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TPS61093EVM-519 User's Guide

The TPS61093EVM is an evaluation board to assist in evaluting the TPS61093 IC as a boost or step-up
power supply.
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1 Introduction

1.1 Description

The TPS61093 is a 1.2-MHz, fixed-frequency boost converter designed for high integration and high
reliability. The IC integrates a 20-V power switch, input/output isolation switch, and power diode. When the
output current exceeds the over load limit, the IC’s isolation switch opens up to disconnect the output from
the input. This protects the IC and the input supply. The isolation switch also disconnects the output from
the input during shutdown to minimize leakage current. When the IC is shutdown, the output capacitor is
discharged to a low voltage level by internal diodes. Other protection features include 1.1-A peak
over-current protection (OCP) at each cycle, output over voltage protection (OVP), thermal shutdown, and
under voltage lockout (UVLO).

With its 1.6-V minimum input voltage, the IC can be powered by two alkaline batteries, a single Li-ion
battery, or 3.3-V and 5-V regulated supply. The output can be boosted up to 17-V. The TPS61093 is
available in 2.5 mm x 2.5 mm SON package with thermal pad.

1.2 Applications
* Glucose Meter
* OLED Power Supply
e 3.3-Vto 12-V, 5-V to 12-V Boost Converter

1.3 Features
* Input Range: 1.6-V to 6-V
» Integrated Power Diode and Isolation FET
e 20-V Internal Switch FET With 1.1-A Current
» Fixed 1.2-MHz Switching Frequency
* Over Load and Over Voltage Protection
e Programmable Soft Start-up
» Load Discharge Path After IC Shutdown
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2 TPS61093EVM Electrical Performance Specifications
The specifications below are for TA = 25°C unless otherwise specified.

Table 1. TPS61093EVM Electrical and Performance Specifications

Parameter ‘ Notes & Conditions ‘ Min Nom Max | Units
INPUT CHARACTERISTICS
V|y at J1 Input Voltage 1.6 6| V
ViN_uvLo Input UVLO V| falling 15 155 V
OUTPUT CHARACTERISTICS
Viny = 1.6V, lour < 25 mA 144 150 15.6
OUT at J7 Output Voltage \%
ViN =6V, loyt < 300 mA
Fsw Switching Frequency 1.0 1.2 14| MHz
SLVU327-0ctober 2009 TPS61093EVM-519 User's Guide 3
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3.1

3.2

3.3

Modifications

General

To aid user customization of the EVM, the board was designed with devices having 0603 or larger
footprints. A real implementation likely occupies less total board space. Changing components can
improve or degrade EVM performance. For example, adding a larger output capacitor reduces output
voltage undershoot but lengthens response time after a load transient event. Due to the internal
compensation, the inductor and output capacitor must remain within the datasheet limits in order for the
boost converter to remain control loop stability.

Output Voltage

The TPS61093's output voltage is adjutable and is set by resistors R1 and R2. To change the output
voltage, the user should consult the datasheet on how to properly size R1 and R2 and potentially C6.

Using VO instead of OUT

The TPS61093 has two output pins, OUT and VO. The EVM is designed to regulate the voltage on the
OUT pin, with external loads being applied between J7 and J8. If the application requires slightly higher
efficiency at heavy loads but does not need input-to-output isolation during shutdown or over load
protection, the user can modify the EVM so that it regulates the voltage at the VO pin by

* moving the 0 ohm resistor from R4 to R3,

e replacing C2=0.1uF with a 1 uF or larger output capacitor and

e removing C4=1uF.

Once the above modifications are made, the user must only apply external loads between J4 and J6 in
order for the converter to properly regulate the output voltage.

4
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Schematic

Schematic
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Figure 1. TPS61093 EVM Schematic

Connector and Test Point Descriptions
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51 J1-VIN
This header is the positive connection to the input power supply and is tied to the ICs VIN pin. The power
supply must be connected between J1 and J3 (GND). The leads to the input supply should be twisted and
kept as short as possible. The input voltage must be between 1.6-V and 6-V.

5.2 J2-VIN and GND Kelvin Sense
Although not installed, this header provides Kelvin sense connections across the input capacitor C1.

53 J3-GND
This header is the return connection to the input power supply and is tied to the ICs GND pin. The user
must connect the power supply between J3 and J1 (VIN). The leads to the input supply should be twisted
and kept as short as possible. The input voltage must be between 1.6-V and 6-V.

54 J4-VO
This header connects to the pin that is the output of the non-synchronous boost converter before the
input-to-output isolation switch. Unless the modifications in section 3.2 are made, this header should only
be used for measuring the boost converter output voltage prior to the input-to-output isolation. If the
modifications in section 3.2 are made, then the output voltage at this header is the regulated output
voltage and the user can apply external loads between J4 and J6 (GND).

5.5 J5-VO and GND Kelvin Sense
Although not installed, this header provides Kelvin sense connections across the input capacitor C2.

56 J6-GND
This header is connected to the IC's GND pin. If the modifications in section 3.2 are made to cause the
voltage at J4 to be the regulated output voltage, then this header provides the return connection for an
external load applied at J4.

57 J7-0OUT
This header connects to the pin that is the output of the non-synchronous boost converter after the
input-to-output isolation switch. Unless the modifications in section 3.2 are made, the output voltage at this
header is the regulated output voltage and external loads can be applied between J7 and J9 (GND). If the
modifications in section 3.2 are made, this header should not be used.

5.8 J8- OUT and GND Kelvin Sense
Although not installed, this header provides Kelvin sense connections across the input capacitor C4.

59 J9-GND
This header is connected to the IC's GND pin and provides the return connection for an external load
applied at J7.

5.10 JP1-EN

Pin one of this jumper connects to the IC's EN pin. When its shunt is installed, this jumper ties the EN pin
to VIN thereby turning on the boost converter. The isolation switch also turns on and connects pins VO
(J4) and OUT (J7). Removing the shunt from this jumper allows its internal pull down resistor to pull it to
ground thereby disabling the converter and disconnecting VO (J4) and OUT (J7).
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Test Setup and Results

5.11 TP1 - Test Point

This test point can be used to measure the small signal control loop gain and phase with a Venable or
similar gain phase analyzer. The user must replace the 0-ohm resistor in R3 or R4 with a 49.9-100 ohm
resistor before attaching a gain/phase analyzer between the output voltage and TP1.

6 Test Setup and Results
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Figure 4. Operation with V|y = 3.6V and lgytr = 200mA
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Figure 5. Load Transient with Vg = 2.5V and Igyt from 10mA to 50mA
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7 EVM Assembly Drawings and Layout

through show the design of HPA519, the TPS61093EVM's printed circuit board. The
EVM has been designed using a 2-Layer, 10z copper-clad, 2 inch x 2 inch circuit board.

PY JP1

Figure 6. TPS61093EVM Top and Silkscreen (Viewed from Top)
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Figure 8. TPS61093 EVM Bottom Layer
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8 Bill of Materials
lists the EVM components as configured according to the schematic shown in Eigure 7.
Table 2. TPS61093EVM Bill of Materials
Count | RefDes Value Description Size Part Number MFR
1 C1 4.7uF Capacitor, Ceramic, 6.3V, X5R, 20% 0603 Std Std
1 Cc2 0.1pF Capacitor, Ceramic, 25V, X5R, 20% 0603 Std Std
1 C3 0.1pF Capacitor, Ceramic, 6.3V, X5R, 20% 0603 Std Std
1 c4 1pF Capacitor, Ceramic, 25V, X5R, 20% 0603 Std Std
1 C5 1pF Capacitor, Ceramic, 6.3V, X5R, 20% 0603 Std Std
0 C6 Open Capacitor, Ceramic, 6.3V, X5R, 20% 0603 Std Std
0 J2, J5,J8 Open Header, Male 2-pin, 100mil spacing 0.100 inch x 2 PEC02SAAN Sullins
6 J1, J3, J4, J6, PEC02SAAN Header, Male 2-pin, 100mil spacing, 0.100 inch x 2 PECO02SAAN Sullins
J7,39
1 JP1 PEC02SAAN Header, 2-pin, 100mil spacing Inductor, 0.100 inch x 2 PEC02SAAN Sullins
1 L1 10uH SMT, 1.4A, 127 milliohm 0.189 x 0.189 inch LPS5030-103ML Coilcraft
1 R1 294k Resistor, Chip, 1/16W, 1% 0603 Std Std
1 R2 10.2k Resistor, Chip, 1/16W, 1% 0603 Std Std
0 R3 Open Resistor, Chip, 1/16W, 1% 0603 Std Std
1 R4 0 Resistor, Chip, 1/16W, 1% 0603 Std Std
1 R5 200k Resistor, Chip, 1/16W, 1% 0603 Std Std
0 TP1 Open Test Point, Red, Thru Hole Color Keyed 0.100 x 0.100 inch 5000 Keystone
1 Ul TPS61093DSK | IC, Low Input Boost Converter with Integrated QFN TPS61093DSK TI
Power Diode and Isolation
1 — Shunt, 100-mil, Black 0.100 929950-00 3M
1 PCB 2.0"x 2.0"x 0.062" HPA519 Any
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications, enhancements, improvements,
and other changes to its products and services at any time and to discontinue any product or service without notice. Customers should
obtain the latest relevant information before placing orders and should verify that such information is current and complete. All products are
sold subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in accordance with TI's standard
warranty. Testing and other quality control techniques are used to the extent Tl deems necessary to support this warranty. Except where
mandated by government requirements, testing of all parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for their products and
applications using TI components. To minimize the risks associated with customer products and applications, customers should provide
adequate design and operating safeguards.

TI does not warrant or represent that any license, either express or implied, is granted under any TI patent right, copyright, mask work right,
or other Tl intellectual property right relating to any combination, machine, or process in which Tl products or services are used. Information
published by TI regarding third-party products or services does not constitute a license from TI to use such products or services or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of Tl information in Tl data books or data sheets is permissible only if reproduction is without alteration and is accompanied
by all associated warranties, conditions, limitations, and notices. Reproduction of this information with alteration is an unfair and deceptive
business practice. Tl is not responsible or liable for such altered documentation. Information of third parties may be subject to additional
restrictions.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that product or service voids all
express and any implied warranties for the associated TI product or service and is an unfair and deceptive business practice. Tl is not
responsible or liable for any such statements.

Tl products are not authorized for use in safety-critical applications (such as life support) where a failure of the Tl product would reasonably
be expected to cause severe personal injury or death, unless officers of the parties have executed an agreement specifically governing
such use. Buyers represent that they have all necessary expertise in the safety and regulatory ramifications of their applications, and
acknowledge and agree that they are solely responsible for all legal, regulatory and safety-related requirements concerning their products
and any use of Tl products in such safety-critical applications, notwithstanding any applications-related information or support that may be
provided by TI. Further, Buyers must fully indemnify Tl and its representatives against any damages arising out of the use of Tl products in
such safety-critical applications.

Tl products are neither designed nor intended for use in military/aerospace applications or environments unless the Tl products are
specifically designated by Tl as military-grade or "enhanced plastic." Only products designated by Tl as military-grade meet military
specifications. Buyers acknowledge and agree that any such use of Tl products which Tl has not designated as military-grade is solely at
the Buyer's risk, and that they are solely responsible for compliance with all legal and regulatory requirements in connection with such use.

Tl products are neither designed nor intended for use in automotive applications or environments unless the specific Tl products are
designated by Tl as compliant with ISO/TS 16949 requirements. Buyers acknowledge and agree that, if they use any non-designated
products in automotive applications, TI will not be responsible for any failure to meet such requirements.

Following are URLs where you can obtain information on other Texas Instruments products and application solutions:

Products Applications

Amplifiers pmplifier.ti.com Audio [vww.1r.com/audid

Data Converters Automotive [vww Tr.com/automofiv
DLP® Products [vww .dIp.comn] Broadband [pww i.com/broadband
DSP Fspicom Digital Control [pww ir-com/digitalcontrol
Clocks and Timers [yww Ti.com/cloc Medical [pww Ti.com/medical
Interface [nferfacedico Military [pww ir-com/military
Logic [oaicTiconi Optical Networking [xww Ti.com/opficalnetwor
Power Mgmt powerfr.com Security vww Tr.com/securt
Microcontrollers nicrocontroller.fi.conj Telephony lvww.tr.com/telephony
RFID [wWwiiirfid-co Video & Imaging [pww i-com/vided

RF/IF and ZigBee® Solutions | {r.com/prl Wireless [vww fi.com/wirelesy
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