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The TS331x is a low power boost converter with an industry leading low quiescent cur-

rent of 150 nA, enabling ultra long battery life in systems running from a variety of bat- KEVIEEATURES

tery sources. The TS331x steps up input voltages from 0.9 V to 5.0 V to eight selectable

output voltages ranging from 1.8 V to 5.0 V. The TS331x includes two output options, * Input Voltage Range: 0.9 V-5.0 V
one being an always-on storage output while the additional output is an output load * Jumper selectable VOUT:

switch that is designed to burst-on loads in a low duty cycle manner. +18V,21V,25V,285V,3V,33V,
4.1V,5V (TS3310/12)

The TS331x output voltage can be set via jumpers SO, S1, and S2. Both the STORE « 4V, 42V, 435V, 45V, 46V, 4.7V,
and OUT output can be monitored along with the power good output VGOOD. Jumper 4.8V, 4.9V (TS3314)

OUT_ON is available to disable or enable the OUT output.

» OUT Enable/Disable Jumper

* 10 pH Inductor, 900 mA IsaT
» Taiyo Yuden: CBC3225T100KR

ORDERING INFORMATION

+ TS3310DB
+ TS3312DB (1.9 V UVLO)
» TS3314DB (4.xV outputs)
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1. Description

The maximum available output current for the TS331x is a function of the inductor value and the average input current. The average
input current will vary according to the load. When the output current is at its maximum, the averaged input current is also at a maxi-
mum. The maximum averaged input current is defined by the following equation.

Ip;k_ Tus x V

Inavemax)= 2 = T

Equation 1. Maximum Average Input Current Calculation

The expected maximum STORE output current is defined by the following equation.
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IsTorE(MAX) = IN(AVG,MAx) * Efficiency
Equation 2. Expected Maximum STORE Output Current Calculation

The table below lists some example inductor values and the corresponding expected maximum output load current available for the
TS331x, assuming an 85% efficiency, an input voltage of 2 V, and an output voltage of 3 V (4.35 V for TS3314).

Table 1.1. Expected Maximum Output Current

TS3310 and TS3312 TS3314
ISTORE(MAX) ISTORE(MAX)
10 pH 56.67 mA 38.63 mA
22 uH 25.75 mA 17.56 mA
33 uH 17.17 mA 11.71 mA
100 uH 5.67 mA 3.86 mA

The TS3310 and TS3312 demo board is configured for 3 V output by default. The TS3314 demo board is configured for a 4.35 V output
by default. The TS331x demo board provides test points to monitor the output voltage STORE and OUT. The power good pin, VGOOD,
is pulled to the STORE output by a 3.3 MQ pull-up resistor R1 and can be monitored via test point PG. To enable or disable the OUT
output voltage, a jumper for the OUT_ON pin is available. The STORE and OUT output voltage can be set via jumpers S2, S1, and SO.
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2. Quick Start Procedure

Table 2.1. STORE Output Voltage Options

TS3310 TS3312 TS3314

STORE STORE STORE
0 0 0 1.8V — 4V
0 0 1 25V 25V 42V
0 1 0 33V 33V 435V
0 1 1 5V 5V 45V
1 0 0 21V 21V 46V
1 0 1 285V 285V 47V
1 1 0 3V 3V 48V
1 1 1 41V 41V 49V

To evaluate the TS331x, perform the following steps:

1. Connect the battery or power supply’s positive terminal to the test point labeled IN. Connect the negative terminal of the battery or
power supply to the test point labeled GND.

2. To monitor the STORE output voltage, connect the positive terminal of the voltmeter to the test point labeled STORE. Connect the
negative terminal of the voltmeter to the test point labeled GND. The output voltage should be approximately 3 V (TS3314: 4.35 V).

3. To monitor the STORE output voltage ripple, connect an Oscilloscope probe to the test point labeled STORE.

4.To monitor the OUT output voltage, connect the positive terminal of the second voltmeter to the test point labeled OUT. Connect
the negative terminal of the voltmeter to the test point labeled GND. The output voltage should be approximately 3 V (TS3314: 4.35
V). To disable the OUT output voltage, set jumper OUT_ON to LOW.

5. To monitor the open-drain VGOOD output, connect an Oscilloscope Probe to the test point labeled PG. The VGOOD output signal
assumes a high impedance once the STORE output voltage is greater than 90% of the target output voltage, which is 2.7 V for the
3 V default configuration for the TS3310 and TS3312. 90% of the target output voltage for the TS3314 is 3.915 V for the default
4.35 V configuration.

To evaluate the TS331x with a different output voltage setting, reconfigure the provided jumpers S0-S2. Please refer to the above table
for the available output voltages and their corresponding S0-S2 jumper configuration.
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Figure 2.1. TS331x-EVB Schematic

o5
¥
3
<45

O O

silabs.com | Smart. Connected. Energy-friendly.




UG175: TS331x EVB User's Guide

Quick Start Procedure

Table 2.2. TS331x-EVB Component List

Quantity Reference Value Rating Voltage Tolerance Type Footprint OPN
2 C1,C2 22 uF 6.3V +20% X5R C0805 C0805X5R6R3-226M
3 C3,C4,C5 | 0.1pF 16V +10% X7R C0402 C0402X7R160-104K
1 J1 Header HDR1X1 TSW-101-07-L-S
4 JP1, JP2, Header CONN-1X3 TSW-103-07-L-S
JP3, JP4
4 JP5, JP6, Header CONN1X2 TSW-102-07-L-S
JP7, JP8
4 JS1, JSs2, Shunt N/A SNT-100-BK-T
JS3, JS4
1 L1 10 yH | 900 mA +10% UnShielded IND-CB3225 CBC3225T100KR
1 PCB BARE PCB N/A TS3310_12_14DB
Rev 1.0
1 R1 3MQ | 1/16 W +5% Thickfilm R0603 CR0603-16W-305J
1 U1 TS3310 5V Power DFN10N2.0P0.4E0.9X1.4 TS33101TD1022
TS3312 TS3312ITD1022
TS3314 TS33141TD1022
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Disclaimer

Silicon Laboratories 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 Laboratories 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 Laboratories reserves the right to
make changes without further notice and limitation to product information, specifications, and descriptions herein, and does not give warranties as to the accuracy or completeness of the
included information. Silicon Laboratories shall have no liability for the consequences of use of the information supplied herein. This document does not imply or express copyright licenses
granted hereunder to design or fabricate any integrated circuits. The products are not designed or authorized to be used within any Life Support System without the specific written consent
of Silicon Laboratories. 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 Laboratories products are not designed or authorized for military applications. Silicon Laboratories 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.

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®,
ISOmodem®, Precision32®, ProSLIC®, Simplicity Studio®, SiPHY®, Telegesis, the Telegesis Logo®, USBXpress® and others are trademarks or registered trademarks of Silicon Laborato-
ries Inc. ARM, CORTEX, Cortex-M3 and THUMB are trademarks or registered trademarks of ARM Holdings. Keil is a registered trademark of ARM Limited. All other products or brand
names mentioned herein are trademarks of their respective holders.

®

Silicon Laboratories Inc.
400 West Cesar Chavez
Austin, TX 78701

USA
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components

Click to view similar products for Power Management |C Development Tools category:
Click to view products by Silicon Labs manufacturer:

Other Similar products are found below :

EVAL-ADM1168LQEBZ EVB-EP5348Ul MIC23451-AAAYFL EV MIC5281YMME EV DA9063-EVAL ADP122-3.3-EVALZ ADP130-
0.8-EVALZ ADP130-1.2-EVALZ ADP130-1.5-EVALZ ADP130-1.8-EVALZ ADP1714-3.3-EVALZ ADP1715-3.3-EVALZ ADP1716-2.5-
EVALZ ADP1740-1.5-EVALZ ADP1752-1.5-EVALZ ADP1828LC-EVALZ ADP1870-0.3-EVALZ ADP1871-0.6-EVALZ ADP1873-0.6-
EVALZ ADP1874-0.3-EVALZ ADP1882-1.0-EVALZ ADP199CB-EVALZ ADP2102-1.25-EVALZ ADP2102-1.8/5EVALZ ADP2102-1.8-
EVALZ ADP2102-2-EVALZ ADP2102-3-EVALZ ADP2102-4-EVALZ ADP2106-1.8-EVALZ ADP2147CB-110EVALZ AS3606-DB
BQ24010EVM BQ2407/5TEVM BQ24155EVM BQ24157EVM-697 BQ24160EVM-742 BQ24296MEVM-655 BQ25010EVM

BQ3055EVM NCV891330PD50GEVB ISLUSBI2CKIT1Z LM2744EVAL LM2854EVAL LM3658SD-AEV/NOPB LM3658SDEV/NOPB
LM3691TL-1.8EV/NOPB LM4510SDEV/NOPB LM5033SD-EVAL LP38512TS-1.8EV EVAL-ADM1186-1MBZ



https://www.x-on.com.au/category/embedded-solutions/engineering-tools/analog-digital-ic-development-tools/power-management-ic-development-tools
https://www.x-on.com.au/manufacturer/siliconlabs
https://www.x-on.com.au/mpn/analogdevices/evaladm1168lqebz
https://www.x-on.com.au/mpn/enpirion/evbep5348ui
https://www.x-on.com.au/mpn/micrel/mic23451aaayflev
https://www.x-on.com.au/mpn/micrel/mic5281ymmeev
https://www.x-on.com.au/mpn/dialogsemiconductor/da9063eval
https://www.x-on.com.au/mpn/analogdevices/adp12233evalz
https://www.x-on.com.au/mpn/analogdevices/adp13008evalz
https://www.x-on.com.au/mpn/analogdevices/adp13008evalz
https://www.x-on.com.au/mpn/analogdevices/adp13012evalz
https://www.x-on.com.au/mpn/analogdevices/adp13015evalz
https://www.x-on.com.au/mpn/analogdevices/adp13018evalz
https://www.x-on.com.au/mpn/analogdevices/adp171433evalz
https://www.x-on.com.au/mpn/analogdevices/adp171533evalz
https://www.x-on.com.au/mpn/analogdevices/adp171625evalz
https://www.x-on.com.au/mpn/analogdevices/adp171625evalz
https://www.x-on.com.au/mpn/analogdevices/adp174015evalz
https://www.x-on.com.au/mpn/analogdevices/adp175215evalz
https://www.x-on.com.au/mpn/analogdevices/adp1828lcevalz
https://www.x-on.com.au/mpn/analogdevices/adp187003evalz
https://www.x-on.com.au/mpn/analogdevices/adp187106evalz
https://www.x-on.com.au/mpn/analogdevices/adp187306evalz
https://www.x-on.com.au/mpn/analogdevices/adp187306evalz
https://www.x-on.com.au/mpn/analogdevices/adp187403evalz
https://www.x-on.com.au/mpn/analogdevices/adp188210evalz
https://www.x-on.com.au/mpn/analogdevices/adp199cbevalz
https://www.x-on.com.au/mpn/analogdevices/adp2102125evalz
https://www.x-on.com.au/mpn/analogdevices/adp21021875evalz
https://www.x-on.com.au/mpn/analogdevices/adp210218evalz
https://www.x-on.com.au/mpn/analogdevices/adp210218evalz
https://www.x-on.com.au/mpn/analogdevices/adp21022evalz
https://www.x-on.com.au/mpn/analogdevices/adp21023evalz
https://www.x-on.com.au/mpn/analogdevices/adp21024evalz
https://www.x-on.com.au/mpn/analogdevices/adp210618evalz
https://www.x-on.com.au/mpn/analogdevices/adp2147cb110evalz
https://www.x-on.com.au/mpn/ams/as3606db
https://www.x-on.com.au/mpn/texasinstruments/bq24010evm
https://www.x-on.com.au/mpn/texasinstruments/bq24075tevm
https://www.x-on.com.au/mpn/texasinstruments/bq24155evm
https://www.x-on.com.au/mpn/texasinstruments/bq24157evm697
https://www.x-on.com.au/mpn/texasinstruments/bq24160evm742
https://www.x-on.com.au/mpn/texasinstruments/bq24296mevm655
https://www.x-on.com.au/mpn/texasinstruments/bq25010evm
https://www.x-on.com.au/mpn/texasinstruments/bq3055evm
https://www.x-on.com.au/mpn/onsemiconductor/ncv891330pd50gevb
https://www.x-on.com.au/mpn/renesas/islusbi2ckit1z
https://www.x-on.com.au/mpn/texasinstruments/lm2744eval
https://www.x-on.com.au/mpn/texasinstruments/lm2854eval
https://www.x-on.com.au/mpn/texasinstruments/lm3658sdaevnopb
https://www.x-on.com.au/mpn/texasinstruments/lm3658sdevnopb
https://www.x-on.com.au/mpn/texasinstruments/lm3691tl18evnopb
https://www.x-on.com.au/mpn/texasinstruments/lm4510sdevnopb
https://www.x-on.com.au/mpn/texasinstruments/lm5033sdeval
https://www.x-on.com.au/mpn/texasinstruments/lp38512ts18ev
https://www.x-on.com.au/mpn/analogdevices/evaladm11861mbz

