JP2 - ENABLE

Short the jumper between the center pin EN and ON to turn the IC on. Short the jumper between the center pin
EN and OFF to turn the IC off. Use the center pin to apply an external enable signal.

2.1.10 JP3 - CFG1

Pin 1 is routed to CFG1 for measuring its voltage at the IC. Measure the voltage against GND (pin 2).
2.1.11 JP4 - CFG2

Pin 1 is routed to CFG2 for measuring its voltage at the IC. Measure the voltage against GND (pin 2).
2.1.12 JP5 - CFG3

Pin 1 is routed to CFG3 to measure its voltage at the IC. Measure the voltage against GND (pin 2).
2.1.13 81, S2, S3, S4, S5, S6 — IC Configuration (R2D Interface)

The output voltage is set according to Table 2-1 and Table 2-2. The configuration pins CFG1, CFG2, and CFG3
must not be left floating. Every CFG pin has 16 switches for the different resistor values, but only one switch at a
time can be set to ON for each CFG pin. Turn ON the corresponding switches written in Table 2-1 and Table 2-2.
Vo(2) is set by switch-blocks S1, S2, 84, and S5. V1) is set by switch-blocks S3 and S6.

Example: Vo) (SEL = VO2) is set to 3.4 V and the current limit to unlimited. Set S1.1 to ON for CFG1, S5.1 to
ON for CFG2, and S3.1 to ON to keep CFG3 from floating.
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Table 2-1. Input Current Limit and Output Voltage Vo, (SEL = VO2) Settings
OUTPUT INPUT CURRENT LIMIT
VOLTAGE
Vo(2\), (()Szl)fL = | UNLIMITED | 100 mA 50 mA 25 mA 10 mA 5mA 2.5mA 1mA
S1.1
18V
S2.1 S2.2 S2.3 S2.4 \ S2.5 S2.6 S2.7 \ S2.8
S1.2
19V
S2.1 S22 S2.3 S2.4 \ s25 S26 S2.7 \ S2.8
S1.3
20V
S2.1 S22 S2.3 S2.4 \ S2.5 S26 S2.7 \ S2.8
S1.4
21V
S2.1 S2.2 S2.3 S2.4 \ S2.5 S2.6 S2.7 \ S2.8
S15
22V
S2.1 S2.2 S2.3 S2.4 \ S2.5 S2.6 s2.7 \ S2.8
S1.6
23V
S2.1 S22 S2.3 S2.4 \ S25 S26 S2.7 \ S2.8
s1.7
24V
S2.1 S22 S2.3 S2.4 \ S2.5 S26 S2.7 \ S2.8
S1.8
25V
S2.1 S2.2 S2.3 S2.4 \ S2.5 S2.6 S2.7 \ S2.8
S4.1
26V
S2.1 S2.2 S2.3 S2.4 \ S2.5 S2.6 S2.7 \ S2.8
S4.2
27V
S2.1 S22 S2.3 S2.4 \ s25 S26 S2.7 \ S2.8
S4.3
2.8V
S2.1 S22 S2.3 S2.4 \ S2.5 S26 S2.7 \ S2.8
S4.4
29V
S2.1 S2.2 S2.3 S2.4 \ S2.5 S2.6 S2.7 \ S2.8
S4.5
3.0V
S2.1 S2.2 S2.3 S2.4 \ S2.5 S2.6 S2.7 \ S2.8
S4.6
31V
S2.1 S22 S2.3 S2.4 \ s25 S26 S2.7 \ S2.8
s4.7
32V
S2.1 S22 S2.3 S2.4 \ S2.5 S26 S2.7 \ S2.8
S4.8
33V
S2.1 S2.2 S2.3 S2.4 \ S2.5 S2.6 S2.7 \ S2.8
S1.1
34V
S5.1 S5.2 $5.3 S5.4 \ S5.5 S5.6 S5.7 \ S5.8
S1.2
35V
S5.1 S5.2 S5.3 S5.4 \ S5.5 S5.6 S5.7 \ S5.8
S1.3
3.6V
S5.1 S5.2 S5.3 S5.4 \ S5.5 S5.6 S5.7 \ S5.8
S1.4
37V
S5.1 S5.2 S5.3 S5.4 \ S5.5 S5.6 S5.7 \ S5.8
S15
3.8V
S5.1 S5.2 S5.3 S5.4 \ S5.5 S5.6 S5.7 \ S5.8
S1.6
3.9V
S5.1 S5.2 S5.3 S5.4 \ S5.5 S5.6 S5.7 \ S5.8
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Table 2-1. Input Current Limit and Output Voltage Vg, (SEL = VO2) Settings (continued)

OUTPUT INPUT CURRENT LIMIT

VOLTAGE

Vo) (SEL = | UNLIMITED | 100 mA 50 mA 25mA 10 mA 5mA 2.5mA 1 mA

VO2)
S1.7

4oV S5.1 \ S5.2 \ S5.3 \ S5.4 \ 855 \ S5.6 \ S5.7 \ S5.8
S1.8

a1V ss1 | ss2 | s53 | ss4 | s55 | s56 | s57 | s58
S4.1

42V ss1 | ss2 | s53 | ss4 | s55 | s56 | s57 | s58
S4.2

43V ss1 | ss2 | s53 | ss4 | s55 | s56 | 857 | 58
S4.3

a4V S5.1 \ S5.2 \ S5.3 \ S5.4 \ 855 \ S5.6 \ S5.7 \ S5.8
S4.4

45V ss1 | ss2 | s53 | ss4 | s55 | s56 | s57 | s58
S4.5

46V ss1 | ss2 | s53 | ss4 | s55 | s56 | s57 | s58
S4.6

4TV ss1 | ss2 | s53 | ss4 | s55 | s56 | 57 | s58
S4.7

48V S5.1 \ S5.2 \ S5.3 \ S5.4 \ 855 \ S5.6 \ S5.7 \ S5.8
S4.8

oV ss1 | ss2 | s53 | ss4 | s55 | s56 | s57 | s58

Table 2-2. Output Voltage V(1) (SEL = VO1) Settings

OUTPUT VOL;II'I(-\)?)E Vo) (SEL = CFG3
1.8V S3.1
20V S3.2
21V S3.3
22V S3.4
23V S§3.5
24V S3.6
25V S3.7
26V S3.8
27V S6.1
28V S6.2
3.0V S6.3
3.3V S6.4
36V S6.5
40V S6.6
45V S6.7
50V S6.8
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2.2 Setup

To operate the EVM, only one switch per CFG pin must be turned ON. The switch-blocks pair S1 and S4 is
connected to CFG1, the pair S2 and S5 is connected to CFG2, and the pair S3 and S6 is connected to CFG3.
Table 2-1 and Table 2-2 define the switches to be turned ON corresponding to the desired output voltage and
current limit. Make sure exactly one switch per switch-block pair is set to ON. Connect an input supply with the
positive lead to J1, pins 1 and 2, and negative lead to J1, pins 5 and 6. Connect a load with the positive lead
to J2, pins 1 and 2, and the negative lead to J2, pins 5 and 6. Short EN and ON (pins 2 and 3) of JP2 with a
shorting jumper.

6
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3 Board Layout

This section provides the TPS63901EVM board layout and illustrations.

3.1 Layout

Figure 3-1 through Figure 3-4 show the board layout for the TPS63901EVM PCB.

Figure 3-1. Assembly Layer

Figure 3-2. Internal Layer 1
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Figure 3-3. Internal Layer 2
Figure 3-4. Bottom Layer (Mirrored)
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4 Schematic
The red crosses indicate that these components are not populated.
L1
2
1
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1.8Vt05.5V | @ % %_ L d
S+ | @ o
s-| @ vouT |-S2¢ VOUT —e
o | ® . . EN__ A3 gy vouT 22 - °
el 5 CEG1 B2 e
150uF 100F  GFez ¢ SFGL B1 10uF
CFG3 b3 | &2 GND ey
————— CFG3 GND
TPS63901
GﬁD GﬁD GED GED GﬁD Cng GﬁD GED GﬁD GED GED GﬁD
S1 S2 S3
R1 0 1 R2 0 1 R3 0 1
R4 511 R5 511 R6 511
R7 1.15k R8 1.15k R9 1.15k
R1Q 1.87k R11, 1.87k R12 1.87k 4
R13,, 2.74k R14,, 2.74k R15,, 2.74k
R1§,, 3.83k 1 R17,, 3.83k 1 R1§,, 3.83k 6 1 L1
R19,, 5.11k 0 R2Q,, 5.11k 7 ~ |10 R21,, 5.11k 0
R22,, 6.49k R23,, 6.49k 8] R24 . 6.49k 8
1 CFG1 1 CFG2 1 CFG3
S4 S5 S6
R25 825k 1 R2G . 8.25k 1 R27,, 8.25k 1| [ o L2
R2§ 10.5k Rzg 10.5k R3Q,, 10.5k
R31 13.3k R32,, 13.3k R33 13.3k
R34, 16.2k R33 162k p! R3 16.2k 4
JP1 R37,, 20.5k R3§ 20.5k_ R3g 20.5k
voz | e 3 VIN R4Q,, 24.9k 1 R41,,. 24.9k 6 1 R42, . 24.9k 1 =
SEL - 2 SEL R43,, 30.1k 0 R44,, 30.1k 7 : 0 R45 . 30.1k 0 GND GND
voi | mH 1 R4§,, 36.5k 8 R47,, 36.5k 8 R48,, 36.5k 8
__I [~ o~ [~
= GED GﬁD ﬁ
GND
CFG1 —_— CFG2 —_— CFG3 —_—
GND e GND e GND e
JP2
3 VIN
e = s o
OFF | = 1 GND GND GND
GED
Figure 4-1. Schematic
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5 Bill of Materials
Table 5-1. TPS63901EVM Bill of Materials
COUNT REFDES VALUE DESCRIPTION SIZE PART NUMBER MFR
CAP, Tantalum Polymer, 150 uF, 10 V, +/- 20%, 0.005
1 c1 150 uF ohm. 734331 SMD 7343-31 T530D157M010ATE005 Kemet
2 C5, C6 10 uF CAP, CERM, 10 uF, 6.3 V, +/- 20%, X5R, 0603 0603 GRM188R60J106ME84 MuRata
1 L1 2.2 uH Inductor, Shielded, Powdered Iron, 2.2 uH, 2.3 A, 0.082 |, 5.4 5 0mm DFE252012F-2R2M=P2 MuRata Toko
ohm, SMD
3 R1,R2, R3 0 RES, 0, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603 RMCF0603ZTOR00 Stackpole Electronics Inc
3 R4, R5, R6 511 RES, 511, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603 CRCWO0603511RFKEA Vishay-Dale
3 R7, R8, R9 1.15k RES, 1.15 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603 CRCWO06031K15FKEA Vishay-Dale
3 R10, R11, R12 1.87 k RES, 1.87 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603 CRCWO06031K87FKEA Vishay-Dale
3 R13, R14, R15 2.74k RES, 2.74 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603 CRCWO06032K74FKEA Vishay-Dale
3 R16, R17, R18 3.83k RES, 3.83 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603 CRCWO06033K83FKEA Vishay-Dale
3 R19, R20, R21 5.1 k RES, 5.1 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603 CRCWO06035K11FKEA Vishay-Dale
3 R22, R23, R24 6.49 k RES, 6.49 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603 CRCWO0B036K49FKEA Vishay-Dale
3 R25, R26, R27 8.25k RES, 8.25 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603 CRCWO0B038K25FKEA Vishay-Dale
3 R28, R29, R30 10.5 k RES, 10.5 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603 CRCWO060310K5FKEA Vishay-Dale
3 R31, R32, R33 13.3k RES, 13.3 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603 CRCWO060313K3FKEA Vishay-Dale
3 R34, R35, R36 16.2 k RES, 16.2 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603 CRCWO060316K2FKEA Vishay-Dale
3 R37, R38, R39 20.5 k RES, 20.5 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603 CRCWO060320K5FKEA Vishay-Dale
3 R40, R41, R42 249k RES, 24.9 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603 CRCWO060324K9FKEA Vishay-Dale
3 R43, R44, R45 30.1k RES, 30.1k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603 CRCWO060330K1FKEA Vishay-Dale
3 R46, R47, R48 36.5 k RES, 36.5 k, 1%, 0.1 W, AEC-Q200 Grade 0, 0603 0603 CRCWO06B0336K5FKEA Vishay-Dale
6 2; 52, 83, 54, 85, Switch, SPST, 8 Pos, 25mA, 24VDC, SMD 11.33x5.8mm 218-8LPST CTS Electrocomponents
2 SH-JP1, SH-JP2 | 1x2 Shunt, 100mil, Flash Gold, Black gL"usrid Top 100mil | 5p0o5vAN Sullins Connector Solutions
1 U1 TPS63901 DSBGA12 TPS63901 Texas Instruments
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