
EVM User's Guide: TPS63820EVM
TPS63820 Evaluation Module

Description
The TPS63820EVM is used to evaluate the 
performance of the TPS63820. The TPS63820EVM 
features a highly-efficient, single-inductor, internally 
compensated, low quiescent current, 4A buck-boost 
converter in a 15-pin, 2.0mm × 1.2mm × 0.5mm 
DSBGA package.

Features
• Output current up to 4.0A (Vin ≥ 3.0V, Vout = 3.3V)
• 97.3% efficiency at Vin = 3.6V, Vout = 3.3V,

Iout = 2A
• Typical 2.3µA operating quiescent current
• I2C configurable, programmable target address by 

ADDR pin
• Output discharge function
• Auto PFM, ultra-sonic, and forced PWM mode 

selectable
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1 Evaluation Module Overview
1.1 Introduction
This user’s guide describes the operation and use of the TPS63820EVM. The EVM is designed to help users 
easily evaluate and test the operation and functionality of the TPS63820 buck-boost converter family. The EVM 
has the output voltage set to 3.3V. The output voltage can be programmed through I2C interface between 
1.2V and 5.5V. The EVM operates with an input voltage between 1.8V and 5.5V and the output current can 
go up to 4.0A when Vin ≥ 3.0V and Vout = 3.3V. This document includes setup instructions for the hardware, 
together with the schematic and the PCB layout of the EVM. Throughout this document, the abbreviations EVM, 
TPS63820EVM, and the term evaluation module are synonymous with the TPS63820, unless otherwise noted.

1.2 Kit Contents
Table 1-1. Kit List

Designator Quantity Description Material Type Packaging
PCB1 1 TPS63820EVM; Circuit Board EEE Bag, ESD

BOX1 1 Box, cardboard Cardboard Box

FM1 2 Foam, antistatic Plastic Foam

LBL1 1 Label, small and large standard labels Paper, card stock Paper

LIT1 1 Literature, EVM Disclaimer Read Me Paper, card stock Paper

1.3 Specification
Table 1-2. Performance Specification Summary

Specification Condition Min Typ Max Unit
Input voltage 1.8 5.5 V

Start-up input voltage 2.0 5.5 V

Output voltage 1.2 5.5 V

Output current VIN ≥ 3.0V, VOUT = 3.3V 0 4.0 A

1.4 Device Information
The TPS63820 is a low quiescent current, 4A buck-boost converter with I2C interface in a tiny wafer chip 
scale package. The TPS63820 has a typical 6.5A valley current limit and 1.8V to 5.5V input voltage range and 
provides a power supply for system pre-regulators and voltage stabilizers.
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2 Hardware
2.1 Background
The TPS63820EVM uses the TPS63820 integrated circuit (IC) and is set to 3.3V output voltage. The EVM 
operates with an input voltage between 1.8V and 5.5V.

This section describes how to properly use the TPS63820EVM.

2.2 Input and Output Connectors, Test Points, and Headers Description
2.2.1 VIN Terminal

Positive input voltage connection from the input power supply for the EVM.

2.2.2 S+/S– (Near the VIN Terminal) 

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

2.2.3 GND Terminal (Near the VIN Terminal)

Input voltage GND return connection from the input power supply for the EVM.

2.2.4 VOUT Terminal

Positive output voltage connection.

2.2.5 S+/S– (Near the VOUT Terminal)

Output voltage sense connections. Measure the output voltage at this point.

2.2.6 GND Terminal (Near the VOUT Terminal)

Output voltage GND return connection.

2.2.7 Test Points
2.2.7.1 LX1, LX2

Test points connected to LX1 and LX2 switch node pins of the TPS63820.

2.2.7.2 SCL, SDA

Test points connected to SCL and SDA pins of the TPS63820.

2.2.8 Header Information
2.2.8.1 10-Pin Header

10-pin header used to connect the USB2ANY adapter to the EVM.

2.2.9 Jumper Information
2.2.9.1 Jumper EN

Placing a jumper across pins EN and ON enables the device. Placing a jumper across pins EN and OFF 
disables the device.

2.2.9.2 Jumper VSEL/ADDR

Placing a jumper across pins VSEL/ADDR and HIGH, LOW or floating configures three different I2C target 
addresses. See also Table 3-1.

2.3 Setup
To operate the EVM, connect a power supply with the positive lead to VIN terminal and the negative lead to GND 
terminal. Connect a load with the positive lead to VOUT terminal and the negative lead to GND terminal. Place 
a jumper across VSEL/ADDR and LOW pins (as an example). Place a jumper across EN and ON pins to enable 
the device.
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2.4 Modifications
The printed-circuit board (PCB) for the EVM is designed to accommodate the TPS63820. Extra positions are 
reserved for additional input and output capacitors and I2C pullup resistors.

2.4.1 IC U1 Operation

This EVM requires an appropriate I2C interface, such as the TI USB2ANY, to reconfigure the TPS63820. The 
output voltage is programmable between 1.2V and 5.5V through I2C. See Device Registers for the detailed 
configuration.
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3 Software
3.1 Software Setup
A graphical user interface (GUI) is available from ti.com (TPS63820EVM GUI), which allows simple and 
convenient programming of the device through the TI USB2ANY (USB2ANY) device. Alternatively, the user 
can use any I2C-standardized programming tool or I2C host to configure the device. Be mindful of the I2C pins 
specification, such as timing parameters and proper pullup resistors.

The TPS63820 has three I2C target addresses that can be configured by the ADDR pin. Table 3-1 shows the I2C 
target addresses and the ADDR pin connections.

Table 3-1. I2C Target Addresses
ADDR Pin Connection I2C Target Address

Low 0x75

High 0x76

Floating 0x77

3.2 Interface Hardware Setup
Connect the USB2ANY adapter to your PC using the supplied USB cable. Connect the EVM 10-pin connector to 
the USB2ANY adapter using the supplied 10-pin ribbon cable. The connectors on the ribbon cable are keyed to 
prevent incorrect installation.

Figure 3-1 shows a quick adapter connection overview.

Figure 3-1. Quick Connection Overview
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3.3 User Interface Operation
Upon start-up, the GUI automatically connects to the EVM. If not, then select the Connect button in the lower left 
corner of the GUI window, or refresh the web page. The following sections give short overview of the three main 
GUI screens.

3.3.1 Home Screen

The Home screen gives a short overview of the TPS6382X (X = 0, 01, 1, 11) devices. To start evaluating the 
device, select the Start button or the Settings or Register Map icons on the left side of the GUI window.

Figure 3-2. GUI Home Screen

3.3.2 Settings Screen

The Settings screen provides control over the output voltage and operating modes of the TPS63820.

Figure 3-3. GUI Settings Screen
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3.3.3 Register Map Screen

The Register Map screen shows a register-wise view of all parameters. Here, single register can be read 
or written to the device (if applicable). Refer to Device Registers for a detailed description of the TPS63820 
registers.

Figure 3-4. GUI Register Map Screen

3.4 Device Registers
Table 3-2 lists the memory-mapped registers for the Device registers. All register offset addresses not listed in 
Table 3-2 must be considered as reserved locations and the register contents must not be modified.

Table 3-2. Device Registers
Address Acronym Register Name Section

0x01 CONTROL Control Register Go

0x02 STATUS Status Register Go

0x03 DEVID DEVID Register Go

0x04 VOUT1 VOUT1 Register Go

0x06 CONTROL2 Control2 Register Go

3.4.1 Register CONTROL (Register Address: 0x01; Default: 0xE0 or 0x40)

Return to Device Registers.

Table 3-3. Register CONTROL Format
7 6 5 4 3 2 1 0

EN_DISCH EN_SCP ENABLE ULTRA_SONIC FPWM RPWM SLEW[1:0]

R/W R/W R/W R/W R/W R/W R/W

LEGEND: R/W = Read/Write; R = Read only
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Table 3-4. Register CONTROL Field Descriptions
Bit Field Type Reset Description
7 EN_DISCHG R/W X Enable output discharge function.

0: output discharge function disabled (for TPS638201)
1 : Output discharge function enabled (for TPS63820)

6 EN_SCP R/W 1 Enable output short-circuit protection (Hiccup).
0: output short circuit protection disabled
1 : output short-circuit protection enabled

5 ENABLE R/W X This bit controls operation of the converter.
0 : Converter operation disabled (Start-up value for TPS638201)
1 : Converter operation enabled (Start-up value for TPS63820)

4 ULTRA_SONIC R/W 0 This bit controls the ultra-sonic mode function.
0: Ultra-sonic mode disabled
: Ultra-sonic mode enabled

3 FPWM R/W 0 This bit controls the forced-PWM function.
0: Forced-PWM operation disabled
1 : Forced-PWM operation enabled

2 RPWM R/W 0 This bit controls the ramp-PWM function.
0: Ramp-PWM operation disabled
1 : Ramp-PWM operation enabled

1:0 SLEW[1:0] R/W 00 These bits control the slew rate of the DVS function.
00: ±1V/ms
01: ±5V/ms
10: ±10V/ms
11: ±25V/ms

3.4.2 Register STATUS (Register Address: 0x02; Default: 0x00)

Return to Device Registers.

Table 3-5. Register STATUS Format
7 6 5 4 3 2 1 0

NIL[1:0] VIN_OVP VOUT_OVP SC OC TSD PG

R R R R R R R

LEGEND: R/W = Read/Write; R = Read only

Table 3-6. Register STATUS Field Descriptions
Bit Field Type Reset Description
7:6 NIL[1:0] R 00 Not used.

These bits always return 0 when read.

5 VIN_OVP R 0 This bit shows the status of the VIN overvoltage function.
0: normal operation
1 : A VIN overvoltage event is detected.

4 VOUT_OVP R 0 This bit shows the status of the VOUT overvoltage function.
0: normal operation
1 : A VOUT overvoltage event is detected.

3 SC R 0 This bit shows the status of the output short-circuit function.
0: normal operation
1 : An output short-circuit event is detected.

2 OC R 0 This bit shows the status of the overcurrent function.
0: normal operation
1 : An over current event is detected.

1 TSD R 0 This bit shows the status of the thermal shutdown function.
0: Temperature good
1 : An overtemperature event is detected.

0 PG R 0 This bit shows the status of the power-good comparator.
0: Power-good
1 : A power-not-good event is detected.
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3.4.3 Register DEVID (Register Address: 0x03; Default: 0x20)

Return to Device Registers.

Table 3-7. Register DEVID Format
7 6 5 4 3 2 1 0

MANUFACTURER[3:0] MAJOR[1:0] MINOR[1:0]

R R R

LEGEND: R/W = Read/Write; R = Read only

Table 3-8. Register DEVID Field Descriptions
Bit Field Type Reset Description
7:4 MANUFACTURER[3:0] R 0010 These bits identify the device manufacturer.

0010: Texas Instruments
3:2 MAJOR[1:0] R 00 These bits identify the major silicon revision.

00: A (initial silicon)
01: B (first major revision)
10: C (second major revision)
11: D (third major revision)

1:0 MINOR[1:0] R 00 These bits identify the minor silicon revision.
00: 0 (initial silicon)
01: 1 (first minor revision)
10: 2 (second minor revision)
11: 3 (third minor revision)

3.4.4 Register VOUT1 (Register Address: 0x04; Default: 0x54)

Return to Device Registers.

Table 3-9. Register VOUT1 Format
7 6 5 4 3 2 1 0

VOUT1[7:0]

R/W

LEGEND: R/W = Read/Write; R = Read only

Table 3-10. Register VOUT1 Field Descriptions
Bit Field Type Reset Description
7:0 VOUT1[7:0] R/W 0101 0100 Output voltage = 1.200 + (VOUT1[7 :0] × 0.025) V (low range) (default = 3.3V)

3.4.5 Register CONTROL2 (Register Address: 0x06; Default: 0x08)

Return to Device Registers.

Table 3-11. Register CONTROL2 Format
7 6 5 4 3 2 1 0

SS_RAMP CURRENT_LIMIT BB_WINDOW HYS_CURRENT

R/W R/W R/W R/W

LEGEND: R/W = Read/Write; R = Read only

Table 3-12. Register CONTROL Field Descriptions
Bit Field Type Reset Description
7:6 SS_RAMP R/W 00 Defines the ramp time for the Vout soft-start ramp

00: 0.3ms
01: 1.1ms
10: 4.0ms
11: 7.5ms
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Table 3-12. Register CONTROL Field Descriptions (continued)
Bit Field Type Reset Description
5:4 CURRENT_LIMIT R/W 00 Defines the valley switching current limit

00: 6.5A
01: 5.3A
10: 3.6A
11: 2.7A

3:2 BB_WINDOW R/W 10 Defines the buck-boost voltage window
00: 200mV
01: 275mV
10: 350mV
11: 450mV

1:0 HYS_CURRENT R/W 00 Define hysteresis current.
00: 800mA
01: 1000mA
10: 750mA
11: 1100mA
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4 Hardware Design Files
4.1 Schematic
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Figure 4-1. TPS63820EVM Schematic
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4.2 Board Layout
This section provides the TPS63820EVM board layout and illustrations.

Figure 4-2 and Figure 4-5 show the component placement and PCB layout of the top and bottom layers. Figure 
4-3 and Figure 4-4 show the PCB layout of the two internal layers.

Figure 4-2. TPS63820EVM PCB - Top Layer

Figure 4-3. TPS63820EVM PCB - Signal Layer 1
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Figure 4-4. TPS63820EVM PCB - Signal Layer 2

Figure 4-5. TPS63820EVM PCB - Bottom Layer 
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4.3 Bill of Materials
Table 4-1. TPS63820EVM Bill of Materials

Designator Quantity Value Part Number Manufacturer Description Package Reference

C1 1 150uF T530D157M010ATE
005 Kemet CAP, Tantalum Polymer, 150uF, 10V, +/- 

20%, 0.005ohm, 7343-31 SMD 7343-31

C5, C6, C7, C8 4 22µF GRT188R61A226ME
13D Murata Multi-Layer Ceramic Capacitor 22uF 10V 

X5R ±20% 0603 Paper T/R 0603

FID1, FID2, FID3, 
FID4, FID5, FID6 6 N/A N/A Fiducial mark. There is nothing to buy or 

mount. N/A

J1, J2, J5, J6 4 1502-2 Keystone Terminal, Turret, TH, Double Keystone1502-2

J3, J4 2 PBC02SAAN Sullins Connector 
Solutions Header, 100mil, 2x1, Gold, TH

Sullins 100mil, 1x2, 
230 mil above 
insulator

J7 1 XG4C-1031 Omron Electronic 
Components Header (shrouded), 100mil, 5x2, Gold, TH

TH, 10-Leads, Body 
8.5x20mm, Pitch 
2.54mm

JP1, JP2 2 61300311121 Wurth Elektronik Header, 2.54mm, 3x1, Gold, TH Header, 2.54mm, 
3x1, TH

L1 1 0.47uH XGL4015-471MEC Coilcraft
Shielded Power Inductor, 0.47uH 20%, 
13A, 7.5mOhm DCR max, AECQ200, 
4.0x4.0x1.5mm

SMT_IND_4MM0_4
MM0

R5, R8 2 10k CRCW040210K0JN
ED Vishay-Dale RES, 10k, 5%, 0.063W, AEC-Q200 Grade 0, 

0402 0402

R6, R9 2 0 CRCW04020000Z0E
D Vishay-Dale RES, 0, 5%, 0.063W, AEC-Q200 Grade 0, 

0402 0402

R7 1 1.00Meg CRCW06031M00FK
EA Vishay-Dale RES, 1.00M, 1%, 0.1W, AEC-Q200 Grade 

0, 0603 0603

SH-JP1, SH-JP2 2 1x2 SPC02SYAN Sullins Connector 
Solutions Shunt, 100mil, Flash Gold, Black Closed Top 100mil 

Shunt

TP1, TP2, TP3, TP4, 
TP5, TP6 6 5004 Keystone Electronics Test Point, Miniature, Yellow, TH Yellow Miniature 

Testpoint

U1 1 TPS63820YBG Texas Instruments 4A Buck-Boost Converter with I2C Interface, 
DSBGA15 DSBGA15
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5 Additional Information
5.1 Trademarks
All trademarks are the property of their respective owners.
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