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TI's new high efficiency, low-I,
automotive buck converters

Nick Zahabizadeh

Product marketing engineer




Agenda

Tl SR portfolio

— TPS6290x-Q1 / TPS6299x-Q1

Where MVB sockets can be found

— “PMIC attach”

Use Case Examples:
— ADAS (Advanced Driver Assistance Systems)
— Powertrain

— Zonal Architecture

Q&A
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TI's step-down DC/DC converter portfolio

SR-WVB
A * Low Io, bestin class EMI, power density devices
100 — «  Automotive load-dump; 24/28/48 V rails
75 —— SR-MVB
High full-load efficiency & power density
50 Broad portfolio of 12 V/24 V converters for all markets
B SR-WVB: SRLVE
v ol Featuring simple switcher® products - Smallest solution & Lowest |, — Battery Power
Lower current 3.3/5 V rails
30—+
Vin
SR-MVB:
12== Featuring SWIFT™ converters (TPS54xxx),
Low I ( TPS62xxx ) . cost-optimized TPS56xxx converters
7 —_
SR-LVB:
CXaml Featuring industry-lowest noise and I,
| >
1 2 3 6 10 20 30 40 loymax(A)
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Where might an automotive Mid-Vin part be used?

> 5

£

Hybrid, Electric, &
Powertrain Systems

Advanced driver assistance
systems (ADAS)

Body Electronics and Lighting

Infotainment

Up to 24V

i ‘ . EV Battery (~400V) ! : (Iggﬁglttillér:)p
w ‘ —_—P Buck/Boost =lad ‘l SR-MVB

—

=
N e PMIC/BucksL
Wide Vin DC/DC SR-MVB J : ) 4 condition) —
- Diode Clamp - SR-MVB
PMIC/Bucks

PMIC/Bucks

K ‘£

Powering devices off coax Powering off 5V intermediate rail EV — LV battery removal Powering off regulated battery
voltage
TPS65400-Q1 Multi-channel, PMBus Lite TPS65263-Q1 Multi-channel TPS62903-Q1 QFN WF, Q1 Grade 1 TPS65263-Q1 Multi-channel
TPS629210-Q1 Low Iy, small package TPS62913-Q1 Low ripple, high efficiency TPS629210-Q1 Low I,, small package TPS62913-Q1 Low ripple, high efficiency
TPS62903-Q1 Low I,, wettable flanks TPS62903-Q1 Low Iy, wettable flanks TPS62130A-Q1 Q1 Grade 2 TPS62903-Q1 Low I,, wettable flanks
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Control architectures

When to use

Example
control
modes

Featured
product

Typical
applications

Fixed-frequency

When system predictability is most
important

Voltage mode, current mode, advanced
current mode (ACM)

TPS54331-Q1, TPS62913-Q1

Constant on time (COT)

Fast transient response, reduced passive
component count, avoiding loop
compensation

D-CAP family, DCS

TPS629210-Q1, TPS6290x-Q1

Filter out switching frequency for
improving EMI; noise/ripple sensitive

Small solution size, ripple at output OK,
need quick load change responses
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Little vespa auto Vespa auto E

TPS6217x-Q1 E! TPS6216x-Q1 E TPS6215xA-Q1 E
3-17V, 0.5A 17 pA Ig, DCS 3-17V, 1A 17 pAlg, DCS 3-17V, 1A 17 pAlg, DCS

TPS629210/06/03-Q1 TPS6290x-Q1 / TPS6299x-Q1
17V, 1A/0.6 AI0.3A, 4 A IQ DCSE~10 V/18 V, 1/2/3 A, 4 uA IQ, DCS,

2.25 MHz, 2x2 QFN 2.25 MHz, 2x2 QFN 2.5 MHz, 3x3 QFN
Q e Q 2.5 MHz , SOT583 25MHz 1.5x2 QFN WF

TPS560200-Q1 E TPS54325/225-Q1 E! TPS6213xA-Q1 E
17V, 0.5 A, DCAP2, 650 K 18V, 3 A, 2 A, DCAP2, 650 K 3-17V, 3A 17 pAlg, DCS
SOT23-5 HTSSOP-16 2.5 Mhz, 3x3 QFN

Oslo auto TPS62913-Q1'

3~17 V, 2/3 A, low noise/ripple,
2.5 MHz 2x2 QFN

TPS65400-Q1 E TPS65263/-1 Q1 TPS65268-Q1 E!
18V, 4 AlA AI2 AI2 A,CM, 2 MHz | 18V, 3 Al2 A/2 A, CM, 2 MHz 18V, 3 A2 A/l2 A, CM, 2 MHz
PMBus lite, 7x7 QFN 5x5 QFN 5x5 QFN

2021 2022 2023
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Vespa auto | TPS6290x-Q1

3Vto18V,3Ato 1A, Low-ls, synchronous buck converter in QFN WF package

Input voltage: 3V — 18 V (20 V Abs Max)
Output voltage: 0.4V -5.5V
* Adj. via external divider, 0.6 Vto 5.5 V
* Internal divider: 16 options from 0.4 to 5.5V
1% output accuracy with selectable forced-PWM operation
T, up to 165°C
Precise-enable, CONFIG-pin, window-PG comparator
1 uH inductor, 22 uF cout, no external bootstrap
Small 2.2 mmx2 mm QFN HR package with wettable flanks
DCS-Control™ with AEE
4 pA quiescent current
Selectable output discharge
Highly flexible- & easy-to-use
— Optimized pinout for single-layer routing
— Precise enable input
— Optional forced PWM- or auto-power-save-mode
— Power good output and active output discharge

Applications

ADAS — Cameras, Domain Controllers

Body Electronics — Zonal Controllers

Powertrain systems — Traction Inverters, Battery Control Units
Infotainment and cluster — Displays

Factory Automotion — High-Temp SBC and Application Cards

Benefits

New
release!

Saves PCB area by smallest solution size

* No bootstrap-C, fixed Vg options, 1 uH, 22 uF Co

+ Small QFN package with flexible single layer routing
AEC-Q100 grade 1

+ DFMEA, FS capable (FIT and FMD documentation)

Extended temperature variant available (-55°C — 150°C)
Output monitoring by window-PG comparator
Input monitoring by precise EN-threshold and hysteresis (POC-filter)
1% accurate and low ripple output in forced-PWM configuration
High efficiency at light load
10Vin variant available for cost-effective applications (TPS6299x-Q1)

VIN VOUT
3Vto18V TPS6230x-Q1 1pH 0.6 Vt05.5V
O E:] VIN SW []_/WY_\ - '®)
c1 —{ ] &N vos D—/ —_
— R1 S
10uF T 22 uF

FB/
L] S/ vseT L

L

MODE/ R2 §
1 sconr Pe [
C3== R3 GND

v ;g v
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TPS6290x-Q1 value propositions

e ——
EQ%

o / « 82% at1V/3A

High efficiency

« 87%peakatlV/1A

* 4 pA Quiescent Current
« 12Vin @ 1 MHz
« L=22uH
// T Content:
R +  Comparison of TPS6290x vs. TPS621x0

Currant (mA}

Cin

L

GND vos

EN ] [ sW
N (- |
S-CONF FBVSET
r

vouTt

GND

Small-size

2.2 mm x 2.0 mm QFN
HotRod with Wettable flanks
400 um lead length

250 um uniform lead width at
package boundary

High Fsw enables 1 uH
inductor

Single-layer PCB layout

Flexibility with SCONF (Smart-config-pin)

Table 7-1. SmartConfig Setting Table . H H H
# LE\I'ELQRRESE)TDR FBIVSET- Few (MHz) OuUTPUT MODE {AUTO OR DYNAMIC MODE ‘ Selectable deV|Ce Settl ng Vla ReS|St0r
VALUE [©] PIN DISCHARGE FORCED PWM)] CHANGE . .

Setting Options by Level - VOUt Set by FB/VSET (Adj / fIXEd)
1 9o ewwr| 2w MemEee T MODE (Auto-Mode / FPWM)
2 HIGH (=¥ wooe) extemal FB &8 ves Foroed Fai H H

g oo - Active discharge (YES / NO)
] T8k extanal FB 25 Auls PF:‘;“""" wih - FSW (1 MHz/25M HZ)
4 887k external FB 25 no Faroad PWM

110k extarnal FB 1 ves Auto FEAMPWL C O nte nt:
¢ i exerrel P8 ! i Foroed Pei +  Multi-Function Pins for Easy Designing
7 160k exlamal FB 1 na futa FRMAWM - - - —
a M0k ootermei 1B | P Foreed P *  Which pinout is best? How individual,
s i vseT 25 yr | AURFRHEIINS - multifunctional and trimmed pinouts help
W 24k wsET 25 yes Foroed Fi address design challenges
1 402k WSET 25 0 fulo PRAPAM wh
12 499k VSET 258 L] Foroad Pk
13 B19% WVSET 1 yes fute FFREIA
14 T6Ek VSET 1 yos Furoad FWM
15 953k WSET 1 no fuito PRMEWAL
16 1Bk V3ET 1 Foroed FAWM
(1) E96 Rasiator Saries. 1% Accuracy, Temparature Cosflicient better or equal than £200 pemec

vout
0.6V -5.5V

=

c2

22 4F

vouT
0.4V -55V

T

c2

29 uF

Set Vout by FB(Ad)) or VSET

Adjustable Version for

» High flexibility (Vout)

+ LED application

* Customers are familiar

VSET version for

* higher accuracy
1% VOUT directly

* lower system I,
4 pA

* Smaller & cheaper solution
up to 2 components less
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https://www.ti.com/lit/pdf/slvaf56
https://e2e.ti.com/blogs_/b/powerhouse/posts/which-pinout-is-best-how-individual-multifunctional-and-trimmed-pinouts-help-address-design-challenges
https://www.ti.com/lit/pdf/slvaf55

Functional safety MCU power with PMIC + TPS6290x-Q1 / TPS6299x-0Q1

_— e e e  a a

[
| | |
| ' Reverse Voltage protection upto1.0A T 58Vto 6.0V

TPS6290x-Q1
TPS6299x-Q1

E

I VDD_Core 1.2V

b
g ‘1: ME—'NI I upto3d A

il

I
|
I
I
|
I
| |
I |
' |
| ; 00 I
| ] = SINSE
| Peripheral 1 120 mA N I L |
| T I | = |
| Sensor / up to = up to 500 mA (5V) vDD12 |
| Peripheral 2 ) 400 ma up to 350 mA (3.3V) (Core Supply) |
: T : VDD3/5 I
| ]1 T 33V VDDS33 (10 supply) :
|
| L Transceiver f I VDDA33 :
| 5V up to Peripheral -I |
| 5 mA e T I
| from Transceiver [ >— ADC_VREFHI (irteman |
| from Ignition (KL15) [_>— T ADC_VREFLO (intemal) |
| = |
| o SERRERWDE SAFETY_ERRORn |
I Safing < |
[ 4 |
: E =P v p SPI I
- - 1 |
| iDiagnostics . |piaG OUT ! <« Functional :
| 1Analog - P ADC |
| { Dl - o safety MCU |
............ RES <
: Resel ;—-:I | PORz I
|
I |
| Safing [_>— GPIO I
I |
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Use case | ADAS

Power over Coax

9V-12V 1.8V1.2A
TPS62903-Q1

ADAS Camera Imager

Power over Coax

9v-12v 1.8V 100mA /
— ] PMIC 1.1V 100mA
(TPS650320-Q1) Low Noise LDO
or Buck
Buck 1 —
—i ADAS Camera Serializer
- Low quiescent current 5 L
Buck 2 LVB Buck 1.8V 100mA
) ) ] (TPS628501-Q1)
« Small solutions size, reduced B .
. Buck 3 ADAS Camera Serializer
number of passives
1 LVB BUCk 1.0V 100mA
« Qut of AM range (2 MHz+) 0 (TPS628501-Q1)
—
Low Noise 100 ADAS camera power tree from coax
Buck

ADAS Camera Imager

0.8V3.0A

TPS62903-Q1

High-end ADAS camera power tree from coax "
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Use case | Powertrain

SR MR
(~15 ngfr;/ns ient) 12V1.5A
—— Wide Vin Buck TPS62901-Q1
m 5V10mA
* QFN wettable flanks package Sirom
* Efficiency at load CAN transceiver power in traction inverter LDO Tracker Precise Shunt
Vref
« High thermal spec (grade 1+)
5V CAN

Transcievers
13
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Use case | Zonal

36V

Zonal SBC

6V, Vin headroom of 7.5V

TPS62902-Q1
* Low quiescent current

 Efficiency | - 23 |
* Small solutions size, reduced Low Vin Buck Low Vin Buck
number of passives (TPS628502-Q1) (TPS628501-Q1)
» Device flexibility and configuration
1.05V @1.8A 1.5V @ 500mA
Automotive Ethernet Automotive Ethernet
Switch Gateway

Zonal module ethernet power tree 1
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Little vespa (TPS629210 / 06 /03-Q1)

0.3 A/0.6 A/1 A, high efficiency, low I, and small size automotive and commercial buck converter family

* Inputvoltage: 3V -17V + Saves PCB area by smallest solution size
« Output voltage: 0.4V -55V * no Bootstrap-C, fixed V options, 2.2 pH, 22uF Co @
« Adj. via external divider, fixed Voltage options + Small SOT583 with flexible single layer routing N
« 1A/0.6 A/0.3A * Q100-qualified version available
* 1% output accuracy + Extended leads package available: TPS629210QDYCRQ1
« Selectable forced-PWM or auto-PFM operation * Output monitoring by window-PG comparator Ipipipt
+ T, upto150°C * Input monitoring by precise EN-threshold and hysteresis (POC-filter)
* Precise-enable, CONFIG-pin, window-PG comparator * 1% accurate and low ripple output in forced-PWM configuration
+ Small SOT583 package (2.1 x 1.6 mm) + Optimizes battery lifetime & energy budget
« DCS-Control™ with AEE VIN Little Vespa 2.2 uH VOUT
* 4 pA Quiescent Current V-1V r 0.4V =53V
o (] VIN sw [ Y Y YN o)
4.7 uF L Hen vos [ __22 uF
Applications Standard Extended Leads VS':EBT/ L
. ADAS systems
. Factory, building automation 1 ooone  PeLH—
. Grid infrastructure G.EP
N N
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http://www.ti.com/product/TPS629210-Q1

Visit www.ti.com/npu

For more information on the New Product Update
series, calendar and archived recordings
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you
will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these
resources.

TI's products are provided subject to TI's Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with
such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable warranties or warranty disclaimers for
TI products.

Tl objects to and rejects any additional or different terms you may have proposed.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2023, Texas Instruments Incorporated


https://www.ti.com/legal/terms-conditions/terms-of-sale.html
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