ti.com/amplifiers

Welcome to the Texas Instruments
New Product Update

We will begin promptly at 1 min past the hour- thank you for your patience
Phone lines will be muted during the presentation.

We are now using web-ex VOIP audio. There is no telephone dial in.

Please post questions on the chat Web-Ex Chat
or contact your sales person or field applications engineer
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Boost Converter & Controller Solutions
New Products/Reference design Update

BCS /BMC, Tl
4Q 2019
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BCS Terminology Definition

Vout —o Vout

|
L

Vin

ol

Vin

L

Boost Converter

Boost Controller

Boost-Buck Converter/Controller
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Boost can also be used as Flyback and Sepic

Isolated Flyback
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Non-Isolated Flyback
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High-V,,r Boost Converter
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NEW

VOUT MAX
TPS61390 LM5002 LM5001 LM5000
3x3 QFN-20 SOIC-8,WSON-8 SOIC-8,WSON-8 e
= 2.7-55Vin P— n = Async
= Upto85vout . aievin . ';_Sly_"fsvm = 31-40Vin
*  Integrated Rectifier Diode + Upto 75Vout + Upto 75Vout = Upto 80vout
* Sample / Hold Integrated = 0.4A Iswmin .+ 08Alsw * L35Alswmin
TPS61170 LRI LM2733
2x2 QFN-6 S S0T23-5
Async .
. A X Async
T v . ﬁ;z‘z‘g‘\’/‘o . = 27-14Vin
. - ut .
: Up to 38V0u: - 1A Iswmin . U]_E \l:WSBVOU‘
TLV/TPS61046
SOT23-6 WCSP-6 TPS61080/1 LMR62421
3x3QFN-10 WSON-6S0T23-5
= Diode integrated = Power diode integrated * Async
= 18V-6Vin . 25-6Vin + 27-55Vin
= Upto 28Vout - Upto 27vout = Upto 24vout
= 07Alsw . 0.7AILBA Isw = 21Alswmin
= 1.0uA max. Isd = True shutdown
= True shutdown
LMR62014
SOT23-5
= Async
= 2.7-14Vin
« Upto 20Vout
= 1.4A Iswmin
TPS61093 TPS61085 LMR61428
2.5%2.5QFN-10 MSOP/TSSOP-8 VSSOP-8
+ Power diode integrated = Async . Async
*= 16-6Vin = 2.3-6Vin = 1.2~14Vin
* Upto 17Vout * Upto 18.5Vout = Upto 14Vout
= 09AIsw = 2.0AlIswmin * 22Alswmin
= True shutdown = 100uA max. Iq

TPS61178
3.5x3 QFN-13

Sync
2.7V~20vin

Up to 20Vout
Load disconnect
10A Isw min

TPS61088
3.5x4.5 QFN-20

TPS55332
HTSSOP-20
= 15~40Vin
= Upto 50Vout
= 5.25A Iswmin
TPS61175 TPS55340
HTSSOP-14 WQFN-16, HTSSOP-14
= Async = Async
= 29-18Vin = 29-32Vin
= Up to 38Vout * Up to 38Vout
+ 3Alswmin = 525A Iswmin
TPS55330
WQFN-16
= Async
= 2.9-16Vin
= Upto22Vout
= 525A Iswmin
TPS61372
1.5x1.5 BGA-16
= sync
= 18V-55Vin
= Upto 20vout
= 38Alswiyp
TPS61087
SO TPS61089
* Async 2x2.5QFN
= 25V-6Vin
= Upto 18.5Vout . syne
. ﬁﬁu'j: e 9 = 25V-12Vin
) * Upto 12.6Vout

7A Isw min

Sync
255V~10Vin
Up to 12.6Vout
10A Isw min

ISW peak
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Low-V,, Boost Converter & o New

TPS61096A TPS61046
2x3 QFN 0.8x1.2 WCSP-6
= 1.8-~55Vin *  Diode integrated VREEl0E TPS61090/1/2 TPS61030/1/2
. 28Vout . 1.8V~6Vin 3x3 SON-10
+ 1g,0.5A «  Upto28vout TPS61093 4x4 QFN-16 4x4 QFN/TSSOP-16
= 1uAig = 0.7Alsw . sync 2.5x2.5 QFN-10
*  1.0uA max. Isd = 1.5V~5Vin = Sync = Sync
= True shutdown = 25,30,33Vout = Powerdiodeintegr. *  1.8~5.5Vin = 1.8-5.5Vin
= 0.7Alsw . 1.6~6Vin = Up to 5.5Vout - Up to 5.5Vout
= 0.5uA max. Isd = Uptp17Vout " 22Alsw = 3Alsw
= bypass shutdown =  1.1AlIsw = 20uAlq = 20uAlq

True shutdown True shutdown True shutdown

TPS61071
TSOT23-6
TPS6109 TPS61099 TPS61322x TPS6102x
«  sync Ledls QAN 1.3x0.9 WCSP SOT23-3 e I
TPS6122x  09-65vin . syne
e = Upto55Vout = Sync = 0.7~55Vin OYQ & 5vin « sync

* 06AlIsw = 0.7-5.0Vin «  55vout = 095 )

« 20uAlg = Dual outputs . 08A Iy, * 65UAlg o peeavn | EM2623  TPSE1021A || TPS61022
= Sync = PFMIPWM = Integr. load swiLDO «  08uAlg = 0.75/1.2/1.8A ptoS.5Voufl  wsoN, 2x2 WSON-8 2x2 QFN-7
= 0.7-5.5Vin «  True shutdown=  0.6A Isw = Low Cost . é-gv/:r:sr‘r']vode VSSOP-8
= Upto6Vout = 300nAlq - = Sync .
= 04Alsw = Pass-through *  Trueshutdown  0.8~14vin . 0£~4.4Vin . f)glfstanupvonage
= 55uAlqg TPS612 . Up to 14Vouk 1.8~4.0Vout = 0'5~5 5Vin

3386FN ?8( " 22AlsW . 30AISW .« Upto55V Vout
x3 QFN- = <30UAlq = 9AIsw
s . Load disconnect <30uA Iqg
. ync . h
= 0.3~5.5Vin, Up to 5.5Vout Load disconnect
. 1.35A Isw
= 55uAlq

True shutdown

ISW peak
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V,y Buck-Boost Controller/Converter

&
B
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Boost Controller
C

4 High Voltage Buck-Boost Controller/Converter
40A { LM5170 ] ................
o 25A { Lmsi7s H Lwmsi76 |}
CIC) 15A { Lm25118 | | Lm5118 |}
-
-]
O
~ TPS55160/5 " Deopren
@) TPIC74101/0
O 2A TPS55065
g VOUTk
g 42V 50V 60V 75V 100V
— R
S Boost Controller
E 25A lLM25122_§1lI LM5155 [~ [ LM5156 == { LM5121/22 I ...............................
.c% 15A ([PS43060/6Y)..... V3481 S—— T e
[ 1
LM3478/88
= ©8A =) TPS40210 | v
H IN
40V 48V 52V 65V 100V
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Maximum Input or Output Voltage

Wip TEXAS INSTRUMENTS



ti.com/amplifiers

Charge Pump(Boost/Inverter/Buck-Boost) &

300mA [ TPS60110,6013x | sv [ : ]
| LM27762 |~ 15V to x5V Buck-Boost
250mA LM27761 | -1.5vto-5v
LM2776 2.7V to 5.5V
200mA LM2775 5V
| TPS6010x, 6012 ] 3.0vs3av
150mA | TPS60101 | sv
TPS60150 5V
lout LM2750 5V, 3.8V to 5.2V
100mA [ TPS6010x,6012x,6020x,6021x | 33v
| TPS6014x | sv
60mA
| TPS60400 | -1.6vto-55v
[ TPS6020x, 6021x ‘ | 33v
50mA
[ TPS6024x | 27v30v,33vsy
30mA BN
| LM2765,2766,2767 . | 36vito11v
20mA 3.0V, 3.3V | TPS6030xx LM2682 | -avto-11v
[ TL7660 7, | -L5Vto-10V
08V 09V 18V 2.5V 2.7V 3.3V 3.6V 6ov 65V /7 10v 12V
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LM5155/51
2.2MHz Wide VIN Non-synchronous Boost Controller

Features

Wide input range : 3.5V~ 45V

(2.97V ~ 16V when BIAS=VCC, 1.5V~45V when BIAS=2.97V)
Programmable frequency 100kHz to 2.2MHz with clock
synchronization

Shutdown 5 <5uA

Non-switching I < 450UA

1.5A peak gate driver

100mV current limit threshold with optional hiccup mode protection
1.0V +/-1% reference

Adjustable slope compensation

Programmable line UVLO

Adjustable soft-start

PGOOD indicator

OVP protection

Thermal shutdown

12pin-WSON package (3mmx2mm) with Wettable Flanks

Applications

General purpose Boost / Sepic
Battery powered application
Industrial Flyback power supply/ Primary side controlled Flyback

Tl Information — Selective Disclosure

Upcoming 60Vin version with integrated spread spectrum

Boost/Sepic/Flyback(Non-isolated/isolated) configurable
Wide VIN for a variety of power rails including 1-cell battery
Switching frequency out of AM band

Small solution size at 2.2MHz

Low shutdown g reduces battery drain in battery-powered
application

Low current limit threshold minimizes power loss

Optional hiccup mode for sustained overload / short-circuit
protection

Allows high step-up ratio using SYNC

VsuppLy

T : RAAS!
]
:l: BIAS VCC GATE

UVLO/SYNC Cs

LM5155
AGND PGND

PGOOD
oSS cowmp

il
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LM5155X
Hiccup Mode Protections

A

64 cycles of 32768 hiccup 60 cycles of
current limit mode off cycles current limit
/\ /\

4 cycles of
7normal  cymrent limit
switching 32768 hiccup
cycles mode off cycles
/\

Inductom /\/\/\/\/\/\ /\/\/\/\/\NW\M/\/\/\/\/\
{

VsuppLy

| 2888 Viow
T A

:|: BIAS VCC GATE
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=
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Hiccup mode protection |
Disabled Enabled
LM5155 LM51551

10
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LM5155 EVMSs

. * Vin: 18-36V
Vin: 6-18V * Vout: 5V
Vout: 24V e P:20W

P: 50W * Isolation
440KHz « 250KHz
Switching Switching

Flyback EVM

Vin: 5-42V
Vout: 12V
P: 24W
2.2MHz
Switching

SEPIC EVM

Tl Information — Selective Disclosure % TEXAS INSTRUMENTS
11



ti.com/amplifiers

PMP22151 70-W flyback and 37-W boost power tree reference design
Key Specs: 24V Rail input, 37V boost and 28V isolated output Device: LM5155

Features Performance

» VIN=21.4V to 26.4V,
= Vout 1: Isolated Flyback 28V 2.5A - o

= Vout 2: Boost 37V 1A / \__\ /

= Flyback efficiency up to 94.2%

Applications
e

= Fire alarm control panel
/ / ——EFFICIENCY
V/ ——POWER LOSS
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LM5170

Multiphase Bidirectional Current Controller

+ 100-V HV-port and 65-LV port » Optimized Architecture
* 1% Current Regulation Accuracy + Ease of Use
* 1% Accuracy Current Monitor Outputs » Cost Effective
« Simple Interface: ISET, DIR, and EN, IOUT * High Performance
« B5A Gate Drivers * Rich Features/Functions
* Low Ig (15uA) at shutdown.
* Sync to External Clock, and Multiphase Stackable :Yrt — ',‘.Xrt
+ Averaged Current Mode Control O ' N O
« Multi Phase Interleaving Operation % CH-L POWER STAGE
* Independent Enable for Each Channel N LM5170
+ Diode Emulation at Light Load prevents negative current HoL swi LO;H L eoR
+ Programmable Dead Time v v SONTRELEE coiale
. . AD

« Cycle by Cycle Peak Current Limit ° Vi
+ Over Temperature Shutdown APl T DUAL CHANNEL osc
* Over Voltage Protection MCU ‘;”‘f’ > oR MANAGEMENT GND:%
* MOSFET Failure Detection and Protection . D =
+ Package: QFP-48 (9 mm x 9 mm) A= -

CH-2 BI-DIR CS28B

CONTROLER 2«

HO2 SW2 LO2
O —
<—
[_‘q_f LYY Y\ AN
—%} CH-2 POWER STAGE 13
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TPS61390
85-V Boost Converter with Output Current Monitor and Sample / Hold

* Input Voltage Range: 2.7 Vto 5.5V * Single Stage to Support Output Voltage up to 85V: Simplify

+ Output Voltage Range: upto 85V the power stage structure

« Rdson of Switching FET: 700 mQ + Compact Solution Size with Highly Integration: Single chip
with 3x3 QFN integrates the Boost, Current Mirror and

* Integrated Rectifier Diode

. . Sample/hold Circuitry.
« Current Monitor Range: 0.5 uA to 2 mA, with +/- 10% Accuracy « Low Output Ripple: Minimize the noise and lower the
+ Sample / Hold Buffer Offset: 4 mV capacitance
» Current Monitor Ratio: 1:5 and 4:5 » Fast High Optical Power Protection: Rich and robust protection
* Quiescent Current: 1 mA for the APD in fault condition
« Switching Frequency: 750 kHz
+ High Optical Power Protection (with a FET in series with APD) TPS61 APD Boost

SAMPLE
DISCHG

+ Sample / Hold Integrated T} nput Voltage Non-sync Boost

* 3mm x 3mm QFN — 20 pins :
2 g 3 Adjustable
2z @ Z 1 output voltage

Applications w7 w -
« Optical Module — OLT (Burst Mode) o T curen
« APD Bias onL . L " Monitor
» High Voltage Sensor isHoRT| o Sample/
EEEENEEEE Hold

Tl Information — Selective Disclosure % TEXAS INSTRUMENTS 14
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TPS61022 High current

5V, 9A boost converter with input voltage down to 0.5V

* Input voltage range: 0.5V to 5.5V * Low input voltage

+ Startup voltage: 1.8V * Large output current

» Output voltage range: Vin to 5.5V » Smallest solution in industry
+ Typical 20pA quiescent current from Vout

+ Pass-through when Vin > Vout 0.5V - 5.0V L1

« Valley current limit: 6.5A min, 9A typical — T YA
* Rdson: 13mQ low side and 18mQ high side c1 1.0pH

* Pin-selectable PFM / Forced PWM in light load 1

* Internal 1ms soft start time ) VIN sw
* True disconnection during shutdown
+ 1.0MHz/500kHz switching frequency operation ¢

1L
Cc2
+ Available in 2mm x 2mm hotrod QFN package PWM . R1
- TPS61022 1

MODE

=
Applications = En "

ON
OFF—I

* Super Cap =
* USB Port
* LED torch

VOUT
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[PS61022 g uick start calculator
Technical documentation — Design & development ¥ Order now = Quality & packaging = Support & training
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Description | Features | Diagram | Design resources foryou | Parametrics

Description Features

The TPS61022 provides a power supply solution for portable equipment and .
loT devices powered by various batteries and super capacitors. The TPS61022 .
has minimum 6.5-A valley switch current limit over full temperature range.
With a wide input voltage range of 0.5V to 5.5V, the TPS61022 supports
supercapacitor backup power applications, which may deeply discharge the
supercapacitor. *

The TP561022 operates at 1-MHz switching frequency when the input voltage
is above 1.5 V. the switching frequency decreases gradually to 0.6 MHz when

Input voltage range: 0.5V t0 5.5V

1.8-V Minimum input voltage for start-up

Qutput voltage setting range: 2.2 Vto 5.5V

Two 12-m0 (LS) / 18-mQ (HS) MOSFETs

8-A Valley switching current limit

94.7% Efficiency atViy =3.6V, Vour=5Vand lpyr=3 A

1-MHz Switching frequency when Vi > 1.5V and 0.6-MHz switching

frequency when Vi < 1V

View more
Design resources for you
Technical documents
Document type Title Date
Design files TPS61022 Calculation Tool 31Jan 2019
Application notes Supercap last gasp failsafe power for RF comunications in E-Meters 27Jan 2019
Application notes Design considerations for a resistive feedback divider in a DC/DC converter 26 Apr 2012

View all technical documents %

Diagram

TPS61022 - Functional Diagram

New!
WEBENCH® Power Designer is now even
easier to use. Try it now.

WEBENCH® Designer TPS61022

Min Max Range
Vin 2.70 - 435 |V 05to5.5V
Vout 5 V 22to5.5V
lout 3 A <4A

Tl Information — Selective Disclosure
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New Product Updates now on our website!

https://training.ti.com/npu

Wi TEXAS INSTRUMENTS a Login/Register

TI Training & Videos > Applications & designs  Live trai Products  Tools & software Feedback @ Global

New Product Updates for Industrial Applications Email

Join our webinar series, as we explore different industry trends and technologies across our diverse product portfolio. Over the coming months, our experts will cover the
latest analog and embedded processing topics across industrial applications.

Table of contents Additional information

@ Learn more about TI's innovation, system expertise and large selection of reference designs
focused on industrial applications

1. TI's latest product releases focused on industrial applications
1. TI's latest product releases focused on industrial applications

This is a running series of 30 minute webinars intended to inform industrial customers of TI's newest products. Each webinar focuses on one of 50+ product lines in both
analog and embedded processing.

# a Title Duration Overview
11 MSP430 sensing and measurement MCUs: New 26:41 A short overview of our MSP430 sensing & measurement MCUs. Learn about
product update our expanding portfolio of CapTlvate capacitive sensing MCUs and ultrasonic

sensing...

8 Login required

ti.com/amplifiers
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Upcoming Broadcasts

ti.com/amplifiers

Date Topic

12/12/2019 Power over Ethernet

12/19/2019 Break

12/26/2019 Break

1/2/2020 Break

1/9/2020 SimpleLink™ wired and wireless Arm®

MCUs
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