Welcomel!
Texas Instruments New Product Update

« This webinar will be recorded and available at www.ti.com/npu
* Phone lines are muted

 Please post questions in the chat or contact your Tl sales contact or field
applications engineer
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AUTOMOTIVE USB PD CHARGING:
SOLVING CHALLENGES WITH THE
NEW, FULLY-INTEGRATED TPS25772/762-Q1 USB
TYPE-C ® & POWER DELIVERY SOLUTION

New product
update



Agenda

USB PD charging in automotive

Product overview

Designing automotive charging solutions

Available resources and getting started
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USB Type-C® PD technology overview

USB Std-A USB Type-C®
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What is USB USB Type-C®/PD (Power Delivery) is an expanding interface providing scalability for power and
Type-C®/PD? signaling, enabling a reversible-plug connector and is specification-driven by the USB-I1F
N ; o O3 :
/. / ~ / ‘ Y s ; 2 7 -
. Wall Outlet Ad Ch Power bank USB devi Mobile/Deskt usB d
Where is USB e apter oot owerban accesgglr(i:;: ° IﬁDgS * acce[:;v(\)ﬁ(rez
-C® ?
Type-C®/PD" /:‘
f/= 7
5> gakiald
Desktop PC/Server USB hub Infotainment Laptop Monitor, TV Docking station Mobile devices

+ Asingle USB Type-C® connector can deliver functions that several connectors provide today in
everyday electronic products

+ USB PD can support up to 240 W across a wide Vg g range versus standard USB Type-C® at 15 W
* USB PD enables increasing demand of video and high data rates through alternate modes



https://www.usb.org/usb-charger-pd
http://www.google.com/url?url=http://www.digitalhome.ca/forum/202-home-fix-up-including-appliances-hvac-power-tools/155492-usb-wall-outlets-canada.html&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwj-5-Sh4MfJAhWM1CYKHe7HAZ0QwW4ILjAL&usg=AFQjCNGD1wXi-hk5NfhlOMLYGmsp5rAVwg
http://www.google.com/url?url=http://www.llamatronics.com/cgi/php/item.php?Item=WALL-USB&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwiX2sjN4MfJAhVC6CYKHZelDdgQwW4IGDAB&usg=AFQjCNFzAfqJygcLiEhrh2fbCNBzB2Lp3A
http://www.google.com/url?url=http://www.proctorcars.com/car-technology-buying-guide-safety-tech-infotainment-systems/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjBueS14cfJAhXLTCYKHV34ClAQwW4IGjAC&usg=AFQjCNH3-lMKnwux9D2o0LsP5biTUoTXTA
http://www.google.com/url?url=http://edtechteacher.org/?attachment_id=2321&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjer4eRt8rJAhWSoYMKHc9pAjUQwW4IHjAE&usg=AFQjCNFBwlUIRkmRwfFiGjxN7Cmgyu45BQ
https://www.google.com/url?url=https://hardwaretexpert.wordpress.com/category/usb-hub-specification/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjHwv7m4cfJAhUGwiYKHV10BWs4FBDBbgg0MA8&usg=AFQjCNGYK1l4ROcjSA-IxkD66p-sJAe04g
http://www.google.com/url?url=http://usbupdate.blogspot.com/2013/08/usb-30-devices.html&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwiJj8jW4cfJAhVI2SYKHWxjCj8QwW4IMDAN&usg=AFQjCNHkA2qEnGYjJU_HOfZFTZ9rLKuHWw
http://www.google.com/url?url=http://linux.koolsolutions.com/2009/01/26/installing-linux-on-usb-part-1-difference-between-usb-hard-drive-and-usb-flash-or-jump-or-thumb-drive/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwiU5oyntcrJAhXj44MKHSBTDbAQwW4IHjAE&usg=AFQjCNEeRQkuMPD6EOBUAazyMzp566JCVw
http://www.google.com/url?url=http://blog.jovago.com/mobile-devices-revolution-in-africa-the-reigning-fives-2247&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjZrtn64MfJAhUBfSYKHbKsClYQwW4IJDAH&usg=AFQjCNHDN-uXXMkelEqrmtBssvD0K-eUTw
http://www.google.com/url?url=http://www.anandtech.com/show/8496/dell-previews-27inch-5k-ultrasharp-monitor-5120x2880&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwiX4cjE4cfJAhXIZCYKHfE2Bd8QwW4IGDAB&usg=AFQjCNGDVORqHgLIHr_4esSba5VYRxu1jQ
http://www.google.com/url?url=http://www.igeeksblog.com/best-iphone-5-docking-stations/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwjb6O6l4cfJAhXM6SYKHcI_BeMQwW4IKjAK&usg=AFQjCNF29CjJ9kchjBbP4TlMoincUWhnXg

USB PD charging in automotive

Common design considerations

* Number of ports, location

Charging performance, data support

Solution footprint and cost

System compliance

Use-case flexibility
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Automotive USB charging design challenges

Thermal management

12 W

Form-factor, air flow

1I5W 100 W with USB PD

Electromagnetic compatibility - EMC
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http://en.wikipedia.org/wiki/File:EMI_coupling_modes.svg

‘W buck- ith single, dual-
TP825762/772-Q1 65-W buck-boost converter with single, dual-port

USB Power Delivery and legacy BC1.2 support

* Input voltage: 5.5-V to 18-V operating (5.5-V to 40-V tolerance) * Fully integrated USB Type-C® PD & buck-boost converter solution
» USB PD controller with PPS * Smart power management of dual-charge ports supported with
- VBUS Output: 3Vto 21 V with + 20-mV Step size Second |2C buck_boost converter

. Integ;atec:BE)Su thggésioggﬁ‘\fg;;‘;tS"E"g;:;‘;i;i;eup 10 65 W + Smart thermal management and engine on/off management
A * FW upgrade capability for flexibility, product longevity
FPWM and spread spectrum (300/400/450 kHz) + Fast charge support for new PD and legacy devices

* Configurable Vg, cable droop compensation (internal) » Design robustness with up to 30V short protection and cable droop
* Integrated V ony SUPPOrt compensation

* High efficiency: Ty =25°C, V=12V, Load = 20V/3A, Effic. = 95%, Butterfly pin-out design for low EMI

* Fast charge: USB PD(PPS), BC1.2, Divider-3, HYDCP(9V/2A)

» Protection: OVP, OTSD, CC/DP/DM short to Vgar/Vgus 1_sz
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Cabin USB

Power Delivery options

Rear seat chargers

12v

44-/
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TPS25772-Q1 + TPS55288-Q1

Rear seat entertainment

12v

TPS25763

.
‘mmom

TPS25772-Q1 + TPS55288-Q1
2 x TPS25763-Q1 (DP alt mode)

Charge, media or connectivity hub

TypeC  TypeC
Portz  Port1

Head unit

12v

TPS25763

TOEm=m

1 x TPS25762-Q1
1 x TPS25763-Q1 (DP alt mode)
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Designing for automotive

USB-C PD charge
i s L

ila o ]

USB-C PD charge + data
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[FW load over I2C via HUB]

Two-port charge + USB2.0 data
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Automotive battery scenarios

40V

VBATT

6.8V

55V

Operating condition

Above ABS MAX

Self-protection mode
DC/DC converter OFF (no
switching)

Safely support load dump

Normal operation. Py, = 65 W
DC/DC converter — operating

DC/DC converter — operating
Input over-current protection
active

Puax = 30 W (de-rated)

Functionally support warm crank

U

Ug|
0,9(Us-U)

0,1(Ug-Up)
U

0
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Low battery protection scenario

SYSTEM POWER INT/EXT DCDC VIN ENGINE ON/OFF THERMAL FOLDBACK USB PORT(S) GPIO 12C OTHER
Example configuration
VIN Max Power Engine Off : & w Vin Polling Interv . s ms - . .
o = « Rising / falling supply
3000 & sec Engine Off Deglitc : 3000 # sec . .
. i ot et = voltage monitoring
8% & V EngoftAnv P ojass &V + Programmable Vgarr(Vin)
s @ jme neonToAn Cle e gy power foldback
@ EngOffMinVih < EngOnMinVth < EngOffNomVth < EngOnVth ‘ Tok: “ 1200 $ V

» Total power foldback to

setpoint as defined

« Configurable timeout for

engine off, port shutdown
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Source power policy management (SPM)

90-W Total

* Integrated SPM manages multiple (45W max [ 15W min)

ports
Port A: up to 45W

* Provides power sharing control
across ports based on application

requirements Port B: up to 45W

» Configurable parameters: 45W Notebook

Design = ) PA, PB max’s

” Assured policy

— # of por oy
of ports Design = Y PA, PB min’s + Reserve Maximize dual port power
sharing while optimizing
— Total system power 60-W Total system design
(45W max / 15W min) requirements

— i >\ 3

Min / Max port power e Port A: up to 45W - ;

i d mod | S | (30W min when PB is also al 18W
— Policy and mode contro — | connected) 18W Smartphone
)

— Power foldback via E Port B: up to 45W 45 W

voltage/temperature " | (80Wminwhen PAisalso xf (7 o0er)

connected) \r 42 W
(PA =18W)

45W Notebook 12
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Flexible thermal management

Example: 60-W dual port

M]ﬁm =57 @—
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60 mm x 65 mm, 4 layer (2 0z: 1,4 | 1 0z: 2,3)

GUI configurable setpoints and pow
( Enabled
FA
PHASE 1 S sz \[175 ¢ 4500 &
PHASE 2 WARE TR \[184 ¢ 30.00 &
PHASE 3 S ho® \_ 188 ¢ - s

PTC (linear) output characteristic

Vere

3.3V

—><_ ¢
7 Wit
ov b— : : : :
25 50 75 100 125 T(°C)
er limits

PD Controller Action

Ports Disabled
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FW update via USB

FW update flow:

Connect PC to Port A

Open GUI SW, modify and update configuration
TPS257xx-Q1 authenticates FW update
TPS257xx-Q1 updates EEPROM via I1°C
TPS257xx-Q1 error checks FW download
TPS257xx-Q1 reboots from updated EEPROM

TP8257XX-Q1 N g g "R @ connect
1 IN PGND| C
A PA_CC1 z
© enable v EN PA_CC2 g
CPU sy a—{syne PA_DP £
PA_DM o
I LDO_5v CSN/BUS g
( Configuration & ) @O push |:>FW eI gﬁi ] o
Update L <L V:
RAM patch memory O release <:| iy i_GT e I I 'b'
LDO_3Vv3 —
2 I _
. rmd E?(32kB) ) 3 —{Lpo_1vs NTC]
;-L‘ $pee cPiooj— Tps
) </INTm GPIO1}—
ROM Firmware pROM scL1 GPI02}—
E (2k8) SDA1 GPIO3}—

TPS257xx-Q1

Benefits:

Simplified programming in-field (USB port)
Future interop compatibility

Evolving USB PD spec compliance

System configuration changes via FW vs HW
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Application configuration GUI

FHOW wouia you like 1o

continue? |
Start Update $8PORT A P
Cr g quration Firmware

%X U PIons Help
General Power pOP P00 Charge / Data
= Menu L__] Port Poswar VO Max Current

QN sw M 2 45mA

Total USB VBUS Power

Device Connected
) USB Device

e ¥ QuickStat >
© & Hordware Setup

= | BUILD GUI FLASH IMAGE

BASE PUAWARE BAAGE SELECTION

ot e 1 wrioae 31100640000 basa i BROWSE

User Guide E2€ Forum
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Proven EMI performance: PMP40933

CISPR 25 Class 5, 400-kHz rated 120-W automotive dual
USB Type-C® Power Delivery charger reference design

dBuV
8

?

wuwq9
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https://www.ti.com/tool/PMP40933

Getting started

Content type Content title Link to content
Product folder(s) TPS25772-Q1 and TPS25762-Q1 Dual port and Single port

Evaluation module for dual-port USB Type-C® Power Delivery charger TPS25772Q1EVM-CO-149
Evaluation module(s) Single port USB Type-C® Power Delivery charger evaluation module TPS25762Q1EVM
Evaluation module for dual-port USB Type-C® Power Delivery Media Hub TPS25772Q1EVM-150

Configuration GUI Graphical user interface for the TPS257xx-Q1 device family and EVMs TPS257XX-Q1-GUI
CISPR 25 Class 5 400-kHz-rated 120-W Automotive Dual USB Type-C® Power

. . PMP40933
Delivery charger reference design
Reference design(s)
CISPR 25 Class 5 400-kHz-rated 60-W automotive Single USB Type-C® Power
: . Contact Tl
Delivery charger reference design
TPS2576x/TPS2577x Source Power Management Application note
Documentation TPS2576x-Q1/77x-Q1 Firmware Update Application note
TPS257XX-Q1-GUI Configuration Guide User guide
TPS25772-Q1 and TPS25762-Q1 charging test report Contact Tl
Test report(s)
TPS25772-Q1 Dual-port USB PD charging power sharing test report Contact Tl

W3 TEXAS INSTRUMENTS


http://www.ti.com/product/TPS25772-Q1
https://www.ti.com/product/TPS25762-Q1
https://www.ti.com/tool/TPS25772Q1EVM-CO-149
https://www.ti.com/tool/TPS25762Q1EVM
https://www.ti.com/tool/TPS257XX-Q1-GUI
https://www.ti.com/tool/PMP40933
https://www.ti.com/lit/pdf/slvafg6
https://www.ti.com/lit/pdf/slvaff7
https://www.ti.com/lit/pdf/slvubx5

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
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TI products.
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