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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.

Vin

—_ x|
Vour

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.

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




UG175: TS331x EVB User's Guide
Quick Start Procedure

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
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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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O6LLecTBO C orpaHMYeHHON oTBETCTBEHHOCTBIO «MocHuny WMHH 7719860671 / KIMNM 771901001
Appec: 105318, r.Mockea, yn.LLlepbakoBckas 4.3, odmc 1107

[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinckon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009

Odomc no pabote c OPUANHECKUMU NTULLAMMU:

105318, r.Mockea, yn.lWepbakosckaa a.3, ocdomc 1107, 1118, AL, «LUepbakoBcKkuniny»
TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)

E-mail: info@moschip.ru

Skype otaena npogax:
moschip.ru moschip.ru_6
moschip.ru_4 moschip.ru_9
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