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Cumulative USB Shipments Reached 2.6 Billion in 2019
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Cypress is #1in USB
Leading USB Supplier Since 1996
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Cypress Is #1 In USB-C with 26%* Market Share

First-To-Market, Customer-Proven, Innovation Pace Setter

Over 10 Billion USB
Ports, All Will

Transition to USB-C ing | i i i notive industrial

2019-2024 TAM!?
Growth: 16%

@ =
Universal Charger Smart Home

o

2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Cypress USB-C Innovations
First ~ First EMCA First First First First First HDMI First to FirstBarrel  Cypress USB-C Leadership:
USB PD Smallest USB PD + Dual-Port PD 3.0 Integrated Alternate  Achieve QC Connector
Controller  jsB pp Billboard ~ USB PD PPS USB PD Mode 4.0 & PPS Replacement = Six generations of market-proven solutions accelerate
to Market  coniroller  CONtroller  Controller  Controller Hub Controller ~ Certification ~ Controller customer’s time-to-Production

~ocT14 mmmm JAN’19 = Programmability keeps pace with standard changes

enables product differentiations
= Mature design tools empower a broad customer base
/ .P = Worldwide customer training workshops proliferate
best design practices

4 1Data Source: Gartner 2018, IHS 2016 and Cypress estimates " CYPR E S S
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Cypress Provides End-to-End USB-C Power Delivery Solutions

Power Source Cable Power Sink or DRP

Active Cable: CCG2

CCG3PA Passive Cable: CMG1 CCG5 CCG5C
iy CCG6, CCG6F
T CCG6SF, CCG6DF

ACG1F

CCG3PA CCG4, CCG5, CCGhC BCR
CCG3PA Auto HX3, HX3PD 6:5 CYPRESSw”
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Cypress Leads USB-IF Certification

o 47 Cypress has the most certified USB Type-C and

. Power Delivery solutions in the industry
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Certified EZ-PD Applications

EZ-PD Product Part Number Test ID (TID) Application Function
CYPD1103 1095059 Cable EMCA 5/22/2015
CYPD1120 1096044 Dongle UFP 8/14/2015
CCG1 CYPD1122 1096037 Notebook DRP 8/14/2015
CYPD1132 1096040 Power Adapter DFP 8/14/2015
CYPD1134 1096042 Notebook, Desktop DFP 8/14/2015
CYPD2103 1095054 Cable EMCA 5/22/2015
CYPD2103 2086 PD 3.0 cable EMCA 10/17/2019
CYPD2122 1096039 Tablet DRP 8/14/2015
CCG2 CYPD2134 1096047 Power Adapter DFP 8/14/2015
CYPD2120 1097040 Dongle UFP 11/25/2015
CYPD2121 1097041 Monitor, Dock DRP 11/25/2015
CYPD2125 1097045 Monitor, Dock DFP 11/25/2015
CCG2 Automotive CYPD2194 1060084 Charger Port DFP 12/8/2017
CYPD3105 1098018 Thunderbolt Cable EMCA 2/12/2016
CYPD3120 1000061 Dongle EMCA 8/5/2016
CYPD3121 1010055 Power Bank UFP 11/23/2016
cees CYPD3123 1098119 Dongle DRP 2/6/2018
CYPD3125 1098019 Notebook, Phone DRP 2/12/2016
CYPD3135 1099031 Power Adapter DFP 5/13/2016
CYPD4126, CYPD4136 1090040 Notebook, Desktop DRP 7/12/2018
CCG4 CYPD4225 1098024 Notebook, Desktop DRP 2/12/2016
CYPD4226, CYPD4236 795 Notebook, Desktop, Dock DRP 1/25/2019
; & CYPRESS
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Certified EZ-PD Applications (cont.)

EZ-PD Product Part Number Test ID (TID) Application Function
CCG4am CYPD4255 1099030 Notebook, Desktop DRP 5/13/2016
CYPD5125 1071049 Notebook, Desktop DRP 3/21/2018
COGS CYPD5225 10302%%’0%320049’ Notebook, Desktop DRP 52//214(;//22%12
CYPD5235 1072049 Dock (Upstream port) DRP 4/19/2018
CYPD5236 1073049 Dock (Downstream port) DRP 4/19/2018
CYPD3171 1040045, 349 Power Bank DRP 9/15/2017
CYPD3174 1050039, 1060036 Opto-coupler based Adapter, PPS DFP 9/15/2017
CCG3PA CYPD3174 1060036 Opto-coupler based Adapter (PPS) DFP 1/10/2018
CYPD3175 1040032 Direct feedback-based Adapter DFP 9/15/2017
CYPD3175 1060037 Direct feedback-based Adapter (PPS) DFP 1/10/2018
CCG5C CYPD5126, CYPD5137 1101032 Notebook, Desktop, Dock DRP 8/31/2018
CCG6 CYPD6125 1100033 Notebook, Desktop DRP 8/31/2018
CYPD2703 1000177 PD 3.0 Cable EMCA 6/28/2018
cMeL CYPD2704 1000178 PD 3.0 Cable EMCA 6/28/2018
HX3PD CYUSB4347, CYUSB4357 5030000008 Dock DRP 9/7/2018
CCG3PA Automotive CYPD3196, CYPD3197 24,142 Rear-seat Charger (PPS) DFP 11/19/2018
CCG6F CYPD6126 853 Notebook, Desktop DRP 3/7/2019
CYPD3184 1068 18W Direct feedback based adapter (PPS) Power Brick 4/25/2019
PAG1S CYPD3184 1102 33W Direct feedback based adapter (PPS) Power Brick 4/25/2019
CYPAS111 1475 27W Direct feedback based adapter (PPS) Power Brick 6/27/2019
BCR CYPD3177 1135 Barrel connector replacement UFP 6/4/2019
: & CYPRESS
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1022 USB-C Design Wins in Production in Key Markets

0O

55 Docking Stations 13 Smartphones & Tablets 164 Cables & Dongles

5 < -

17 Graphics Cards 112 Power Adapters & Car Chargers 61 Power Banks 8 Wireless Chargers

& CYPRESS
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USB Portfolio (NDA)

CYUSB301x CYUSB33xx CYUSB306x CYUSB303x CYPD1xxx CYPD317x
FX3 HX3 CX3 FX3S CCG1 CCG3PA
32-BitBusto USB 3.1 Gen 1 USB 3.1 Gen 1, Shared Link™? CSI-2*to USB 3.1 Gen 1 16-Bit Bus to USB 3.1 Gen 1 USB Type-C Port Controller USB Type-C Port Controller
- ARM9, 512KB RAM BC 1.22, Ghost Charge™3 4 CSI-2% Lanes, 1 Gbps/Lane RAIDS, Dual SDXC¢/eMMC’” 1 PD Port, 5 Profiles, 100 W 30V, PPS, QC4, 64KB Flash
™ FX3Gen2 CYUSB333x CYUSB361x CYUSB302x CYPD2xxx CYPDC118x
m USB 3.1 Gen 2 HX3C GX3 SD3 CCG2 CCG3PA2
wn Peripheral Controller 4 Ports: 1 Type-C, 3 Type-A USB 3.1 Gen 1 to GigE USB 3.1 Gen 1 SD Reader USB Type-C Cable Controller USB Type-C Port Controller
D 16x LVDS/CSI-2, 256KB Flash USB PD, Billboard, BC1.22 Energy Efficient Ethernet SDXC®%eMMC7, RAIDS 1 PD Port, Termination, ESD 30V, PPS, QC4, 128KB Flash
=M cvusB43xx CYPD3xxx CYPD27xx
HX3PD CCG3 CMG1
USB 3.1 Gen 2 Type-C Hub USB Type-C Port Controller USB Type-C EMCA Controller
7 Ports, PD, Billboard, 10 Gbps 20-V, Crypto, Billboard PD 3.0, Vg short protection
CY7C6801x/53 CY7C656x4 CY7C6803x/3xx CYWBOX2xABS CYPD4xxx CYPD3177
FX2LP HX2VL NX2LP/AT2LP Arroyo™, Astoria™ CCG4/CCGAM BCR
16-Bit Bus to USB 2.0 4 Ports NAND Flash/PATA to USB 2.0 16-Bit Bus to USB 2.0 USB Type-C Port Controller USB Type-C UFP Controller
o 8051, 16KB RAM 4 Transaction Translators 8051 8051, Dual SD/eMMC? 2 PD Ports,128KB Flash, Mux PD 3.0, 5 PDOs, power sink
~ CYUSB201x CY7C656x1 M CYUSB24xx CYWBO016xBB CYPD51xx M2IE - CyPASIxx
0 FX2G2 HX2LP eRT2 Bay™ CCG5/CCG5C PAGLS
N 32-Bit Bus to USB 2.0 4 Ports, Industrial Grade eUSB2 Repeater HS USB OTG USB Type-C Port Controller Secondary-side Controller
D ARM9 512KB RAM 1 Transaction Translator 1 port, Re-timer, USB 2.0 PHY Dual SDXC®/eMMC? 2 PD Ports, Vg5 short protection 1 PD Port, SR, PWM, PPS
CYPD612x 34y CYPAP1xx
CCG6/6F _ - PAG1P
Host USB Type-C Port Controller Primary-side Start-up Controller
1 PD Port, Load S/W, TBT 90 — 264V
CY7C638xx/64215/643xx CY7C6521x SLB11HS Y cvpp612x S cvAcClixx
enCoRe™ II/III/V USB-Serial FS USB Host/Device CCG6SF ACG1F
M8C MCU, GPIOs UART/SPI/I2C to USB 256Byte RAM USB Type-C Port Controller USB Type-C only Port Controller
SPI, Flash 2 Channels, CapSense® 1 PD Port, Load S/W FET, TBT 1 Type-C port, Load S/W, UCSI
—
i CY7C65210/7 CY7CE5213 CY7C67300/200 NEW IFCVET e
USB Billboard USB-t0-UART (Gen 2) EZ-Host/EZ-OTG™ | CCG6DF
% ARM Cortex MO 3 Mbps, 8 GPIOs 4/2 Ports, FS USB OTG USB Type-C Port Controller
2, 3
D 1 or 2 UART/SPI/I?C channels GPIOs Type-C products app|y to 2 PD Ports, Load S/W FET, TBT
any USB speed HEV) cypo7axx 23
CCG7D
USB Type-C Port Controller
2 PD Ports, DC —-DC Buck Boost
1 Simultaneous USB 2.0 and 3 Enables USB charging without ~ 5Redundant array of 7 Embedded Multimedia Card Concept Development Sampling Production
SuperSpeed traffic on the same port host connection independent disks Status [__] —] —]
2Battery Charging specification v1.2 4 Camera Serial Interface v2.0 6 SD extended capacity

Availability a CYPRE S S
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http://www.cypress.com/fx2lp
http://www.cypress.com/fx3
http://www.cypress.com/encore2
http://www.cypress.com/hx2lp
http://www.cypress.com/hx2vl
http://www.cypress.com/hx3
http://www.cypress.com/cx3
http://www.cypress.com/ezhost
http://www.cypress.com/fshostdevice
http://www.cypress.com/bay
http://www.cypress.com/nx2lp
http://www.cypress.com/astoria
http://www.cypress.com/fx3s
http://www.cypress.com/sd3/
http://www.cypress.com/USBUARTControllerGen2/
http://www.cypress.com/usbserial
http://www.cypress.com/gx3
http://www.cypress.com/ccg2
http://www.cypress.com/ccg1
http://www.cypress.com/contactus
http://www.cypress.com/hx3c
http://www.cypress.com/ccg3
http://www.cypress.com/ccg4
http://www.cypress.com/fx3
http://www.cypress.com/usbserial
http://www.cypress.com/contactus
http://www.cypress.com/contactus
http://www.cypress.com/contactus
http://www.cypress.com/contactus
http://www.cypress.com/contactus
http://www.cypress.com/contactus
http://www.cypress.com/contactus
http://www.cypress.com/contactus
http://www.cypress.com/contactus
http://www.cypress.com/contactus
http://www.cypress.com/contactus
http://www.cypress.com/contactus
http://www.cypress.com/contactus
http://www.cypress.com/contactus

Cypress USB-C Solutions Are Trusted by Leading OEMs/ODMs
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RoadMap for Automotive Applications
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USB-A Output Povier USB-A BC1.2 (CDP, DCP): Now
— Charging Downstream Port: 5V, 1.5A
— Apple Charging: 5V, ~ 2.4A

- — Dedicated Charing Port: 5V, ~2A
. I I I — Qualcomm’s Quick Charge 3.0: up to 12V

USB Charging Trends in Automotive — Now & Future
USB-A Legacy Charging: Now
USB-AICDP USB-AIDCP  Apple Quick - & Samsung AFC: up to 12V

Charging Charge AFC

USB-C Output Power

USB Type-C: Now

J ot — Type-C Only Charging: 5V, 3A
— Optional: Legacy Charging (above)
<t > = USB Type-C PD: Future
15w m — PD Charging: 15W ~ 100W (20V, 5A)

— Qualcomm’s Quick Charge 4.0
— Optional: Legacy Charging (above)

Type-C Only USB-C USB-C
PD 60W PD 100W

14 & CYPRESS
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USB Charging in Mobile Devices, including Notebooks
Charging Voltages/Profiles New

. cellphone
Google Pixel 18 W - USB PD PA from
Samsung Phones 18 W — AFC 2019s
Samsung Note 10 45W gV
Samsung Tablets/Book 2 18 W, 27 W, 30 W- AFC and USB PD
IPhone 8 and above 18 W -USB PD
IPad Pro (USB Type-C Port) 30 W-USB PD
Xiaomi Phones 27 W —USB PD/QC 4.0
Huawei Phones 40 W — Super Charger 2.0
Anker Power Banks 30 W-USB PD
Apple Macbook Pro 12 W (5V/2.4A), 27 W (9V/3A), 60 W (20V/3A) — USB PD
87 W — USB PD (2019 Model)
HP Notebooks Up to 65 W — USB PD
Dell Up to 65 W — USB PD
135 W - USB PD (XPS 13)
Lenovo Thinkpads Up to 65 W — USB-PD

wa u1r RESS
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Cypress USB Auto Portfolio

HX3 —USB 3.1 Hub
USB 3.1 Gen 1, Shared Link™1
BC 1.22, Ghost Charge™?

CCG2-PD 2.0
USB Type-C/PD 2.0 Controller
1 PD Port, Termination, ESD

A @)

CCG3PA -PD 3.0 + PPS
PD 3.0 Controller w/PPS
30V I/P, Low-Side CSA,
Legacy Charging, Protection A .

I CCG7D -PD 3.0 + DC-DC
Single Chip solution with the DC/DC

A o

CCG7S-PD 3.0 + DC-DC

1 Simultaneous USB 2.0 and 2Enables USB charging without A Samples Concept Dev Samp Prod

ffi h h i
SuperSpeed traffic on the same port ost connection . Production status | | [ | [ | [

Availability B @ CYPRESS

EMBEDDED IN TOMORROW™



http://www.cypress.com/hx3
http://www.cypress.com/ccg2
http://www.cypress.com/contactus
http://www.cypress.com/contactus
http://www.cypress.com/contactus

Auto USB-C Updates .. Contd.,

= Cypress Engagements with OEMs and Tierls:
— Cypress is actively engaged with 27 OEMs worldwide
— Cypress is actively engaged with 45 Tierls worldwide
— There are around 30 USB PD modules being designed by Tierls, with CCG3PA
= Cypress USB-C/PD Roadmap:
— USB-C/PD Controller: CCG3PA — Available Now (AECQ-100 Qualified)
* Multiple Reference Designs with MPS, Tl, ADI and Maxim
— Next Gen PD Controller: CCG7D — Samples in Q2 2020, Production Q3 2020
« 2 USB-C/PD and/or Type-A Ports w/ DC-DC Converter
= Key Features Required by OEMSs:
* Load Sharing between ports

Temperature Sensing and Battery Voltage Sensing

Output Power Control based on Temperature and Battery Voltage
Interface to Head Units and/or System Control Unit — for Status and Control
Support Cranking Conditions

17
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USB-C and Power Delivery in Automotive

O— Head Units:

* Interface to multi-Media Hubs

» Cable compensation for pig-tail cables
O— Rear-Seat Entertainment Systems:

* Support Alternate Mode functionality

) (et o * Implement USB Billboard Device Class

T s Rear-SeatEntertainment S il O— Rear-Seat Chargers:
- Standalone Operation
* Load-Sharing and Thermal Sensing

— Programmable PD Controller:
* Highly Integrated Standalone Controller
» Single-chip solution for Type-C and Type-A
» Dynamic Load Sharing between ports
* Dynamic Cable Compensation
* Temperature-based power throttling
* Interface to Multi-Media USB Hubs
 Alternate Mode support for rear seat systems
» Support for Legacy Charging Standards

* Flash upgradability
& CYPRESS
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EZ-PD USB-C CCG3PA

CCG3PA = Type-C Controller Gen3 for Power Adapter

Add PD 3.0 and QC 4.0 to Your Charger Ports
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CCG3PA: USB-C and Power Delivery Port Controller

Applications

USB Type-C PD-based Automotive Chargers

Features

= USB-C PD Controller, PD 3.0 Transceiver and Qualcomm QC 4.0
Vgus-to-CC Short Protection
Integrated High-Voltage 30-V-Tolerant LDO to Power CCG3PA
Integrated Digital Blocks
— Four timer/counter/pulse-width modulator (TCPWM) blocks, 12x GPIOs
— Two serial communication blocks (SCBs) for configurable master/slave 1°C, SPI or UART
Integrated Analog Blocks
— Configurable Vg g overvoltage protection (OVP) and overcurrent (OCP) protection
— Integrated voltage regulation® with analog output and PFET gate drivers
— Low-side current sense? capable of detecting 100mA change
— Two legacy charge-detect block (BC 1.2, Apple Charging 2.4A, QC 4.0 and Samsung AFC3)
ARM® Cortex®-MO0 with MCU Subsystem and 64KB Flash
Low-Power Operation
— High-voltage (3—-30V, 30 V maximum) Vg Voltage inputs
— Sleep: 3 mA; Deep Sleep: 30 pA with wake-on-CC
System-Level ESD on CC, Dp / Dn* and Vg g Pins
— +8-kV contact, =15-kV Air Gap IEC61000-4-2 level 4C
= Packages
— 24 QFN (Industrial), 24 QFN (Automotive) AEC-Q100 Grade-S

CCG3PA: USB-C Cable Controller

MCU Subsystem

ARM

Cortex®-M0
48 MHz

Advanced High-Performance Bus (AHB)

Integrated Digital Blocks

4x TCPWM
2x SCB
(I2C, SPI, UART)

1/0O Subsystem

Programmable
1/0 Matrix

12x GPIO
Ports

USB PD Subsystem

Baseband
MAC PHY
30-V-Tolerant
Regulator

System Resources

2x Charge-Detect
(BC 1.2, AC,
QC4.0, AFC)

Feedback Control
Circuitry for Voltage
(Vgus) Regulation

Vpgys-to-CC
Short Protection

2x PFET Gate

Drivers

OCP and OVP Low-Side Current Sense

Integrated Resistors

(Rpr RD )5

1x 8-bit SAR ADC

Collateral
Preliminary Datasheet: CCG3PA Datasheet

Availability

Production: Now

Samples: Q4 2018 (Auto)

Production: Q3 2019 (Auto)

1 Analog feedback control circuit to regulate Vg g 3 Adaptive Fast Charging
2 Circuit to measure the current flowing on the Vg,  # USB-C bus wires used to transmit and receive USB 2.0 data

5 Termination resistors: Ry read as a DFP, Ry as a UFP

A,

e

CYPRESS
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http://www.cypress.com/documentation/datasheets/ez-pd-ccg3-datasheet-usb-type-c-controller-power-delivery

CCG3PA for Power Solutions

High-Voltage PFET
Gate Drivers

ARM® Cortex®-M0
and 64KB Flash
w/ Firmware Update

Vi DC-DC Vour
—) Buck-Boost
Converter
A

30-V
Regulator/

30-V Tolerant ovP

Regulator, OVP

FBICATH Feedback

Vgus Regulation
Using Feedback
Amplifier and
Current Sense

OCP

21

/ AU

VBus‘to 'CC

Short Protection,
ESD protection

VBUS

PFET Gate

Driver

TCPWM/
SCB/ADC

CCG3PA

Veus_In_bis

USB PD/
Short
Protection/
ESD

2x Charger
Detect/ESD

A

~

Type-C

A

DC-DC
Buck-Boost
Converter

Dp/ Dy,

=

Ad Al A6 A7 AB A

WESN cc1 \ D+ | D- f sBu1 | VBUS
| WESN seu2 |/ o- | p+ \| ccz

B9 B8 B7 B6 B5 B4

VBUS

Type-A

USB-PD
Optional Legacy Charging

BC1.2, AC,
QC, AFC

BCL1.2 = Battery Charging Standard
AC = Apple Charging

QC = Qualcomm Quick Charge 2.0,3.0
AFC = Samsung Adaptive Fast Charge

A,

wa CYPRESS
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EZ-PD Features for Automotive Applications
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Dynamic Load-Sharing

V - Vv
- P e——_2 =

100W Converter

| FB/I*C

_/ Pwr Rgst = 60W Pwr Rgst = 60W Negotiate to 45W

1’c Case 1 Case 2 - Case 2 Modified

DC-DC Vius
Converter

Pwr Rgst = 27W Pwr Rgst = 60W Negotiate to 45W

Total Pwr Rgst = 87W Total Pwr Rgst = 120W Negotiated Pwr = 90W

— Two CCG3PA devices are inter-connected over I12C interface
— Power information shared between the two devices
— Source may request Sink’s capabilities to determine the minimum power

& CYPRESS
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Output Power Throttling

VIN/VBATT

— Temperature Sensing:
— Measure Temperature Using:

— 12C based Temperature Sense Controller
— 4 NTC Thermistors (2 per CCG3PA)

1

FET FET

DC-DC
Converter

Inductor

Input
Filtering

FET FET

FET FET

5

DC-DC
Converter

Inductor

FET FET

CCG3PA
7

FET

FET
6
CCG3PA L
onnector

— Measure temp using CCG3PA’s ADC
— Measure temp of Hot-spots on the PCB
— Zone 1 — Input filtering
— Zone 2/3 — DC-DC Converter w/ FETs (if any)
— Zone 4/5 — Inductor on Vg g line

— Zone 6/7 — PD controller and Power FET
— — Zone 8 — ambient temperature
Controter — Control O/P Power:
; — Reduce Power — when ambient temp is high
— Go Min -5V, 3A (15W) when hot
Comneto — Shut Down when temp is critical

— Configurable Temp and Power O/P Levels !!
— VnVparr.measurement:

— Define Input Voltage Thresholds
— Full O/P Power, if above Threshold
— Reduce O/P Power (ex. 15W), if below Threshold

& CYPRESS
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Cable Compensation — for Head Unit Application

Vin DC-DC
—— | Buck-Boost

Converter

To USB

Hub

» FET Veus >@Q
Veonn
T | FETs
FB Error
Amp cc
2 - {4
CCG3PA
Current
Sense Amp
GND GND
— -
CRsense
10  D+/D-, Tx/Rx
>@

25

— USB PD has variable Voltages and Currents
— Voltages — 5V to 20V, Currents — 0 — 5A
— Voltage Drop across the Cable Harness varies
— Increase O/P of DC-DC Converter to meet the drop

"] — Current Sense Amplifier measures the O/P current
— Measure the output Voltage (Vgs)
— Modify the FB voltage based on these
measurements, for O/P voltage compensation
- % — Create a look-up table with:

Cable — Step size for Current measurements (ex. 50 mA)
— Impedance of the Cable Harness

— FB correction value to compensate for the drop
— This is done once at Design Time

-/ — Interrupt is generated when current step is crossed,
O/P voltage is measured and FB is corrected

& CYPRESS
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USB PD and Programmable Power Supplies

5V Fixed | 9V Fixed | 15V Fixed | 20V Fixed | > FO8 | SV Prog | 25V Prog | 20V Proe
With 3 A cables
O<PDPL15W PDP +5 PDP =5
15<PDP <27 W 3A PDP =9 3A PDP +9
27<PDP<45W 3A 3A PDP + 15 3A 3A PDP + 15
45<PDP <60 W 3A 3A 3A PDP + 20 3A 3A 3A PDP = 20
Requires 5 A cables
60 < PDP <100 W 3A 3A 3A PDP + 20 3A 3A 3A PDP = 20
. AN J
Y Y

Fixed Voltage Source Programmable Power Supply (PPS)

= PPS is an optional feature in the USB PD 3.0 spec. The Minimum Voltage changed
from 3V to 3.3V

= Devices supporting PPS will request a variable voltage (20mV steps) and current (50mA
steps) from the Power Source, for an efficient battery charging

= |n Automotive Applications, this feature will eliminate Cable Compensation

= Mobile devices will support PPS by 2020; we should enable customers with a futuristic
: A, /
design w CYPRESS
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USB Type-C Connector and Short Protection (CCG3PA)

- Max volt Vi e = 20V : :
ex voltage on Vs USB Type-C Functional Pin-out

* Proximity of CC and Vg s pins Looking into the product receptacle:

increases the possibility of A A2 A3 SR A A6 A7 SRz AN A10 A1l A12
short due to poor quality cables GND | Tx1+ | X1/ M8 cc1 \ b+ | b- / seutr [WEIE\Rx2- [ Rx2+ | GND
= Ashort between CC and Vg g GND | RX1+ | RX1-|| Wils | sBU2 J D- | D+ \ CC2 [ WEiS JTX2- | TX2+ | GND

will destroy CCG3PA, disabling )’ i D A A N
the port

Looking into the cable or product plug:

p \ ’ Al12 A11 A10 A9 A8 A7 A6 A5 A4 A3 A2 A1

= Protecting CC pins requires GND | Rx2+ | Rx2- [JNBSN seu1| o- | o+ | cc BN - | 7x1+ [ GND
additional components: s | s ]

- ) GND | TX2+ | TX2- VCONN SBU2 RX1- | RX1+ | GND

IncreaSIng BOM and PCB area B1 B2 B3 B4 B5 B6 B7 B8 B9 B10 B11 B12

= CCG3PA Integrates CC to Vg,
short-circuit protection — —
eliminates the need for external
components

&= CYPRESS
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USB-C Alternate Mode Support

USB-C Ports can traverse alternate
protocols (DP, HDMI)

The Super-Speed and SBU pins can be re-
purposed to carry these alternate signals

Al2 All Al0 A9 A8 A7 A6 A5 A4 A3 A2 Al

GND | RX2+ | RX2- ‘ VBUS | SBU1 ‘ D- | D+ | CcC | VBUS | TX1- | X1+ ‘ GND

USB-C ports are still required to function as

compliant USB ports o Lo Lo Lven Do Lo oo [ [ e [0
UsB Spe(? requwe; the Device tq presenta  ajternate modes reconfigure the connector
USB Device function on D+/D- signals, * Repurpose pins to support another bus

called the Billboard Device e Change the mode of operation of a bus

21, : * Enable sideband signals
This is a key requirement for Rear-Seat- g

Entertainment systems in Automotive

& CYPRESS
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Must-Have Features for Auto Type-C/PD Solution

v Best-in-Class Interoperability and Compliance to operate with — Mobile Phone, Notebook
PC, Cables, Dongles and Docks

v Charging Standards/Protocols:

- PD3.0, QCA4.0 (upto 100W) with PPS
- Legacy Charging Standards/Protocols: QC2.0/ QC3.0, Apple Charging, Samsung AFC, BC 1.2 (up to 18W)

v Power: Recommend 45W, to enable Fast Charging of Mobile Phones and Notebooks

v Output Power Sharing, Temperature Monitoring, Input Voltage Measurement and Output
Power Control (based on Temp and Input Voltage)

v" Safety: CC to Vbus pins Short Circuit Protection, Temperature Monitoring
v Update Flash Memory over 12C (OTA) and CC line, to keep up with PD protocol changes
v" Configurable GUI enables Flexibility

v Easy development with SDK and Reference Design Boards

EEEEEEEEEEEEEEEEEE
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Head Unit: USB-C PD Features

Display

AP/
MCU

l

Multi-Media
usB
Hub

Comms

7
DC-DC VBus
> L Veus
Vin Converter
B Q
I-C CC 9
<—>
=
USB Data
0 Bus
4—4} MUX >
A/
USB Data
0 Bus N
4—4’ MUX >
O
o)
o
>
|_
Vv I DC-DC | Vaus >
IN
Converter
\_/

USB PD, QC 4.0

USB PD, QC 4.0

Features:

PD 3.0 with PPS

— BC 1.2, QC 4.0, Apple VDMs

Dynamic Load Sharing:

— Inter-Connect Two CCG3PA with I12C interface

— Power information shared between the two devices
Interface to DC-DC Converters:

— Analog Control (PPS), I1°2C, PWM, GPIO
Interface to USB Hub:

— |2C interface to USB Hub

— Share USB-C Port status

FW Upgradability:

— Future proof design with FW Upgradability

— Over I2C Interface
Output Power Throttling:

— Temperature sensing with thermistors on CCG3PA
— V,y based output Power Throttling

Protection:

— Vpyg to CC pins SCP up to 20V
— OCP/OVP/OTP/SCP

& CYPRESS
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Rear-Seat Chargers: USB-C PD Features

Vin

Vin

—

DC-DC

Converter

I FB/I’C

» FET

VBus

CCG3PA

J@ """ % Control

Temp
Sense

ler

CCG3PA

l FB/I°’C

_>

DC-DC

Converter

Visus

» FET

) ( Type-C

Type-C

32

USB PD, QC 4.0

USB PD, QC 4.0

Features:

= PD 3.0 with PPS and Legacy Charging

— BC 1.2, QC (2.0, 3.0, 4.0+), Apple, Samsung AFC
Dynamic Load Sharing:

— Inter-Connect Two CCG3PA with I2C interface

— Power information shared between the two devices
Interface to DC-DC Converters:

— Analog Control (PPS), I°C, PWM, GPIO

FW Upgradability:

— Future proof design with FW Upgradability

— QOver CC pins

Output Power Throttling:

— Temperature sensing with thermistors on CCG3PA
— (or) Use I°C based Temp Sense Controller

— V,y based output Power Throttling

Protection:

— Vpyg to CC pins SCP up to 30V
— OCP/OVP/OTP/SCP

& CYPRESS
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Rear-Seat Entertainment: USB-C PD Features

Vear —

Input
Filter

Display Port

DC-DC

Converter

FB

CCG3PA

GND

Type-C

CY7C65211
(BB Cntrlr)

DR/DOM

Y

DP Data Lines +
ALK PIN

DP Alt-Mode
Mux

(SS) Tx/Rx +
SBU1.2

———

(USB PD, 5-20V, 3A)

Features:
= PD 3.0 with PPS

— BC 1.2 (CDP), QC 4.0, Apple VDMs

Alternate Mode Support

— USB Billboard Device Class, for error reporting

— Generate HPD Signaling

— Control DP Alt-Mode Mux

Dynamic Load Sharing:

— Inter-Connect Two CCG3 with I2C interface

— Power information shared between the two devices
Interface to DC-DC Converters:

— Analog Control (PPS), PWM, I2C, GPIO

FW Upgradability:

— Future proof design with FW Upgradability

— Over I2C Interface
Output Power Throttling:

— Temperature sensing with thermistors on CCG3PA
— V,y based output Power Throttling

Protection:
— OCP/OVP/SCP

& CYPRESS
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USB-C Reference Designs

60W and 100W — Charge Only Ports

U. CYPRESS
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2x 60W USB-C PD Charge Only Ports

Vin

()
DC-DC Vi
Converter
cci
A . cc2
o« W
I D.:"": [=%
[ ] o §77 I§
50 O
0O O L %
2 L 3 3
pe=r ol byl 2
@
o
GPIO =
18K
, CCG3PA
—>
1’c 5| Y DP
DM
FB/CATH 1]
1°C |
GND CcSsP
GND l l GND
5mQ
Temp e N
Sense
J@ % Controller sma . ™\
GND T T
GND CcSsP
°clad L 4
[— veep 5 2 §
Wk VDDD —9—6—]
comp e %
O,1UF_r
T
GPIO 18K "
2, T
I"C| CCG3PA |ppr|l—e DP | ¢
>
=
FB/CATH é 5 DM
o
VBus_In SI g‘ o N
> 2 a0 O
=o g SPOr O Wl
gL 8L
T cc
cc1
DC-DC Vau
Converter
U/

Vin
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(USB PD, 5-20V, 3A), BC, QC, AFC, Apple

(USB PD, 5-20V, 3A), BC, QC, AFC, Apple

PD 3.0 with PPS

= USB-PD Charging on Type-C Port:

_Seg

9 & gaowRess
o i mes
EVQ4230-PD2-R-01A
Rev3

Top Side

s b
Y [
Sgo @
%: 8 S r
=
[ wWivey )

— 60W PD and QC 4.0

— Optional Legacy Charging (BC/AC/QC/AFC) support

s
1443551470 S

D7X13

-0
IWESe
TA43551470

P —

Bottom Side

1!

i

A,

was CYPRESS
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()
DC-DC N PR gy | Veus
Converter | L [ oL
2L | 2T S cci
o <
A 10K i o CC2
1 K |5
4 L;é é Vaus_in %‘ E g g g g‘
> o ® ™
LXr2 =™ :
>
©
vCceD Veonz FET @
1uF I—T =
CCG3PA | cpo 5V
compP %
0.1uF L ] 189 bP
I DP @
——— I
B DM
FBICATH
GND CSP I’c
GND l l SND
5mEmQ
Temp e N
Sense
Controller B0 D N\
GND T T
N = é GND csp e
ElE e © GPIO
LT % 1
TIT . oP
1uF r i DM DM
i
[ come CCG3PA
0.1uF Veomi (6]
=L &
9 Q
i€ Veomz =
FB/CATH 2
g A o o
2 2 3 O
Veus_in > > O 8]
10K
« T 4T %
v = s 2
DC-DC I ;— o e VBu:
Converter =
4

(USB PD, 5-20V, 3A/5A), BC, QC, AFC, Apple

(USB PD, 5-20V, 3A/5A), BC, QC, AFC, Apple

LS omesst

o 2X100W CCGIPA
BOARD

Top Side

2x 100W USB-C PD Charge Only Ports

= PD 3.0 with PPS

= USB-PD Charging on Type-C Port:
— 100W PD and QC 4.0
— EMCA cable identification and negotiation
— Optional Legacy Charging (BC/AC/QC/AFC) support

Bottom Side

&= CYPRESS

>~  EMBEDDED IN TOMORROW™




USB-C PD RDBs, with Tl and ADI

A 1943 Ve~ HIESsSdL

2X 60W w/TI

37

i Lra)goA E POWER BY
‘ 2 MHZ 60W USB ngpg‘-gcAPom DELIVERY DSE\?'LC"E% [gLI‘IfNZ ‘

e

45/65 W ADI RDB

DUAL 60W TYPF-r 1'SB PD POWER SOURCE WITH DATA

BU/UVLO A P000A TR 7

@i e

LT8390
CYPD3195
LB2968A

2Xx 45/60W w/ADI

1x 27W w/ADI

- |
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CCG3PA-Auto: MPNs, Features and Target Use-Cases

MPN

Features

Common Features

Differences

Applications

CYPD3195-24LDXS
(CCG3PA)

CYPD3196-24LDXS
(CCG3PA)

CYPD3193-24LDXS
(CCG3PA)

CYPD3194-24LDXS

PD 3.0 w/ PPS
Support 1x Type-C and 1x Type-A ports

Works with external DC-DC Buck-Boost Converter

Legacy Charging
(BC1.2, Apple Charging, QC, Samsung AFC)
Input Voltage Detection

Interface 2x NTC Thermistors to GPIOs
(for Temperature sensing)

Cable Compensation

I2C Interface to Ext. Processor

Veonn FET control

24-QFN, -40° to +105°C, AEC-Q100

Dynamic Load-Sharing

1°C Bootloader
FW Update over I2C bus (from external Hub or MCU)

CC Bootloader
FW Update over CC pins?

Head Units
Rear Seat Charge only
ports

1°C Bootloader

FW Update over I°C bus (from external MCU)
Alternate-Mode Support (control external mux)
USB Bill-Board Device Class Support?

CC Bootloader
FW Update over CC pins?

Rear Seat
Entertainment System

(CCG3PA) O/P Power Control (Temperature and I/P Voltage) Alternate-Mode Support (control external mux)
Host Protocol Interfacel USB Bill-Board Device Class Support?
38 1 Interface exchange w/ embedded system controller 2 FW downloaded from a PC connected to the Type-C port 3 Source code will be provided to execute on external USB Device 'ﬁ CYPR E S S
-
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EZ-PD Auto SDK

U. CYPRESS
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EZ-PD SDK Building Blocks

Host Protocol Interface

BC 1.2 (CDP)

[ SDk3:3 ][ SDK3.4 |

Interface to GPU/SoC

Interface to Hubs

Hot Plug Detect

Billboard Device

A
v
e

CYPRESS
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How to Implement Two Port USB-C for Auto

Application

U. CYPRESS
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APPENDIX
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Auto USB-C/PD Features

Dynamic Cable Compensation: (Head Unit Applications)

Compensate for voltage drop across Cable based on:
Cable Impedance, Output Current and Voltage

Dynamic Load Sharing:
Inter-connect two CCG3PA with 12C interface
Re-Negotiate O/P power to match I/P power limit

Programmable Power Supplies (PPS):
Enables Devices to request variable power from source
Voltage (in 20mV) and Current (in 50mA) steps

Output Power Throttling:

DC-DC ‘ —~
Vi - Buck-Boost » FET Veus .
Converter \;IH
\ A Veonn
FB Error
Amp yCcC A
PC < >0 9
= CCG3PA ]
Pig-Tail =
Jg Current e
Sense Amp
GND GND
CRsense
ToUSB _ 10 D+/D-, Tx/Rx
Hub ™ > L)

Dynamic Cable Compensation for Head Units

Control Output Power

VIN

100W

Based Car Battery Voltage and Temperatures

Integrated Protection:
Vpgys to CC pins SCP up to 30V
Protection against Vg5 to ground short and spills

\ 4

DC-DC
Converter

FB/I’C

e

FET

VBUS

Pwr Rgst = 60W

Pwr Rqgst = 60W Negotiate to 45W

OCP/OVP/OTP/SCP

Case 1 Case 2

‘ Case 2 Modified

Reduces external BOM; cost and PCB real-estate

Rear-Seat Entertainment (Alt-Mode):
USB Billboard Device Class
Control DP Alt-Mode Mux and generate HPD signaling

DC-DC

VBUS

Converter

A

Pwr Rgst = 27W

Pwr Rgst = 60W Negotiate to 45W

Total Pwr Rgst = 87W Total Pwr Rgst = 120W Negotiated Pwr = 90W

CYPRESS
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CCG3PA: First in Quick Charge 4.0 Power Adapters

Cypress Streamlines the Design of Next-Generation USB-C Power Adapters and Chargers with New, Highly-

Integrated Controller

Programmable EZ-PD™ CCG3PA Controller Supports Power Delivery 3.0 and Quick Charge 4.0 and

Enables Firmware Updates to Keep Up with Changes

COMPUTEX, TAIPEI, Taiwan, May 30, 2017—Cypress Semiconductor Corp. (NASDAQ: CY), the market leader in USB-C, today announced
availability of a new USB-C controller with Power Delivery (PD) that streamlines the design of power adapters, mobile chargers, car chargers
and power banks. The EZ-PD™ CCGJ3PA controller supports the PD 3.0 standard with programmable power supply (PPS) and Qualcomm’s
Quick Charge (QC) 4.0 protocol, which enable new power source product designs to provide an improved fast charging user experience. As
these standards and the USB Type-C standard continue to evolve, compliance and interoperability pose an ongoing challenge, but the
programmable CCG3PA controller enables firmware upgradeability to keep up with changes and overcome interoperability issues. The
controller offers a high level of integration that minimizes bill-of-material costs and simplifies designs, replacing multiple discrete components

with a single-chip solution. More information on the EZ-PD CCG3PA controller is available at http://www.cypress.com/ccg3pa.

" &= CYPRESS
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Legacy Charging and Display Port in Mobile Markets

Smartphones AP market share in 2017: Qualcomm = 42%, Apple and Mediatek = 18% each

100+ devices support Qualcomm Quick Charge (QC2.0, QC3.0, QC4.0) today

Est. 85% smartphones will use either USB PD, BC, QC, Apple Charging, Samsung AFC by 2020

DP Alt Mode supported in QCOM Snapdragon 845 platform, used by all Android phone manufacturers

Following are New/upcoming phones using Snapdragon 845:

Samsung LG G7/G7+ Xiaomi mi 7 hTC U12 OnePlus 6 Sony Experia —~

45 Galaxy S9/S9+ XZ Pro W CYPRESS
- W™




Thunderbolt: Display Port and USB over Type-C

Intel’s Thunderbolt Chipset includes: USB, Display Port and PCle, over Type-C Connector
Number of Devices with DP to surpass Devices with HDMI by 23Mu in 2019 (PCs, Smartphones)
Adoption of DP and HDMI Alt-Mode over Type-C to increase from 1% in 2016 =» 37% in 2021
Number of Devices adopting DP Alt-Mode expected to rise from 14 Mu in 2016 = 920 Mu in 2021

HDMI Alt-Mode adoption into consumer market segment will start late 2018 with Digital-Still Cameras
and Video-Cameras

Following are some of the brands with DP Alt-Mode over Type-C.:

. Apple
Dell XPS 13 HP Spectra Acer Aspire Macbook Pro

% & CYPRESS
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CCGx Auto: Family Comparison

Features CCG2 CCGs3 CCG3PA
Number of Type-C+PD Ports 1 1 1 (Type-C), 1 (Type-A)
Integrated ARM® Cortex®-M0 MCU @ 48 MHz Yes Yes Yes
Memory (Flash / SRAM) 32KB / 4KB 128KB / 8KB 64KB / 8KB
PD 3.0 with PPS Support No Yes Yes
Serial Communication Blocks (12C / SPI / UART) 2 4 2
USB Billboard Device Controller (for Alt-Mode) No Yes No
Vgus Current Sense No Yes (High) Yes (Low)
Integrated Voltage (Vgs) Regulation No No Yes
Integrated Vg5 Discharge Drivers 0 1 2
Total GPIOs 14 20 12
Integrated Vi ony FETS 0 1 Pair 0
Integrated High-Voltage Vg s Gate Drivers No 4 (NFET / PFET) 2 (PFET)
Supply Voltage 2.7-55V 2.7-21.5V 2.7-21.5V
Vgys (@bsolute maximum) 6V (N0 Vgys) 24V 30V
Vgus Short Protection on CC Pins No No Yes
Dedicated Vg s OVP and OCP No Yes Yes

BC 1.2, Apple Charging, QC 4.0, Samsung Adaptive Fast Charging No BC1.2,AC, QC 3.0 Yes
ESD Protection £8 kV (Contact), £15 kV (Air) Yes Yes Yes
Packages 24-QFN 40-QFN 24-QFN
Availability of Auto Grade parts(Samples / Production) Now/Now Now/Q219 Q418/Q119

& CYPRESS
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Getting Started

= CCG3PA Evaluation Kit provides:

Support for power adapters/chargers and power banks
One Type-C source or sink port and Type-A source port
Support for USB PD 3.0 with PPS support

Support for QC 4.0, BC 1.2, Apple Charging 2.4A
and Samsung AFC? charging protocols on Type-A port

Support for 1-cell and 2-cell battery
(power bank application)

Charging for notebooks, mobile phones and
USB-powered devices

Firmware upgradeability

1 Adaptive Fast Charging

$149 CCG3PA Evaluation Kit (CY4532)
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