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UG411: EFP0111 Evaluation Kit User's

Guide

The EFP0111 Evaluation Kit is an excellent way to evaluate and
characterise the EFP01 Energy Friendly Power Management IC
(PMIC) in the Boost Bootstrap configuration.

The EFPO1 is an extremely flexible, highly efficient, multi-output power management IC
with integrated Coulomb counter for lossless charge measurements. The kit contains
an EFP0111 Evaluation Board (BRD8100B), which features an EFP0111 in the Boost
Bootstrap configuration. The input and output power rails of the EFP01 are exposed on
terminal blocks and test points making it easy to evaluate and characterize the EFP01
with external hardware. The board can be plugged into a computer using the USB Mi-
cro-B connector for conveniently controlling the EFP01's register settings and reading
back data. The EFP0111 Evaluation Board is supported in Simplicity Studio and the
EFP Configuration Tool.
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TARGET DEVICE

* EFP0111 multi-output PMIC in Boost
Bootstrap configuration

KIT FEATURES

* Wire to board terminal blocks for
EFPO0111 input and output power
connections

« Test points for easy probing

» Host MCU with two push buttons and
three LEDs

» Convenient control of the EFP from a
computer

SOFTWARE SUPPORT

» Simplicity Studio
» EFP Configuration Tool
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Introduction

1. Introduction

The EFP0111 Evaluation Kit (OPN: SLEVK1000B) is an excellent starting point to evaluate and characterize the EFP01 Energy Friendly
Power Management IC (PMIC) in the Boost Bootstrap configuration. The EFP01 is an extremely flexible, highly efficient, multi-output
power management IC with integrated Coulomb counter for lossless charge measurements.

The kit contains an EFP0111 Evaluation Board (BRD8100B), which features an EFP0111 in the Boost Bootstrap configuration. The in-
put and output power rails of the EFP01 are exposed on terminal blocks and test points instead of powering the host MCU, making it
easy to evaluate and characterise the EFP01 with external hardware. The board can be plugged into a computer using the USB Micro-
B connector for conveniently controlling the EFP01's register settings and reading back data. Writing and reading registers is handled
through the host MCU, which is embedded on the board and connected to the digital interface of the EFP0O1. An on-board SEGGER J-
Link debugger provides the host MCU with a virtual COM port and debugging capabilities on the USB connector.

The EFP0111 Evaluation Board is supported in Simplicity Studio and the EFP Configuration Tool.

1.1 Kit Contents

The following items are included in the box:
+ 1x EFP0111 Evaluation Board (BRD8100B)
* 1x USB 2.0 AM to Micro BM cable

1.2 Getting Started
Detailed instructions for how to get started with your new EFP0111 Evaluation Kit can be found on the Silicon Labs web pages:

http://www.silabs.com/start-efp
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2. Hardware

This section describes the hardware on the EFP0111 Evaluation Board. The main part of the board is the EFP0O1 with terminal blocks
and test points, while the host MCU with peripherals and the on-board debugger is there to provide an easy interface to the registers of
the EFPO1.

2.1 Block Diagram And Hardware Layout

The block diagram and hardware layout of the EFP0111 Evaluation Kit is illustrated in the two figures below.
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Figure 2.1. Kit Block Diagram
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Figure 2.2. EFP0111 Evaluation Kit Hardware Layout
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2.2 EFPO1

The EFP0111 on the evaluation board is configured in the Boost Bootstrap configuration. It takes an input voltage between 1.5 - 55V
(after start-up) and generates four outputs. More information regarding the operating conditions of the device is given in section
2.2.1 Operating Conditions. A simplified block diagram of the EFP0111 power supply connection is shown in the figure below.
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Figure 2.3. Boost Bootstrap Configuration

2.2.1 Operating Conditions

The default operating conditions of the EFP0111 on the board are as specified in the table below. The output voltages can be set to
other values by configuring the appropriate registers. Take precautions to not exceed the maximum supported input voltage as this may
cause damage to the device.

Table 2.1. Default Operating Conditions

Parameter Symbol Voltage (V) Notes
VIN input voltage range VVIN_START |2.5-5.5V Input from external supply at start-up
VN 1.5-55V Input from external supply after start-up
VIO input voltage Vyio? 3.3V Supplied by on-board LDO when USB is connected
VOA output voltage Vvoa 5.2 Output to external load
VOB output voltage Vvos 1.8 Output to external load
VOC output voltage Vvoc 1.8 Output to external load
VOA_SW output voltage Vvoa_sw OFF Output to external load

1 Unless otherwise stated, 1.5 - 5.5 V is used throughout this document as the input voltage range of the device.
2 On the EFP0111 Evaluation Board, VIO is generated by an on-board LDO set to 3.3 V. The EFPO01 itself supports a wider VIO

voltage range.
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2.2.2 Overview and Typical Connection

The input and output power rails of the EFP01 are exposed on terminal blocks instead of being used on the board itself. The terminal
blocks are of the M2 screw thread type and are suited for wires with a wire gauge of 16-30 AWG. A power supply between 1.5 - 5.5V
should be applied on the "PWR IN" terminal block, while one or several loads can be connected to the "PWR OUT" terminal block.

Power to the VIO terminal must also be applied in addition to power on VIN for proper operation of the EFP01. This is normally done by
connecting the EFP0111 Evaluation Board to a power source using the USB Micro-B connector. The 5 volt power net from the USB bus
is regulated down to 3.3 V, which is used to power VIO on the EFP01, the host MCU and the on-board debugger. Failure to power VIO
may cause improper operation of the EFP01, and the EFPO1 may draw several hundred pA of extra current consumption from the VIN
terminal. For advanced use-cases it is possible to disconnect VIO and the digital interface of the EFP0O1 from the rest of the board as
described in section 2.2.3 Digital Interface.

The power rails VIN, VOA, VOB, VOC and VOA_SW are routed to test points on the board, which is marked in the silk print on the
board with reference to Figure 2.3 Boost Bootstrap Configuration on page 5 and the schematics. In addition to a surface mount test
point suitable for miniature probes, clips and hooks, a footprint that fits a standard 2x1, 2.54 mm pitch pin header is also available for
each rail. Pad 1 of this footprint is connected to the power rail, while pad 2 is connected to ground. The test points are routed directly to
the input/output capacitors of the power rails, and they are primarily intended for low current sensing. The switch nodes of the two
DC/DC regulators are also available.

Note: In addition to applying power to the "PWR IN" terminal block, remember to also apply power to the VIO terminal of the EFP0O1.
This is normally done by connecting the USB Micro-B connector on the EFP0111 Evaluation Board to a power source. Also note that all
ground connections on the board, including ground on the USB Micro-B connector, are connected together to the same ground plane
on the board.

The figure below shows an overview of the power terminal blocks and test points, and how a typical measurement setup on the
EFP0111 Evaluation Board looks like.
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Figure 2.4. Typical Connection
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2.2.3 Digital Interface

The EFPO01 is connected to the host MCU through two 12C lines (SCL and SDA), one interrupt line (IRQn), a power rail (VIO) and
ground. Except for the ground connection, the EFP can be disconnected from the rest of the board by removing four 0 Q resistors which
are located on the secondary side of the board. The lines are exposed on the footprint for a 2x4, 2.54 mm pitch pin header (P202) as
illustrated in the figure below. This header can be used for connecting the EFP0O1 to an external host or hardware. This is, however,
considered an advanced use-case and the user needs to make sure the connection does not violate any absolute maximum ratings of
the devices on the board or the external hardware.

Important: If doing any modifications on the board, make sure to not violate any absolute maximum ratings of the devices on the board
or the external hardware.
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Figure 2.5. Interface Between the EFP Digital Block and the Host MCU

2.2.4 On-Board LDO

An LDO is present on the board that draws current from the USB Micro-B connector and generates 3.0 V. This power rail is not used
elsewhere on the board. Applications that only draw a small amount of current, such as testing different register settings with no or high
impedance loads, may take advantage of this rail to simplify the hardware setup. This rail is exposed on pad 1 of the footprint (ST208)
for a 2x1, 2.54 mm pitch pin header. Pad 1 of this footprint can be shorted to pad 2 in order to connect the 3.0 V rail to the VIN net.
Care must be taken to not connect an external power source to the VIN terminal block (P200) when these pads are shorted together.

Important: The intended use-case for the on-board LDO is for high impedance loads and in the absence of a power source on the VIN
terminal block. Do not apply a power source on the VIN terminal block (P200) while ST208 is shorted.

Figure 2.6. Optional On-board LDO Available For Low Current Applications

2.2.5 Design Notes

The printed circuit board (PCB) for this evaluation board has been designed to support both the EFP0108 Evaluation Kit (SLEVK1000A)
and the EFP0111 Evaluation Kit (SLEVK100B). The kit has not been designed to optimize the BOM with respect to a given application,
and hence, more optimum designs might exist. For guidelines on more optimized BOMs please consult the datasheet.
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2.3 Host MCU

2.3.1 EFPO01 Interface

The connection between the host MCU and the EFPO1 is illustrated below. The connection can be removed with the 0 Q resistors as
described in section 2.2.3 Digital Interface.

Host MCU (EFM32TG11)
T EFP0111

Power

PCO [I12C0_SDA #4] 00 12C SDA

PC1 [I2C0_SCL #4] 00 12C SCL

PC13 00 IRQ

Figure 2.7. Interface Between the Host MCU and the EFP01

2.3.2 Push Buttons and LEDs

The kit has two user push buttons marked BTNO and BTN1. They are connected directly to the the host MCU (EFM32TG11) and are
debounced by RC filters with a time constant of 1 ms. The buttons are connected to pins PB11 and PC14.

The kit also features three user LEDs that is controlled by GPIO pins on the host MCU (EFM32TG11). The LEDs are connected in an
active-high configuration. The LEDs are connected to pins PAO, PA1 and PA2.

Host MCU (EFM32TG11)

PAO [TIMO_CCO #] UIF_LEDO

PA1 [TIMO_CC1 #] UIF_LEDT ] o] ]

PA2 [TIMO_CC2 #] UIF_LED2
PB11 UIF_BUTTONO User Buttons
& LEDs
UIF_BUTTON1

PC14

Figure 2.8. Buttons and LEDs

2.3.3 Breakout Pads

The host MCU (EFM32TG11) has four GPIO pins that are not used on the board. These are routed to breakout pads together with the
3V3 rail and ground as illustrated in the figure below.

Figure 2.9. Host MCU (EFM32TG11) Breakout Pads
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2.4 On-board Debugger

The EFP0111 Evaluation Board contains a microcontroller separate from the host MCU (EFM32TG11) that provides the user with an
on-board J-Link debugger through the USB Micro-B debugging port. This microcontroller is referred to as the "on-board debugger”, and
is not programmable by the user. The debugger allows the user to download code and debug applications running in the host MCU, and
it provides a virtual COM port (VCOM) to the host computer that is directly connected to the host MCU's serial port.

Host MCU (EFM32TG11)

DBG_VCOM_RX
DBG_VCOM_TX
DBG_VCOM_CTS

PD7 [US1_TX #2]
PD6 [US1_RX #2]

On-Board PD5 [US1_RTS #1]
J-Link DBG_VCOM_RTS PD4 [US1_CTS #1]
Debugger
DBG_SWCLK PFO [DBG_SWCLKTCK]
DBG_SWDIO

PFO [DBG_SWDIOTMS]

Figure 2.10. On-Board Debugger Connections

2.4.1 Virtual COM Port

The virtual COM port is a connection to a USART of the host MCU, and allows serial data to be sent and received from the device. The
on-board debugger presents this as a virtual COM port on the host computer that shows up when the USB cable is inserted.

Data is transferred between the host computer and the debugger through the USB connection, which emulates a serial port using the
USB Communication Device Class (CDC). From the debugger, the data is passed on to the host MCU through a physical USART con-
nection.

The serial format is 115200 bps, 8 bits, no parity, and 1 stop bit.

Note: Changing the baud rate for the COM port on the PC side does not influence the USART baud rate between the debugger and the
target device.
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3. Design Files

Design files are available through Simplicity Studio when the kit documentation package has been installed.
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4. Kit Revision History

The kit revision can be found printed on the kit packaging label, as outlined in the figure below.

[ B
EFP0111 Evaluation Kit
(1P) Part: SLEVK1000B (D) Date: 10-01-20
ITRORE AW AR
S.nr: 124802042 (Q) Qty: 1
VNIRRT Ml
L _

Figure 4.1. Kit Label

4.1 SLEVK1000B Revision History

Kit Revision Released Description
A01 10 January 2020 Updated to BRD8100B Rev. A03.
A00 13 November 2019 Initial release.
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5. Document Revision History

Revision 1.1

15 January 2020
» Updated kit revision history.

Revision 1.0

20 December 2019
* |nitial document release.

silabs.com | Building a more connected world. Rev. 1.1 | 12




Simplicity Studio

One-click access to MCU and
wireless tools, documentation,
software, source code libraries &
more. Available for Windows,
Mac and Linux!

10T Portfolio SW/HW Quality Support and Community
www.silabs.com/loT www.silabs.com/simplicity www.silabs.com/quality community.silabs.com

Disclaimer

Silicon Labs intends to provide customers with the latest, accurate, and in-depth documentation of all peripherals and modules available for system and software implementers using or
intending to use the Silicon Labs products. Characterization data, available modules and peripherals, memory sizes and memory addresses refer to each specific device, and "Typical"
parameters provided can and do vary in different applications. Application examples described herein are for illustrative purposes only. Silicon Labs reserves the right to make changes
without further notice to the product information, specifications, and descriptions herein, and does not give warranties as to the accuracy or completeness of the included information.
Without prior notification, Silicon Labs may update product firmware during the manufacturing process for security or reliability reasons. Such changes will not alter the specifications or the
performance of the product. Silicon Labs shall have no liability for the consequences of use of the information supplied in this document. This document does not imply or expressly grant
any license to design or fabricate any integrated circuits. The products are not designed or authorized to be used within any FDA Class Il devices, applications for which FDA premarket
approval is required or Life Support Systems without the specific written consent of Silicon Labs. A "Life Support System" is any product or system intended to support or sustain life and/or
health, which, if it fails, can be reasonably expected to result in significant personal injury or death. Silicon Labs products are not designed or authorized for military applications. Silicon
Labs products shall under no circumstances be used in weapons of mass destruction including (but not limited to) nuclear, biological or chemical weapons, or missiles capable of delivering
such weapons. Silicon Labs disclaims all express and implied warranties and shall not be responsible or liable for any injuries or damages related to use of a Silicon Labs product in such
unauthorized applications.

Trademark Information

Silicon Laboratories Inc.® , Silicon Laboratories®, Silicon Labs®, SiLabs® and the Silicon Labs logo®, Bluegiga®, Bluegiga Logo®, ClockBuilder®, CMEMS®, DSPLL®, EFM®,
EFM32®, EFR, Ember®, Energy Micro, Energy Micro logo and combinations thereof, "the world’s most energy friendly microcontrollers", Ember®, EZLink®, EZRadio®, EZRadioPRO®,
Gecko®, Gecko OS, Gecko OS Studio, ISOmodem®, Precision32®, ProSLIC®, Simplicity Studio®, SIPHY®, Telegesis, the Telegesis Logo®, USBXpress® , Zentri, the Zentri logo and Zentri
DMS, Z-Wave®, and others are trademarks or registered trademarks of Silicon Labs. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered trademarks of ARM Holdings.
Keil is a registered trademark of ARM Limited. Wi-Fi is a registered trademark of the Wi-Fi Alliance. All other products or brand names mentioned herein are trademarks of their respective
holders.
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