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What We Want is...
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Power Charging

Wired

Wireless



The New USB Technologies

New USB technologies provide the Best Experience for Charging and Performance for every conceivable platform
and device.

The key advantages for your customers are:

Charging Performance Convenience



USB Charging- Power Delivery

USB 3.0 : Extend ease of use, reduce clutter, reduce waste
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* Power increased to ~100W
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PD 2.0to PD 3.0

Improved Collision avoidance scheme
« Use Rp/Rd to indicate Source/Sink transmission

Deprecated BFSK

» Revision 2.0 support will still be permitted

Extended messages
* Up to 260 bytes
* Chunking into existing packet sizes enabled for compatibility

Additional alerts, capabilities and status
» Support for IEC 63002 power supply standards
» Battery capabilities/status

* Support for Direct Charge
* Programmable Power Supplies
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Programmable Power Supply

Table 10-7 Programmable Power Supply PDOs and APDOs based on the PDP

PDP (W) 5V fixed 9V fixed 15V fixed | 20V fixed | 5V Prog 9V Prog 15V Prog 20V Prog
x <= 15W PDP/5S - PDP/5 - -
15 <x<=27TW 3A PDP/9 - 3Aor PDP/9 -
PDP/52
27 «x <=45W 3A 3A PDP/15 PDP/51 JAor PDP/15
PDP/92
45 <« x <= 100W | 3A 3A 3A PDF/20 - PDP/91 JAor PDP/202
PDP/152
Notes:
1. This PPS APDO is Optional.
2. The PPS May offer more than 3A when a 5A cable is present.
Table 10-8 Programmable Power Supply Voltage Ranges
Fixed Nominal Voltage
5V Prog ' 9V Prog 15V Prog 20V Prog
Maximum Voltage 5.9V 11V 16V 21V
Minimum Voltage | 3V 3V 3V 3V
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Power Delivery System Overview
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e USB-C Control

— State Operation (attach/detach)

* Physical Layer (Ch.

— Port to Port over CC wire

— Collision Avoidance

* Protocol Layer (CH.

— Handles retries, message
construction and chunking
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* Power Source/Sink (Ch. 7)

— Controls power transitions
* Device Policy (Ch. 8)

— Policy Engine

* Devices the Atomic Message Sequences

— Device Policy Manager
* Handles PD across multiple ports
* Makes decisions on how to allocate power

» Talks to Power Source/Sink and Cable
Detection



Type-C PD System Overview — USB-C and PHY

PD USB Device

[ Device Policy Manager ]

'y [ [

source Port

Y |

(Polir.:v Englnej ( '
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Power
v A Source(s)
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[USE-C CO“”“'J Physical Layer
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BMC

BMC Signaling on CC wire

CRC-32 used to detect data
corruption

Attach/Detach indicates

— Source (Rp asserted)
* Send Source Capabilities
* Waits for GoodCRC and Request

 Times out: Hard Reset

— Sink(Rd asserted)
* Vpgys : Source attached

» Responds with GoodCRC and
send a request

* Vpgys Removed:
» PR_SWAP: connection retained
» Hard Reset
» Detached



Type-C PD System Overview — Protocol

PD USB Device

[ Device Policy Manager ]
'y [ [
source Port
Y |
(Policv Englnej ( '
Protocol i Power
¥ . Source(s)
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[Usﬁ-ﬂ l:ontrolj Physical Layer
A
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Directed by Policy Engine

— Constructs message passes to PHY

Receives messages from PHY

— Deconstructs message and passes
back to Policy Engine

Ensures reliable communications
— Timeouts
— Retries

— GoodCRC



Type-C PD System Overview — Device Policy

PD USB Device

[ Device Policy Manager ]
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* Device Policy Manager

- Manages resource
* Reserved power

* Reclaimed power

— Interacts with the policy engine,
power supply, cable detect, and
system policy manager

e Policy Engine

— Interacts with the Protocol Layer and
Device Policy Manager



Type-C PD System Overview — e-Marked Cable

DFP Electronically Marked Cable UFP
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Discover Identity used to get cable information

* USB Support * Vcony Required  HW/FW version
> USB 2.0
> USB3.1Gen1 Vaus * VDO version
» USB3.1Gen?2 > Current capability
> Voltage * Cable Connectors

15 @ e Cable Latency
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Type-C PD System Overview — Protocol

Message Sender Message Receiver
| :Policy Engine | |  :Protocol | | : PHY | | : PHY | |  :Protocol | | : Policy Engine
1: Send message
‘ ! 2: Message 3: Message + CRC
4: Message
Start CRCReceiveTimer | .
Check MessagelD against
local copy
Store copy of MessagelD
| 5: Message received
6: GoodCRC
7: GoodCRC + CRC
8: GoodCRC Consume message

Check and increment MessagelDCounter
Stop CRCReceiveTimer

9: Message sent \J

* Defines Types of Message: .

— Control Messages

— Data Messages (28 bytes Payload)

— Extended Data Message (256 bytes
Payload)

* Packet is acknowledged with a
@ response (GoodCRC)

Defines Message Usage:

— Negotiating Power Contracts

- Vonn/Data/Power role swapping

— Alerts/status/extended

capabilities/identity

— Alt-mode entry/exit

— Authentication



Message Type and Contain

Control Message

Figure 6-1 USB Power Delivery Packet Format including Control Message Payload

Preamble

SOP* (Start
Of Packet)

Message Header
(16 bit)

EOP (End Of

£ Packet)

Figure 6-2 USB Power Delivery Packet Format including Data Message Payload

Data Message

Preamble

SOP* (Start
Of Packet)

Message Header
(16 bit)

0..7 Data Object(s) CRC

EOP (End Of
Packet)

Figure 6-3 USB Power Delivery Packet Format including an Extended Message Header and Payload

Extended Message

SOP* (Start Message Header Extended Message Header EOP (End Of
Preamble Of Packet) (16 bit) (16 bit) Data (0..260 bytes) CRC Packet)
Legend:
PHY Layer Protocol Layer
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Control

Message

Bits Message Type Sent by Description Valid Start
4.0 of Packet
0 0000 N/A All values not explicitly defined
Reserved are Reserved and Shall Not be

used.
00001 | GoodCRC Source, Sink or Cable Plug See Section 6.3.1. SOp*
00010 | GotoMin Source only See Section 6.3.2. SOP only
00011 | Accept Source, Sink or Cable Plug See Section 6.3.3. sOp*
00100 | Reject Source or 5ink See Section 6.3.4. S0P only
00101 | ping Source only See Section 6.3.5. S0P only
00110 | ps rpY Source or Sink See Section 6.3.6. SOP only
00111 Get_Source_ Cap Sink or DEP See Section 6.3.7. S0P only
01000 | Get Sink Cap Source or DRP See Section 6.3.8. S0P only
01001 | DR Swap Source or Sink See Section 6.3.9 S0P only
01010 | PR Swap Source or Sink See Section 6.3.10 SOP only
01011 VCONN Swap Source or Sink See Section 6.3.11 SOP only
01100 Wait Source or Sink See Section 6.3.12 SOP only
01101 | Soft Reset Source or Sink See Section 6.3.13 SOp*
01110- | Reserved N/A All values not explicitly defined
01111 are Reserved and Shall Not be

used.
10000 | Not Supported Source, S5ink or Cable Plug See Section 6.3.14 sop#*
10001 Get_Source Cap Extended Sink or DRP See Section 6.3.15 SOP only
10010 Get Status Source or Sink See Section 6.3.16 SOP only
10011 | FR Swap Sink! See Section 6.3.17 SOP only
10100 Get_PPS Status Sink See Section 6.3.18 S0P only
10101 Get_Country_Codes Source or Sink See Section 6.3.19 s0Op*
10110- | Heserved N/A All values not explicitly defined
11111 are Reserved and Shall Not be

used.

Note 1: In this case the Port is providing vSafe5V however it will have Rd asserted rather than Rp and sets the Port
Power Role field to Sink. until the Fast Role Swap AMS has completed.




Data Message

Bits 4...0 Type Sent by Description Valid Start
of Packet

00000 Reserved All values not explicitly defined are

Reserved and Shall Not be used.
00001 Source_Capabilities Source or Dual-Role | See Section 6.4.1.2 SOP only

- Power
00010 Request Sink only See Section 6.4.2 SOP only
00011 BIST Tester, Source or See Section 6.4.3 sOp*
Sink
00100 Sink_Capabilities Sink or Dual-Role See Section 6.4.1.3 SOP only
Power

00101 Battery _Status Source or 5ink See Section 6.4.5 SOP only
00110 Alert Source or Sink See Section 6.4.6 SOP only
00111 Get_Country Info Source or Sink See Section 6.4.7 SOP only
01000-0 1110 | Reserved All walues not explicitly defined are

Reserved and Shall Not be used.
01111 Vendor Defined Source, Sink or See Section 6.4.4 sop*

h Cable Plug

10000-11111 Reserved All values not explicitly defined are

HReserved and Shall Not be used.




Extended Message

Bits Type Sent by Description Valid Start
4.0 of Packet
00000 Reserved All wvalues not explicitly defined
are Reserved and Shall Not be
used.
00001 Source Capabilities Extended Source or Dual- See Section 6.5.1 SOF only
Role Power
00010 Status Source or 5ink See Section 6.5.2 SOP only
00011 Get Battery Cap Source or 5ink See Section 6.5.3 SOP only
00100 Get Battery Status Source or 5ink See Section 6.5.4
00101 Battery_Capabilities Source or Sink See Section 6.5.5 S0P only
00110 Get Manufacturer_Info Source or Sink See Section6.5.6 S0P*
00111 Manufacturer_Info Source, Sink or See Section 6.5.7 S0OP*
Cable Plug
01000 Security Request Source or 5ink See Section 6.5.8.1 SOp*
01001 Security Response Source, Sink or See Section 6.5.8.2 SOp*
' Cable Plug
01010 Firmware_Update Request Source or 5ink See Section 6.5.9.1 SOp*
01011 Firmware_Update Response Source, Sink or See Section 6.5.9.2 SOp*
Cable Plug
01100 PPS Status Source See Section 6.5.10 SOP only
01101 Country_Info Source, Sink or See Section 6.5.12 SOP*
' Cable Plug
01110 Country Codes Source, Sink or See Section 6.5.11 S0OP*
' Cable Plug
01111- | Reserved All wvalues not explicitly defined
11111 are Reserved and Shall Not be

used.




Example Source

SourceCap
Faster charging
GoodCRC_ _ - = =
— e =~ 7 Request —L
? CERTIFIED A J— - - -
Interoperable with compliant USB Type-C™ %
devices including laptops, tablets, smartphones,
docking stations, displays, etc.
GoodCRC =
No T/D SOP Type | Port Role Msg Type _a-
21 T SOP | DFP/Source SourceCa - -
/ P PS_RDY
21 T SOP DFP/Source SourceCap —
21 D SOP |UFP/Sink  |GoodCRC GoodCRC =
21 D sop  [UFp/sink  |Request emm"
21 T SOP |DFP/Source GoodCRC N Get_Sink_Cap
21 T SOP [DFP/Source Accept GoodCRC
(o]0} R
21 D SOP UFP/Sink GoodCRC -
21 T SOP  |DFP/Source PS_RDY e == 7 “Sink Cap _ _ -
21 D SOP UFP/Sink GoodCRC = -
21 T SOP | DFP/Source Get_Sink_Cap s - GoodCRC
21 D SOP UFP/Sink GoodCRC m
21 D sop  [UFp/sink  [sinkCap = -
21 T SOP DFP/Source GoodCRC - —GOOdCRC
21 T SOP | DFP/Source GoodCRC %—.
21 T SOP DFP/Source Reject GoodCRC —
51 21 D SOP | UFP/Sink GoodCRC am="
e =~ "
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Power Brick

« USB Type-C™ only Power Bricks
- USB Type-C™ is allowed to provide up to 3A at 5V

— Power Bricks are being developed that only use USB Type-C™ power.

Faster charging

&S
m # CERTIFIED
=L L[

Interoperable with compliant USB Type-C™
devices including laptops, tablets, smartphones,
docking stations, displays, etc.




Power Brick

* Can only be use with chargers with one or more:
» USB Type-C receptacles or with a captive USB Type-C cable
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USB Charger Logo

* USB Chargers that do not support PPS will use the existing logo

* USB Charger that support PPS will use the new “Certified USB Fast
Charger” logo

& CERTIFIED ? CERTIFIED
us ™ us ™
CHARGER45W FAST CHARGER 45W
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Type-C™ Power Delivery 2.0 Certification

1. QuadraMAX
http://www.usb.org/developers/estoreinfo/

2. Communication Engine MOI (Tested by at least 1 solution)

— MQP PDT http://www.mgp.com/pd.htm

— Granite River Labs - GRL-USB-PD Oscilloscope based and USB-PD-C1 USB Type-C Test
Controller Compliance Solution http://graniteriverlabs.com/usb-pd

— Granite River Labs - GRL-USB-PD-C2 USB Type-C Power Delivery Tester
http://graniteriverlabs.com/usb-pd-c2/

— Teledyne LeCroy - Voyager M310P Protocol Analyzer / Exerciser / Compliance Test Platform
http://teledynelecroy.com/protocolanalyzer/protocoloverview.aspx?seriesid=556&capid=103

&mid=511
3. Deterministic MOI (Tested by at least 1 solution)

— Ellisys USB Explorer™ 350 Protocol Analyzer, Generator, and Compliance Test System
http://ellisys.com/products/usbex350/index.php

— Granite River Labs - USB Power Delivery and Type-C™ Tester and Analyzer (GRL-USB-PD-C2)
http://graniteriverlabs.com/usb-pd-c2/
, ®



http://www.usb.org/developers/estoreinfo/
http://www.mqp.com/pd.htm
http://graniteriverlabs.com/usb-pd
https://urlf.duocircle.io/?url=http://graniteriverlabs.com/usb-pd-c2/&id=31d5&rcpt=jgrimm@vtmgroup.com&tss=1512154272&msgid=9944de22-d6c8-11e7-990a-6bcac12eef56&html=1&h=aec05552
http://teledynelecroy.com/protocolanalyzer/protocoloverview.aspx?seriesid=556&capid=103&mid=511
http://ellisys.com/products/usbex350/index.php
http://graniteriverlabs.com/usb-pd-c2/

Type-C™ Power Delivery 3.0 Certification

1. QuadraMAX
http://www.usb.org/developers/estoreinfo/

2. Communication Engine MOI

— MQP PDT http://www.mgp.com/pd.htm

— Granite River Labs - GRL-USB-PD-C2 USB Type-C Power Delivery Tester
http://graniteriverlabs.com/usb-pd-c2/

— Teledyne LeCroy - Voyager M310P Protocol Analyzer / Exerciser / Compliance Test Platform
http://teledynelecroy.com/protocolanalyzer/protocoloverview.aspx?seriesid=556&capid=103
&mid=511

3. Deterministic MOI

— Ellisys USB Explorer™ 350 Protocol Analyzer, Generator, and Compliance Test System
http://ellisys.com/products/usbex350/index.php

— Granite River Labs - USB Power Delivery and Type-C™ Tester and Analyzer (GRL-USB-PD-C2)
http://graniteriverlabs.com/usb-pd-c2/
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Power is Getting Larger
P

Pok Swirch 'o’
2011: UPOE (Ci VR ey i
: UPoE (Cisco) \—K
o 60 watts . C 8 ( b
e 2011: PoH ‘

o Power over HDBaseT

I
o 100 watts 9 \‘f MJ;

= |
e 2015: Type-C PD e ~ / EST L
O. 0(::\0'0 (o] » OO:\'NO Deskto ‘\C
o 100W [ Qudoor. IR} (lndoor) Wired Manioring

e 20177:IEEE 802.3bt
o High power PoE or PoE++

o 90 watts
* Future:
o 200 watts?
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Issue found in Market ...
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Why UL 9990?

Q

CERTIFIED




UL Safety Program for ICT Power Cables

e UL Safety Certification for ICT Power Cable Assembly (UL 9990 )

£ ]

USB Type-C" to USB A Plug Cable

\OWER CABLE |
3SEMBLIES
i xxo00002 |

ASSEMBLIES
No. XX 000000

CERTIFIED

ICT POWER CABLE j

S,



One Stop Services both Safety and Performance

Homr () s

D DisplayPort’ cHDBT

Usta PoH

r HDBaseT

LISTED VERIFIED




Q&A



