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UNIVERSAL SERIAL BUS INTERFACES FOR DATA AND POWER -
Part 3: USB Battery Charging Specification, Revision 1.2
FOREWORD

1) The IqtermatiomatEtectrotechmica-Commisstom(HES)Ts=wortdwideorgamizatiomrfor-st frdardization e mprising
all ndtional electrotechnical committees (IEC National Committees). promote
interngtional co-operation on all questions concerning standardization in the electricaNan fields. To
this ehd and in addition to other activities, IEC publishes International Standa ifications,
Technjical Reports, Publicly Available Specifications (PAS) and Guides as “IEC
Publidation(s)”). Their preparation is entrusted to technical committees; an terested
in thg subject dealt with may participate in this preparatory work. In and non-
govermmental organizations liaising with the IEC also participate in this repar 1001 es closely
with the International Organization for Standardization (ISO) in accordance \wi iti detenmined by
agreement between the two organizations.

2) The fdrmal decisions or agreements of IEC on technical matte as possible, an international
consepsus of opinion on the relevant subjects since eac i s representation from all
interegted IEC National Committees.

3) IEC Publications have the form of recomm National
Comnfittees in that sense. While all reasohable effgrtstare nt of IEC
Publigations is accurate, IEC cannot be h S r for any
misinterpretation by any end user.

4) In order to promote international uniformi blications
transp vergence
betwep indicated in
the laf

5) IEC itp .JIndependent certification bodies provide g¢onformity
assesp 2’ marks of conformity. IEC is not responsible for any
service

6) Allus st edition of this publication

7) No liapili employees, servants or agents including individual experts and
memb) C National Committees for any personal injury, property damage or
other ha oever, whether direct or indirect, or for costs (including legal fees) and
expen use of, or reliance upon, this IEC Publication or any ¢ther IEC
Publig

8) Attent ive references cited in this publication. Use of the referenced publications is
indispE

9) Attent e~possibility that some of the elements of this IEC Publication may be the pubject of
patent ; h e :

Internat|onal Standard IEC 62680-3 has been prepared by technlcal area 14: Interfa"es and

methods—e ee 100:

Audio, video and muItlmedla systems and equment

The text of this standard is based on documents prepared by the USB Implementers Forum
(USB-IF). The structure and editorial rules used in this publication reflect the practice of the
organization which submitted it.

The text of this standard is based on the following documents:

FDIS Report on voting
100/2157/FDIS 100/2190/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.
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A list of all the parts in the IEC 62680 series, published under the general title Universal serial
bus interfaces for data and power can be found on the IEC website.

The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch” in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

* replaced by a revised edition, or
*+ amended.

IMPORTANT - The 'colour inside’' logo on the cover page of this i i gicates
that i contains colours which are considered to b orrect
understanding of its contents. Users should therefore sing a

B
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INTRODUCTION

The IEC 62680 series is based on a series of specifications that were originally developed by
the USB Implementers Forum (USB-IF). These specifications were submitted to the IEC under
the auspices of a special agreement between the IEC and the USB-IF.

The USB Implementers Forum, Inc. (USB-IF) is a non-profit corporation founded by the group
of companies that developed the Universal Serial Bus specification. The USB-IF was formed
to provide a support organization and forum for the advancement and adoption of Universal
Serial Bus technology. The Forum facilitates the development of high-quality compatible USB
peripherals (devices), and promotes the benefits of USB and the quality of products that have
passed compliance testing.

ANY U$B SPECIFICATIONS ARE PROVIDED TO YOU "AS IS, ANTIES
WHATS|OEVER, INCLUDING ANY WARRANTY OF MERCGC NON-
INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR E,. USB
IMPLEMENTERS FORUM AND THE AUTHORS OF ANY USB 8 SCLAIM
ALL LIABILITY, INCLUDING LIABILITY FOR INFRINGEME ETARY
RIGHTS, RELATING TO USE OR IMPLEMENTATION N THIS
SPECIFICAITON.

THE PROVISION OF ANY USB SPECIFICATIONE C NOT PROVIOQE YOU
WITH ANY LICENSE, EXPRESS OR IMPLIED, E OTHERWISE, TO ANY
INTELLECTUAL PROPERTY RIGHTS.

Entering into USB Adopters Agree a allow a signing company to
participate in a reciprocal, royalty-free—i i angement for compliant produgts. For
more information, please see:

http://w\w.usb.org/developers/docs/

http://w )

IEC DO OouU TO
ENTER 1E USB
IMPLEM

This seti s of the
followin

IEC 624 rial Bus
Specifigation

IEC 62680-2, Serial Bus interfaces for data and power - Part 2: USB Mi¢ro-USB
Cables Specification, Revision 1.01

Battery

Charg/ng Spec:f/catlon Rev:s:on 1. 2

IEC 62680-4, Universal Serial Bus interfaces for data and power - Part 4: Universal Serial Bus
Cables and Connectors Class Document Revision. 2.0

This part of the IEC 62680 series consists of several distinct parts:

e the main body of the text, which consists of the original specification and all ECN and
Errata developed by the USB-IF;


http://www.usb.org/developers/docs/
http://www.usb.org/developers/devclass_docs#approved
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All rights reserved.

A LICENS 'ERNAL
USE QNLY. ER LICENSE, EXPRESS O E OPPEL OR
OTHERWISE, IS GRANTED OR INTENDED HEREBY.

USB-IF| AND THE AUTHORS OF THIS SPECIFICATION E XIM ALL
LIABILITY FOR INFRINGEMENT OF INTELLECTUAL PROPER NG TO
IMPLEMENTATION OF INFORMATION IN THIS SPEQ C F D THE

AUTHORS OF THIS SPECIFICATION ALSO DO NOT WARRZA I THAT

SUCH [MPLEMENTATION(S) WILL NOT INFRING
RIGHTS OF OTHERS.

THIS SIPECIFICATION IS PROVIDED/'AS IS’#

PERTY

FSS OR

IMPLIED, STATUTORY OR OTHERWISE RESSLY
DISCLAIMED. NO WARRANTY OF “MER NON-
INFRINGEMENT, NO WARRANTY O ANY PARTICULAR PURPOSE, AND
NO WARRANTY ARISING OUT OF ANY P :

IN NO EVENT WILL USB R DR THE
COST QF PROCURING\SUB ] XDS OR SERVICES, LOST PROFITS, LOSS OF
USE, LOSS OF D R AL, CONSEQUENTIAL, INDIRECT, OR SPECIAL
DAMAGES, W%@; X T, TORT, WARRANTY, OR OTHERWISE,
ARISING IN AN A ) H SE OF THIS SPECIFICATION, WHETHER QR NOT

SUCH HARTY HAD A £ OF THE POSSIBILITY OF SUCH DAMAGES.
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Revision History

Revision Date Author Description
BC1.0 Mar 8, 2007 Terry Remple First release
BC1.1 April 15, 2009 Terry Remple Major updates to all sections. Added Data Contact
Detect protocol, and Accessory Charger Adapter.
BC1.2 Oct 5, 2010 Terry Remple Following items indicate changes from BC1.1 to BC1.2.

Adam Burns

References below to Section, Figures and Tables refer
to BC1.2, unless BC1.1 is specifically indicated.

Allows

1. Allow DCPs to output more than 1.5
i pers to

Portable Devices (PDs) wit
draw more power. Sectio

ithout

hvoid

of 5A
e 5-2

Section

rp and
jon 3.5.

aximum PD current from 1.8A to 1|5A, to
wn when attached to CDP. Table $-2.

. Rename Docking Station to ACA-Dock, to ayoid
co ion with other types of Docking Stations

“Require ACA-Dock to differentiate itself fromp an ACA,
by enabling VDM_SRC during no activity. Sectjon
3.2.4.4.

9. Allow CDP to leave VDM_SRC enabled whil
peripheral not connected. Section 3.2.4.2.

10. Remove ICHG_SHTDWN. This was a reconmended
max output current for Charging Ports with VBUS
grounded. BC1.1 Section 4.1.

11. Require VDP_SRC to not pull D+ below 2.3V when
D+ is being pulled to VDP_UP through RDP_UP.
Require VDM_SRC to not pull D- below 2.2V when D- is
being pulled high. Required for ACA-Dock support.

Table 5-1 notes 1 and 2.

114

2. Make DCD current source optional for PDs| Section

Lo

1
2.9
...

13. Make DCD timeout required for PDs. Section 3.2.3.

14. Make Secondary Detection optional for PDs. Section
4.6.2.

15. Make Good Battery Algorithm required behavior for
PDs. Section 3.2.4.

16. Remove resistive detection. BC1.1 Section 3.9.

17. Change PD Required Operating Range to include
4.5V at 500mA. Figure 4-3.

18. Allow any downstream port to act as a DCP. Section
4.1.3.

19. Require PDs to enable VDP_SRC or RDP_PU when
charging from a DCP. Section 3.3.2.

20. Allow chargers to renegotiate current with PD by
dropping and reasserting VBUS. Section 4.1.3.
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Revision

Date

Author

Description

21. Require PDs to discharge their own VBUS input
after VBUS drops to support charger port renegotiation
request. Section 4.6.3.

22. Allow PDs to disconnect and repeat Charger
Detection multiple times while attached, with specified
timing. Section 4.6.3.

23. Reduce DCP input impedance between D+, D- to
VBUS and ground from 1MQ to 300kQ. Section 4.4.3.

24. Require CDPs to recover after over-current
condition. Section 4.2.2.

25. Allow greater DCP undershoot for large load current

Steps,
required by Europe. Section

harging
27. Use session valid i in|EH and

28. Only devijce ) from
internal batte t ead
Battery Provi

aw ISUSP plus dn
e igher

ontinue providing power|jto OTG
ing Port, even if ground offs¢ts or
- to go below VDAT_REF. Section

N_REC) from 2 seconds to 2 minute$. Table

47/Indicate that ACA-Dock is required to pull D+ to
P_UP with RDP_UP when VBUS is asserted. Section
3.2.4.4.

48. Remove statements regarding devices with multiple
receptacles. Covered in Multiple Receptacle white
paper at http://www.usb.org/developers/docs/.

49. Improve readability by adding and updating
drawings, re-structuring sections, and clarifying text.

BC 1.2
plus errat

/0

Pat Crowe

Includes errata changes from Oct 12, 2011

BC 1.2
plus furth
errata

w
=

Pat Crowe

Includes errata changes from Mar 15, 2012:

1. Corrections to Micro ACA specificatipn.
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Acronyms
ACA Accessory Charger Adapter
CDP Charging Downstream Port
DBP Dead Battery Provision
DCD Data Contact Detect
DCP Dedicated Charging Port
FS Full Speed
HS High-Speed
LS Low-Speed
OoTG On-The-Go
PC Personal Computer
PD Portable Device
PHY Physical Layer Interface for High-Speed USB
PS2 Personal System 2

SDP Standard Downstream Port
SRP Session Request Protocol

TPL Targeted Peripheral List
USB Universal Serial Bus
USBCV| USB Command Verifier
USB-IF| USB Implementers Forum
ac

VBUS Voltage line of tf

9,
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1 Introduction

1.1  Scope

The Battery Charging Working Group is chartered with creating specifications that define
limits as well as detection, control and reporting mechanisms to permit devices to draw
current in excess of the USB 2.0 specification for charging and/or powering up from dedicated
chargers, hosts, hubs and charging downstream ports. These mechanisms are backward
compatible with USB 2.0 compliant hosts and peripherals.

1.2 Background

The USB ports on personal computers are convenient places for Port i PDs) to
draw cyrrent for charging their batteries. This convenience has led<to th of USB
Chargels that simply expose a USB standard-A receptacle. This a e same
USB cable to charge from either a PC or from a USB Charger.

If a PD|is attached to a USB host or hub, then the USB at after
connecting, a PD must draw less than:

e 2.5 1nA average if the bus is suspended

e 100 |mA if bus is not suspended and not config

e 500 |mA if bus is not suspended and config

If a PD |s attached to a Charging Port, . ’ ock or ACA), then it is|allowed
to draw [IDEV_CHG without having to be con the rules of suspend.

In order|{ for a PD to deter e t it is>allowed to draw from an upstream USB
port, there need to be tandard
Downstfeam Port and a NS.
Since PPs can ant that
all provide an accep ts for a
compliapt USB chdrge

If a PD S Battery, then the Connect Timing Engineering Changg Notice
(ECN) i \ IT while
attached hined in
Section

1.3 eference Documents

The following specifications contain information relevant to the Battery Charging Specification.

e OTG and Embedded Host Supplement, Revision 2.0
e USB 2.0 Specification
e USB 3.0 Specification

1.4 Definitions of Terms

This section contains definitions for some of the terms used in this specification.

1.4.1 Accessory Charger Adaptor

An Accessory Charger Adaptor (ACA) is an adaptor which allows a single USB port to be
attached to both a charger and another device at the same time.
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The following terminology is used when referring to an ACA:

o ACA-A An ACA with ID resistance of RID_A
e ACA-B An ACA with ID resistance of RID_B
e ACA-C An ACA with ID resistance of RID_C

See Section 6 for details on an ACA.

1.4.2

ACA-Dock

An ACA-Dock is a docking station that has one upstream port, and zero or more downstream

ports. The upstream port can be attached to a PD, and is capable of sourcing ICDP to the PD.
An ACARDock signals it is an ACA-Dock to the PD by enabling VbM_SRC during~\USBu.igdle, and
by pullin A. tails.
1.4.3

This sq ct”. A
downstream device is considered to be attached to an ups bhysical
cable bgtween the two.

A down ttached
to the Upstream port, and when the downstrea D- data
line hig n-Speed
signalinp.

1.4.4

A Charging Downstream E with the
USB 2.0 definition of a hos nstream
Port features specified/h

A CDP sghall out@ y R " its D- line when it senses a voltage greater than
VDAT_REF but less tha C i DP shall
not output a voltage o nected,
to the ti

1.4.5

A Chardi DP, ACA-Dock or ACA.

1.4.6 Threshold

The De uch that

below this threshold, a device is assured of not being able to power up successfully.

A Dead

1.4.7

Battery is defined as one that is below the Dead Battery Threshold.

Dedicated Charging Port

A Dedicated Charging Port (DCP) is a downstream port on a device that outputs power

through
shall so

a USB connector, but is not capable of enumerating a downstream device.
urce IDCP at an average voltage of VCHG.

A DCP shall short the D+ line to the D- line.

A DCP
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1.4.8 Downstream Port

In this specification, a Downstream Port refers to either a Standard Downstream Port or a
Charging Downstream Port.

1.4.9 Micro ACA

A Micro ACA is an ACA with a Micro-AB receptacle on the Accessory Port.

1.4.10 Portable Device

A PD as used |n thls speC|f|cat|on is a deV|ce which is compliant with this specification and the
Ao o haraino clirean + fronm | IQD

The Rafled Current of a Charging Port is the amount of current that a\Chargi %output
and still maintain a VBUS voltage of VCHG. The Rated Currnt of i ired to be
within I§cpP, and the rated current of a CDP or ACA-Dock is re &) Withi

1.4.12 | Standard ACA

A Standard ACA is an ACA with a Standard-A rec

1.4.13 | Standard Downstream Por

In this $pecification, a Standard Downstr: P) refers to a downstream port on a
device that complies with the USB ini host or hub. An SDP expects a
downstream device with a good batter 2.5 mA average when unconnected
or suspended, up to 1Q0 imt when, connected and not configured and not

suspend nstream
device ¢
An SDP
An SDP , dnd then
manage i henever
they dr e Dead

Battery

1.4.14

A USB Charger is a~dévice with a DCP, such as a wall adapter or car power adapter.

1.4.15 Weak Battery Threshold

The Weak Battery Threshold is defined as the minimum charge level of a battery such that
above this threshold, a device is assured of being able to power up successfully.

A Weak Battery is defined as one that is above the Dead Battery Threshold and below the
Weak Battery Threshold. A device with a Weak Battery may or may not be able to power up a
device successfully.

A Good Battery is defined as one that is above the Weak Battery Threshold.

1.5 Parameter Values

Parameter names are used throughout this specification instead of parameter values. All
parameter values are found in Section 5.
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1.6 OTG Considerations

A PD with a Dead Battery cannot differentiate between a PC and an OTG A-device. Thus, a
PD will treat both the same.

If an OTG A-device is connected to a PD with a dead battery, then the OTG A-device is under
no obligation to provide any more current than it normally would to any device on its Targeted
Peripheral List (TPL).

An OTG A-device is allowed to stop driving VBUS after a time of TA_WAIT_BCON (See OTG 2.0
Supplement for value) while waiting for the B-device to connect. Thus, a PD with a Dead
Battery may not have time for significant charging when attached to an OTG A-device, if it
does ngtconnect.

1.7 Sluper Speed Considerations

etection
ed port,

SuperSpeed ports defined in USB 3.0 are allowed to imple
mechanjsms defined in this spec. When a PD detects it is d
then ICHG_MAX changes to 900mA, and IUNIT changes to 150mM

2 Dead Battery Provision

21 Background

a suspend current pf up to
sonnecte e bus is suspended. If[the bus
2.0 allows a device to draw up to

The USB 2.0 specification allows a dow
Isusp frpm a SDP when the device is no
is not suspended and the device is co

nfigu ed
ICFG_MAX, depending on the . configuration th t

This limfit of only ISUsR problematic for PDs with a Dead| Battery

or a Weak Battery Some_ F i 1 IUNIT for several seconds just to pqwer up.
Thus, PDs with D€ad B ) atteles may not be able to power up when attached
to an SDP if the P \

USB 2.0 S mpou d device to draw Isusp for each downstream port while

22 0O

APDw
DBP whii

sing the

e Redpees’current to IsuspP after timeout

e If PD is not ready to connect and be enumerated within TSVLD_CON_WKB after attach,
then it shall reduce its current to ISuspP

e Enables VDP_SRC when attached but not connected
e PD shall enable VDP_SRC within TDBP_ATT_VDPSRC of attach
e PD shall connect within TDBP_VDPSRC_CON of disabling VDP_SRC
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e Uses current to power up and enumerate, or reach Weak Battery Threshold and
enumerate, as soon as possible

e PD shall not use the DBP current to perform unrelated tasks, such as:
e Charging beyond the Weak Battery Threshold
e Making a phone call
e Playing a song, video or game
e Establishing a wireless connection

e Only devices that can operate stand-alone from internal battery power are allowed to
use the DBP.

e Pasg§es inrush test

) D with Dead or Weak Battery shall pass USB-IF compliance i

The undonfigured state includes the time that the PD is attached a 3 land the
time that the PD is connected and not configured. A PD ernte state by
receiving a SET_CONFIGURATION command from the host.

2.3 I1BP — Configured Clause

A PD with a Dead or Weak Battery is allowed to dra its i ent, (which cgn be up
to ICFG_[MAX), from a Standard Downstream Port 1 Battery Provision (DBP) while

configuned, and not have to pass USBCWtests,/ providi haves as follows:

e Responds to received tokens

e [PD shall respond to any tokens ith either a NAK or any other valid

USB response

e Responds to USB resé
e WUpon receipt o duce its current to IUNIT. PD is allpwed to
disconnect up ivi While disconnected, PD is allowed to |use the

DBP — u

e Responds to USB
, PD shall either remain connected, and reduce its
¢urrentio disconnect. While disconnected, the PD is allowedl to use
Clause.

e Pro
° ted and
allowed
e Uses as soon
as p035|ble

e PD shall not use the DBP current to perform unrelated tasks, such as:
e Charging beyond the Weak Battery Threshold
e Making a phone call
e Playing a song, video or game
o Establishing a wireless connection
e Provides full USB functionality upon reaching Weak Battery Threshold

e PD shall provide full USB functionality upon reaching Weak Battery Threshold if this
occurs before TDBP_FUL_FNCTN after attach.

e PD informs user within TDBP_INFORM of attach that it is charging and not available for other
functions
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3 Charging Port Detection

3.1 Overview

Figure 3-1 shows several examples of a PD attached to an SDP or Charging Port.

Portable VBUS SDP, CDP
Device g' or DCP
+

“u‘igr u-B GND Std-A| Std-A
Recep Plug Detachable Plug [Recep
Cable
Portable DCP
Device
VBUS
=] o \
Recep Plug Captive \
Cable

Portable

Lo
. 2 460

ID

B | uA GND >

N )
3 \%)rtable

evice
Q ] Peripheral
u-AB

%ro\\ Recep

\\%;r p-A

Plug Peripheral
ACA-Dock

Figure 3-1 System Overview

In the first example, a Std-A to Micro-B cable is used to attach a PD to an SDP, CDP or DCP.
In the second example, a DCP has a captive cable. This cable does not have wires for D+ or
D-, but instead shorts the D+ and D- pins at the Micro-B plug.

In the third example, an ACA is required to have a captive cable that attaches to the Portable
Device, and this cable is required to have wires for D+, D- and ID. The ACA is also required
to have a port that can be attached to a DCP or CDP. The cabling for this port is described in
Section 6.2.1.

In the fourth example, an ACA-Dock does not have a cable at all, but instead has a captive
Micro-A plug. An ACA-Dock receives power from a Proprietary Charger, that is attached to
the ACA-Dock through a proprietary cable.
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3.2 Charger Detection Hardware

This section briefly describes the hardware used to do charger detection. The following
sections provide more details of its operation.

3.2.1 Overview

Figure 3-2 shows the charger detection hardware for a PD.

Portable Device

+

VBUS VBUS Detect

—I— VOTG_SESS VLD
- - hsserted

RDAT_LKG D+

VDP_SRC ——————o0" ——

VDAT_LKG

VLGC_H —()—o"—

IDP_SRC \ have made

DCHG_DET

Primary Detection

Detects between SDPJand DCP/
CDP, or between ACAIDock and
ACA A

VD
RDA@& D- Detects between DCP|and CDP

Secondary Detectjon

% I
VDAT ‘LKG RDM_DWN
M ACA Detection
ID Comparators ID
REF Pull-up Detects between:
Z ID DCP/CDP/SDP
. ACA-Dock/ACA A
GND ACA B
ACA C

Figure 3-2 Charger Detection Hardware

3.2.2 VBUS Detect

Each PD shall have a session valid comparator that detects when VBUS is greater than its
internal session valid threshold. Its internal session valid threshold shall be within
VOTG_SESS_VLD.
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3.2.3 Data Contact Detect
3.2.3.1 Overview

Data Contact Detect (DCD) uses a current source, IDP_SRC, to detect when the data pins have
made contact during an attach event. A PD is not required to implement DCD. If a PD does
not implement DCD, then it shall wait a time of TDCD_TIMEOUT min after the attach event
before starting Primary Detection.

DCD is able to detect data pin contact whenever a PD is attached to an SDP or CDP. The
primary benefit of DCD is that it allows a PD to start Primary Detection as soon as the data
pins have made contact, and then connect, without having to wait for a timer to expire. As per
the USB-Connect Timing ECN_a powered up UUSB device is required to copnect to a LISB host

within TsVLD_CON_PWD of the attach event.

DCD is plso able to detect data pin contact for most cases of a PD &

albC 9r ACA.
Cases where DCD may not work include:

e DCH with too much leakage current
e ACA with charger and FS or HS B-device on Accessor
e ACA-Dock

e PS2|port that pulls D+ high

e Progrietary chargers that pull D+
Since DICD does not work in all cases; a

TDCD_TIMEOUT max after the attach eve
pins. See Section 3.3.2.

ged to Primary Detectign within
has not been detected on the D+ or ID

3.2.3.2

nto the
strated

USB pl
recepta
in Figur

Figure 3-3 Data Pin Offset

As a result, when a PD is attached to an upstream port, the PD will detect VBUS before the
data pins have made contact. The time between power pins and data pins making contact
depends on how fast the plug is inserted into the receptacle. Delays of more than two
hundred milliseconds have been observed.

The way that a PD distinguishes between a Charging Port and an SDP is to look at the data
lines. If the PD does Primary Detection before the data pins have made contact, then the
Primary Detection protocol is such that the PD will determine that it is attached to an SDP.
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If a PD is attached to a DCP, and incorrectly determines that it is attached to an SDP, then
the PD would draw ISUSP while waiting to be enumerated. Since a DCP will not enumerate

the PD, the PD will not be able to charge.

3.2.3.3 Data Contact Detect, Not Attached

Figure 3-4 shows the case where the PD is not attached to a remote device.

Portable Device

+

VBUS

—i—— VOTG SESS VLD

RDAT_LKG %\(

% VDP_SRC ——— o
L~
VDAT _LKG
VLGC_HI —(3)—o7
IDP_SRC < \ N
DCP_DET R

VDM_SRC —————0"——
\R T L D-

|
X\é RbM_DWN
I~

} N
TO-COMParators: 1173

REF Pull-up

{ GND

Figure 3-4 Data Contact Detect, Not Attached


https://iecnorm.com/api/?name=1f91a78d6ba26242cbd28e2d782eb6c2

IEC 62680-3:2013
© USB-IF:2012

The protocol for Data Contact Detect is as follows:

e PD detects VBUS asserted
e PD turns on IDP_SRC and the D- pull-down resistor

e PD waits for D+ line to be low for a time of TbcD_DBNC

- 21 -

e PD turns off IDP_SRC and D- pull-down resistor

When nothing is attached to the PD, the D+ line stays high. The minimum value of IDP_SRC is
such that it is able to hold D+ at VLGC_HI for worst case leakages in the PD due to RDAT_LKG
and VDAT_LKG.

3.2.3.4 Data Contact Detect, Standard Downstream Port
Figure 3-5 shows the case where the PD is attached to an SDP. {\ x
Portable Device W@eam Port
VBUS
+
i—i— VOTG_SESS_VLD
RDAT| LKG D+ [ RDAT_LKG
% VDP_SRC ——————o \ Q DP_DWN %
VDAT| LKG VDAT_LKG
VLGC_HI —(3)—
IDP_SRC \,
DCP_DET
PHY PHY
VDM_SRC ——————o"——
RDATTRG D= RDAT_LKG
[
% i RDM_DWN %
VDAT_LKG RDM_DwN VDAT_LKG
ID Comparators ID
| REF Pull-up
ﬂ| 2
+V GND

Figure 3-5 Data Contact Detect, Standard Downstream Port
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When the PD is attached to an SDP, the D+ line is pulled low by RDP_DWN in the SDP. The
maximum value of IDP_SRC is such that RDP_DWN pulls D+ to VLGC_Low for worst values of
RDAT_LKG, VDAT_LKG and RDP_DWN.

3.2.4

Primary Detection

Primary Detection is used to distinguish between an SDP and different types of Charging
Ports. A PD is required to implement Primary Detection.

3.2.41

Primary Detection, DCP

Figure 3-6 shows how Primary Detection works when a PD is attached to a DCP.

Portable Device

[

ing Port

VBUS
+
i - i7 VOTG_SESS_VLD
RDAT_LKG D+ RDAT_LKG
X \/
3 VDP_SRC —————o —— w
VDAT_LKG \VDAT_LKG
VLGC_HI — A Q
IbP_SRc N
DCP_DET
VDAT
g RDCH DAT
PHY
VDM_SRC —————o ——
RDAT :KG D- RDAT_LKG
RDM_DWN %
VDAT_LKG - VDAT_LKG
ID Comparators ID
/I REF Pull-up
/ ID
+
GND

Figure 3-6 Primary Detection, DCP
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During Primary Detection the PD shall turn on VDP_SRC and IDM_SINK. Since a DCP is
required to short D+ to D- through a resistance of RDCP_DAT, the PD will detect a voltage on
D- that is close to VDP_SRC.

A PD shall compare the voltage on D- with VDAT_REF. If D- is greater than VDAT_REF, then the
PD is allowed to detect that it is attached to either a DCP or CDP. A PD is optionally allowed
to compare D- with VLGC as well, and only determine that it is attached to a DCP or CDP if D-
is greater than VDAT_REF, but less than VLGC. The reason for this option is as follows.

PS2 ports pull D+/- high. If a PD is attached to a PS2 port, and the PD only checks for D-
greater than VDAT_REF, then a PD attached to a PS2 port would determine that it is attached
to a DCP or CDP and proceed to draw IDEV_CHG. This much current could potentially damage
a PS2 dort. By only defermining it is attached to DCP or CDP if D- is les§ than_VLGC] the PD
can avojd causing damage to a PS2 port.

On the pther hand, some proprietary chargers also pull D+/- high. b to one

of thesq chargers, and it determined it was not attached to a cha greater
than VLEC, then the PD would determine that it was attached fx ) able to
draw ISysP.

The chgice of whether or not to compare D- to VL&C dep is more

likely to|be attached to a PS2 port, or to a proprietar)
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3.2.4.2 Primary Detection, CDP

Figure 3-7 shows how Primary Detection works when a PD is attached to a CDP.

Portable Device Charging Downstream Port
£ VBUS
- VOTG_SESS_VLD
RDAT_LKG D+ RDAT_LKG
% VDP_SRC —————o ——| % RDP_DWN %
VDAT| LKG VDAT_LKG
VLGC_HI —(3)—o"—
IDP_SRC \0
DCP_DET DEp
VDAT_REF
PHY PHY

CHG_DET

RDAT| LKG RDAT_LKG

(XK
LSO i %

VDAT| LKG Q VDAT_LKG
@\ID ompotaxto;s/ ID

Pull-up

R

< \\ a | ID

-
N
+

GND

Figure 3-7 Primary Detection, CDP

A CDP is required to behave in either one of two ways when a remote device is not connected
to it. The first way that a CDP is allowed to behave is to enable VDM_SRC within TCP_VDM_EN
of a disconnect, and then disable VDM_SRcC within TcP_vDM_DIS of a connect. When using this
option, a CDP is not required to enable IDP_SINK, or to compare D+ to VDAT_REF.

The second way a CDP is allowed to behave is to compare D+ with VDAT_REF and VLGC.
When D+ is greater than VDAT_REF and less than VLGC, the CDP shall enable VDM_SRcC. When
D+ is less than VDAT_REF or greater than VLGC, the CDP shall disable VDM_SRC. Note that a
CDP is required to compare D+ to VLGC, in order to disable VDM_SRC when the PD connects.
See Section_3.4.2 for timing.

During Primary Detection the PD shall turn on VDP_SRC and IDM_SINK. A PD shall compare
the voltage on D- with VDAT_REF. If D- is greater than VDAT_REF, then the PD is allowed to
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determine that it is attached to either a DCP or CDP. A PD is optionally allowed to compare
D- with VLGC as well, and only determine that it is attached to a DCP or CDP if D- is greater
than VDAT_REF, but less than VLGC. See Section 3.2.4.1 for more details.

3.24.3 Primary Detection, SDP

Figure 3-8 shows how Primary Detection works when a PD is attached to an SDP.

Portable Device Standard Downstream Port
VBUS
+
—F—— VOTG_SESS_VLD
RDAT| LKG RDAT_LKG
VDP_SRC —————o —— %
VDAT| LKG VDAT_LKG
VLGC_HI —()—o"—
IDP_SRC \o
DCP_DET
VDAT_REF
PHY CHG DET PHY
RDAT| LKG <\ D- RDAT_LKG
% i RDM_DWN %
VDAT@ RDM_DWN VDAT_LKG
\) Comparators 1D
Il REF Pull-up
7 o
{ GND

Figure 3-8 Primary Detection, SDP

During Primary Detection the PD shall turn on VDP_SRC and IDM_SINK. When a voltage of
VDP_SRC is applied to D+, an SDP will continue pulling D- low through RDM_DWN.

A PD shall compare the voltage on D- with VDAT_REF. If D- is less than VDAT_REF, then the
PD is allowed to determine that it is attached to an SDP. A PD is optionally allowed to
compare D- with VLGC as well, and determine that it is attached to an SDP if D- is greater
than VLGC. See Section 3.2.4.1 for more details.
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Figure 3-9 shows how Primary Detection works when a PD that supports ACA Detection is
attached to an ACA-Dock.

VDAT

| LKG

Portable Device ACA-Dock
VBUS
+
i—i— VOTG_SESS VLD
RDAT_LKG D+
é \/ |
e Power Mgr SPlcj)weIr
VDAT| LKG PPl
VLGC_HI —()—o"—
IDP_SRC \ (\
DCP_DET \w\>
\V\M\On/\/ Port 1 Periph
v
PHY D %
s Vi Port 2 Periph
RDP_uP
D-
RDAT| LKG A Port N Periph

L—>o—— VDM_SRC

D Comparators ID
: 1 REF PU”-Up

J

GND

RID_A

!

Figure 3-9 Primary Detection, ACA-Dock

An ACA-Dock is a docking station that has one upstream port, and zero or more downstream
ports. The upstream port can be attached to a PD, and is capable of sourcing ICDP to the PD.
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When an ACA-Dock is powered, but nothing is attached to its upstream port, it is required to
bias the pins on its upstream port as follows:

e VBUS VCHG

e D+ VDP_UP
e D- VDM_SRC
e ID RID_A

e GND GND

The VBUS pin is at VCHG because the ACA-Dock is ready to provide power to a PD. The
ACA_Dock is required to pull D+ to VDP_UP through RDP_UP because the VBUS pin is

than VO

greater

TG_SESS_VLD.

An ACAFDock is required to enable VDM_SRC whenever D+/- have b
for a tig\e of TcP_VDM_EN. An ACA-Dock is required to disable VDI

of any

An ACA-Dock is required to present an impedance to gré
powered. It is required to present an impedance to grou
powered.

When g PD that supports ACA detects\the fo
attached to an ACA-Dock:

e VBUS > VOTG_SESS VLD

ctivity on D+/-.

e D+ 3t VLGC HI

e VDAT_REF < D- < ViLGC

e IDajRID_A

Note that a PD equired to compare D- with VLGC. If a R
attache al on its Accessory Port, then the ID pin of
would b , and the D- pin would be at VLGC_HI ing
VDM_SR[. ( S eén an ACA with a LS device and an ACA-Dock
is requif e or below VLGC.

The VDP_s

pulling

detect 9

Primary

. b€ such that D+ remains at a logic high while the ACA
throiigh RDP_UP. The reason for this is so that the ACA-Dock d
vhich could cause it to turn off its VDM_SRcC before the PD comp

J state)
\DM_DIS

ver it is
it is not

hat it is

PD were
the PD
tead of
the PD

Dock is
oes not
letes its
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Figure 3-10 shows how Primary Detection works when a PD that supports ACA Detection is

attached to a Micro ACA.

Portable Device

VBUS
f
- VOTG_SESS_VLD

RDAT_LKG D+
% VDP_SRC ——————o"——
VDAT |KG
VLGC_HI —@—o/—
IDP_SRC N
DCP_DET

ANRK

\> Figure 3-10 Primary Detection, ACA

< icroACA
PHY CHG_DET N Q
VBUS M Accessory VBUS_ACC
’/ Switch
N
(| + | DP_ACC
VDM C ‘ ‘
RDAT_| kG N ~LN D- DN_ACC
% | ID_ACC
VDAT_|kG Q DM Charger ‘ VBUS_CHG
Switch | |
parat ID
|-
N | Adapter DP_CHG
= = 2 Controller DN_CHG
\ GND

A PD that supporis ATA Detection 1s required to monitor the resistance on the ID pin
If the ID resistance is RID_B or RID_cC, then
the PD knows that it is attached to an ACA. If the ID resistance is RID_A, then the PD could

whenever VBUS is greater than VOTG_SESS_VLD.

be attached to either an ACA with a B-device on its Accessory Port, or to an ACA-Dock.

In order to distinguish between an ACA with an B-device, and an ACA-Dock, the PD shall
compare the voltage on D- with VDAT_REF and VLGC to detect what it is attached to as follows:

e D- < VDAT_REF ACA with FS B-device on Accessory Port
e VDAT_REF < D- < VLGC ACA-Dock
e ViLGC < D- ACA with LS B-device on Accessory Port

The PD shall do the above detection on D- after attach, and before connect, as shown in the
Good Battery Algorithm.
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After doing Primary Detection, a PD that supports ACA Detection shall continue to monitor the
ID line. If this resistance changes, the PD shall respond according to the state machine
defined in Section 6.2.7.

An ACA is required to do a form of Primary Detection over the DP_CHG and DN_CHG lines to
detect if a Charging Port is attached to the ACA Charger Port. This detection is done with the
lines highlighted in yellow, and is described in Section 6.2.6.

3.2.5 Secondary Detection

Secondary Detection can be used to distinguish between a DCP and a CDP. PDs that are not
ready to be enumerated within TsvLD_coN_PwD of detecting VBUS are required to implement

Second ry petection. FUS thal are ready 10 be enumerated are aliowed Dypass o€ ondary

Detectign. See Section 3.3.2 on Good Battery Algorithm.
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Figure 3-11 shows how Secondary Detection works when a PD is attached to a DCP.

Portable Device

Dedicated Charging Port

VBUS
+
i— i— VOTG_SESS VLD
RDAT_LKG D+ RDAT_LKG
% VDP_SRC ————o —— %
VDAT_LKG VDAT_LKG
VLGC_HI —(3)—o"— i
IDP_SRC % ?\/
DCP_DET
VDAT_REF
O g RDCH DAT
PHY CHG_DET
Y
~—1
RDAT_LKG D- RDAT_LKG
VDAT_LKG VDAT_LKG
Qxx\@gmparators ID
/ REF Pull-up
4“ ID
~3 GND

Figure 3-11 Secondary Detection, DCP

During Secondary Detection, a PD shall output VDM_SRC on D-, turn on IDP_SINK, and compare

the voltage on D+ to VDAT_REF.

Since a DCP is required to short D+ to D- through a

resistance of RDCP_DAT, the voltage on D+ will be close to VDM_SRC, which is above VDAT_REF.

If a PD detects that D+ is greater than VDAT_REF, it knows that it is attached to a DCP. It is
then required to enable VDP_SRC or pull D+ to VDP_UP through RDP_uUP, as defined in the Good
Battery Algorithm in Section 3.3.2.

A PD is not required to compare D+ to VLGC during Secondary Detection.
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3.2.5.2

Figure 3-12 shows how Secondary Detection works when a PD is attached to a CDP.

Secondary Detection, CDP

Portable Device

—-31-—

Charging Downstream Port

VDAT| LKG

VLGC_HI —(3)—o"—

IDP_SRC \)

DCP_DET
VDAT_REF

VBUS
+
i—i— VOTG_SESS_VLD
RDAT_LKG D+ RDAT_LKG
% VDP_SRC — o — % RDF‘_DWN %
7/
v VDAT_LKG

PHY CHG.DET PHY
,— VDM_SRC
RDAT| LKG \ D- { RDAT_LKG
[

% v \Q i RDM_DWN %

VDAT| LKG OMZDVIN VDAT_LKG
ID Comparators ID
\ R Pull-up
e Lo
N
+W GND

Figure 3-12 Secondary Detection, CDP

During Secondary Detection, a PD shall output VDM_SRC on D-, turn on IDP_SINK, and compare
the voltage on D+ to VDAT_REF. Since a CDP does not short D+ to D-, the voltage on D+ will

be close to ground, which is below VDAT_REF.

If a PD detects that D+ is less than VDAT_REF, it knows that it is attached to a CDP.

It is then

required to turn off VDP_SRC and VDM_SRC, as shown in the Good Battery Algorithm in Section
3.3.2, and is allowed to draw IDEV_CHG.

A PD is not required to compare D+ to VLGC during Secondary Detection.
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3.2.6 ACA Detection

ACA Detection allows a PD to detect when it is attached to an ACA, and to detect what type
of device is attached to the ACA Accessory Port. See Section 6 for a description of the ACA.

A PD is not required to support ACA Detection. Only PDs that have a Micro-AB receptacle
can support ACA Detection, since the ACA OTG Port has a captive cable terminating in a
Micro-A plug.

PDs that support ACA Detection are required to implement the Good Battery Algorithm
defined in Section 3.3.2.

Figure 3-13 shows how ACA Detection works when a PD is attached to a Micro™ACA-
Portable Device
VBUS
f
- VOTG_SESS_VLD
RDAT | KG D+
VDP_SRC ——— o0~ ——
VDAT_|KG
VLGC_HI —@—o/— N
IDP_SRC ﬁ <
DCP_DET
N
S Micro ACA
PH
VBUS Accessory VBUS_ACC
‘ Switch
D+ | DP_ACC
RDAT |/ D- ‘ ‘ DN_ACC
\> N | ‘ ID_ACC
RDM_DWN
VDAT_|KG % Charger VBUS_CHG
Switch | |
ID Comparators ID
Pull-
/"E u| i Adapter DP_CHG
Z 1D Controller DN_CHG
+r GND

Figure 3-13 ACA Detection

A PD detects the presence of an ACA by sensing the resistance on the ID pin. There are five
different resistance values that shall be detected during ACA Detection, namely: RID_GND,
RiD_c, RID_B, RID_A and RID_FLOAT. PDs that support ACA Detection shall monitor the ID
resistance during the entire time that VBUS is asserted, and respond according to the PD
State Machine in Section 6.2.7.
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Note: It is important that designers take into account the following factors when designing
circuitry to distinguish these ID pin resistance values:

e The resistance has to be correctly detected in the presence of a voltage drop in the ACA
cable ground resulting from IDEV_CHG flowing through ROTG_ACA_GND, causing the ACA
ground to be lower than the OTG ground.

e The resistance has to be correctly detected in the presence of a voltage drop in the ACA
cable ground resulting from ICFG_MAX flowing through ROTG_ACA_GND causing the ACA
ground to be higher than the OTG ground.

e Leakage currents (Table 5-3, Note 2) should be considered and their effects also taken
into account.

@%
5
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3.3 Charger Detection Algorithms
3.31 Weak Battery Algorithm

Figure 3-14 shows an example charger detection algorithm for a PD with a Weak Battery.
Other algorithms are allowed, providing they comply with the DBP.

Check
VBUS Weak Battery
Else Algorithm is
Optional
VBUS > VOTG SESS VLD Recommended

SDP
IuNIT

D+ = VDP_SRC
Start Timer

Ready to Timer >=
connect. TSVLD_CON_WKB

Ready to
connect. |

Go to Good Battery
Algorithm

SDP
Isusp

A PD is required to have internal voltage thresholds that lie within VOTG_SESS_VvLD, VDAT_REF
and VLGC. In the above algorithm, a PD compares VBUS, D+ and D- with its internal
thresholds. It does not compare VBUS, D+ and D- with the min or max value of
VOTG_SESS_VLD, VDAT_REF or VLGC.

Figure 3-14 Weak Battery Algorithm
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In the above example, a PD with a Weak Battery detects VBUS greater than VOTG_SESS_VLD,
and applies a voltage of VDP_SRC on the D+ pin. If the voltage on D- is greater than its
VDAT_REF, or if the ID pin is not floating, the PD is allowed to draw IDEV_CHG. Else the PD is
allowed to draw IUNIT.

The VLGC term shown in magenta could be added to prevent a PD from charging from PS2
ports and some proprietary chargers.

3.3.2 Good Battery Algorithm

Figure 3-15 shows the charger detection algorithm that a PD with a Good Battery is required
to implement. It may also be used by a PD with a Weak Battery, subject to meeting the
requiremfents of the Dead Battery Provision.

Thus a PD, having reached the bottom of the flow chart may in all cas i ption of
the DCR/CDP exit, delay for up to TSVLD_CON_WKB before connecting i ys reset
as appropriate.

Check

VBUS

Else

VBUS > VOTG_SESS_V
¥ N
art Tmr
Enable D
Else
L G\ \

), FIMEOUT

ACA Detection

Optional for
ACA Detection

ID != RID_FLOAT for TDCD_DBNC

f/rié}ary Detection
+ = VDP_SRC
ﬁl\/ ID != RID_FLOAT ———>|

(D- < VDAT_REF
+
D->VLGe)

&

ID = RID_FLOAT

Ready to be ¥ 4
enumerated

D- = VDM_SRC

ID =RiD_A ID =RiD_A ID =RiD_B ID=RIiD_C
& &
(D- > VDAT_REF (D- < VDAT_REF

D+ > VDAT_REF D+ < VDAT_REF & +
D- <VLGc) D- >VLGe)

Secondary Detection ‘

Y
| Connect | | D+ > VDAT_REF |

v v v
DCP /CDP DCP CDP SDP ACA-Dock ACA-A ACA-B ACA-C
Iocp Iocp Icop Isusp Icop Iocp Iocp Iocp

Figure 3-15 Good Battery Algorithm
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A PD shall implement the Good Battery Algorithm when attached to an SDP or Charging Port.
A PD is allowed to include additional branches for detecting devices or ports other than an
SDP or Charging Port. Any such branches shall not cause additional activity on D+/- and/or
ID that would interfere or be confused with the next expected event when the PD is attached
to an SDP or Charging Port. Branches are also allowed after any final step in detection, and
these branches may include additional activity on D+/- and/or ID, except that when a PD is
attached to a DCP, it shall maintain D+ greater than VDAT_REF while VBUS is asserted.

Upon detecting VBUS greater than its VOTG_SESS_VLD threshold, a PD shall start a timer with
a timeout value of TbcD_TIMEOUT. A PD that supports DCD is allowed to enable its IDP_SRC
and monitor for D+ being at VLGC_Low for Tbcb_DBNC. A PD that supports ACA Detection is
allowed to monitor for ID not floating for TocD_bDBNC. If the DCD timer expires before the D+

ID U H alat ool bl Im Y mY Lo Ll ol b Dt Dot FH
Or C UTUIVTTO Aarc UTILTUITU, UTIT T U olldil pr1uLTTU tU rlllllﬂly UTLITUUUITT.

If a PD proceed

directly having
to assef
During § . APD
may opfionally compare D- with VLGC to avoid damaging 41, A
PD that
If a PD rimary Detection, and it is

ready td ¥ it connects. If a PD is not

ready td

During { pare D+
with VD The PD
shall did P.

If D+ is DM_SRC,
and lea

A PD f{ YCR “shall either enable VDP_sRC or pull D+ high within

TsSVLD_(

A PD th ion is required to monitor the resistance on the ID lipe. If a
resistanice d; then the PD shall compare D- with both VDAT_REF and VLGC,
to deterfni if \itAs\attached to an ACA-Dock or an ACA-A. See Section 3.2.4.4 fpor more
details.

3.4 Chatger Detection Timing

3.41 Data Contact Detect Timing

To initiate Data Contact Detect, the PD shall enable IDP_SRC and either IDM_SINK or RDM_DWN.
When the PD detects that the D+ line has been low for a time of Tbcb_DBNC, then the PD
knows that the data pins have made contact.

Figure 3-16 shows the timing associated with Data Contact Detect (DCD) when pins make
contact after DCD starts.
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VBUS at

Portable
Device

charging
current OmA

Portable

RDM_DWN

_
_
Device on
IDP_SRC off | |
]

T

Data pins /

make contact
Figure 3-16 DCD Timing

Figure B-17 shows the timing associ
contact pefore DCD starts.

VBUS at

TDCD_DBNC }—»{ M
VLGC_HI  © ;
b VLGC_LOW A | (\\

e made

Portable
Device

Ao

current

Portable
Devjce

=|| TDCD_DBNC

VLGC_HI
D+
VLGC_LOW

\ Data pins have
already made
contact

Figure 3-17 DCD Timing, Contact Before Start


https://iecnorm.com/api/?name=1f91a78d6ba26242cbd28e2d782eb6c2

- 38— IEC 62680-3:2013
© USB-IF:2012

Figure 3-18 shows the timing associated with Data Contact Detect when contact is not
detected.

VBUS at

Portable
Device :
Allowed  |susp
charging
current OmA —

Portable
Device | Ipp_src

]
RDM_DWN o A

[ Toeo. o
VLGC_HI Do
D+ B :
VLGC_LOW -
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3.4.2 Detection Timing, CDP

Figure 3-19 shows the timing associated with Primary and Secondary Detection when a PD is
attached to a CDP, for the case where the CDP compares D+ to VDAT_REF and VLGC, and
enables VDM_SRC accordingly. A CDP is also allowed to leave VDM_SRC enabled while a
remote device is not connected. See Section 3.2.4.2 for more details.

| TSVLD_CON_PWD R
I l
VBUS at Vvalid -
Portable J
Device off
Allowed IDEVﬁCHG .................................................................. /<|
charging Isusp .
current OMA - e NN ............... ..............

TVDPSRC_ON

VDP_SRC on
IDM_SINK  off

VDM_SRC on
IDP_SINK  off

Portable
Device

DP_PULLUP

TCON_TDPSNR_DIS |—»|

on . L :
IDP_SINK P o
R — R L
Charging Do
Downstream [ .
Port TVDMSRC_EN |—P| I—P| TVDMSRC_DIS
on I |
VDM_SRC
off
Figure 3-19 Detection Timing, CDP
Notes

1) The timing for a LS PD is the same as shown above, except that a LS PD will pull D- high, instead of D+.
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Figure 3-19 shows the Primary and Secondary Detection timing for a PD attached to a CDP.
During Primary Detection, the PD turns on VDP_SRC and IDM_SINK. The CDP is required to
have VDM_SRC on D- within a time of TYDMSRC_EN from when D+ is above VDAT_REF. After a
time of TvDPSRC_ON, the PD is allowed to check the status of the D- line. If D- is above
VDAT_REF (and optionally below VLGC, see Section 3.2.4.1) then the PD is attached to a
Charging Port, and is allowed to draw IDEV_CHG.

In order to do Secondary Detection, the PD is required to disable VDP_SRC and IDM_SNK, and
enable VDM_SRC and IDP_SINK. After a time of TVvDMSRC_ON, the PD is allowed to check the
status of the D+ line. Since a CDP does not source a voltage on D+, D+ is below VDAT_REF

and the PD is attached to a CDP.
nnest withih a time
DIS of detedting the

If the PD was powered up at the time VBUS was deiected, then it shall
of TsvLDP_CON_PwD. The CDP shall disable IDP_SINK within TCON_IDPS
connect|.

3.5 Q@Ground Current and Noise Margins

As show ground
wire of nd and
the dev for both
signalin

The ma t draws
more th g when
the local ground is VGND_OFFSET max hig Y t grants
the CD¥ he local
ground

When th greater
commof

This seq

e Chafgi
e ACAT
e Ded

e Portable’Device (PD)

4.1 Charging Port Requirements

The following requirements apply to all types of Charging Ports, including CDP, ACA-Dock,
DCP and ACA.

4.1.1 Overshoot

The output voltage of a Charging Port shall not exceed VCHG_OVRSHT for any step change in
load current, nor when the Charging Port is powered on or off.

4.1.2 Maximum Current

The output current of a Charging Port shall not exceed ICDP max under any condition.
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Detection Renegotiation

A downstream port is allowed to act as an SDP, CDP or DCP, and to change between these
In order to force an attached PD to repeat the charging detection procedure, a
downstream port is required to:

roles.

e stop

driving VBUS

e allow VBUS to drop to less than VBUS_LKG

e wait
e start
4.1.4

If the c|
Range,
outside

e Turn
e Con
e Fold

41.5

The oufput voltage of a Charging

failure i

4.1.6
For a d

Operating Range regard

4.2 C
The foll

421

A CDP
VBUS is
is allow

Figure 4

for a time of TVBUS_REAPP
driving VBUS

then the Charging Port is allowed to shut down. All types
the Required Operating Range of a Charging Port, includings

ing off VBUS
stant current limiting

back current limiting
Failure Voltage

4G_FAIL for any sing
h the Charging Port.

Multiple Ports

bvice with multiplé

-1,shows several example load curves for a CDP. Load curves are required

berating
allowed

le point

equired

L. a CDP

o cross

the line

atJCDP min within a voltage range of VCHG. Load curves that cross the line

at VCHG

min for currents less than ICDP min are not allowed.
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Required Operating
A Range for CDP Must Cross
5.25' Ve £
50 | I Allowed
4.75 T
Must Not
40 | Cross
Voltage
Not
(volts) Allowed
30
VBUS
turned
off
20 -
Continuous [Current
10 = Regulation Allowed
VBUS o
turned Curren't-lelt Trip
off Operation Allowed
| Q\ e >
N 15 2.0 5.0
Current
(amps)
DPRequired Operating Range
4.2.2
If a CDH ~ S } ring a current overload condition, it shall recover and putput a
voltage [of , time of TSHTDWN_REC when the current overload condition hps been
removed:
4.2.3
The outputveoltage—of a—CDP shall be—within VcHG UNDSHT forany step—changelin load

currents that are less than ICDP min.

4.2.4 Detection Signaling

A CDP is required to behave in either one of two ways when a remote device is not connected
to it. The first way that a CDP is allowed to behave is to enable VDM_SRC within TCP_VDM_EN
of a disconnect, and then disable VDM_SRcC within TcP_vDM_DIS of a connect. When using this
option, a CDP is not required to enable IDP_SINK, or to compare D+ to VDAT_REF.

The second way a CDP is allowed to behave is to compare D+ with VDAT_REF and VLGC.
When D+ is greater than VDAT_REF and less than VLGcC, the CDP shall enable VDM_SRC. When
D+ is less than VDAT_REF or greater than VLGC, the CDP shall disable VDM_SRC. See Section

3.4.2 for timing.
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4.2.5 Connector

A CDP shall have a Standard-A receptacle.

4.3 ACA-Dock

The following requirements apply to the upstream port of an ACA-Dock.

4.3.1 Required Operating Range
An ACA-Dock shall have the same Required Operating Range as a CDP.

4.3.2 Undershoot

An ACA}Dock shall comply with the same undershoot requirements a

4.3.3 Detection Signaling

nt from
periphergl on the

When g PD is attached to an ACA-Dock, the PD acts as
VBUS. [This is similar to the case where a PD is attachedt
Accessqry Port.

To infor CA-Dock and the ACA

are required to pull the ID pin to ground

An ACA-Dock is required to provide ICD eas-an ACA is required to|provide
IDcP, and this must be shared betwee vatever is on the Accessory Fort. To
inform t ckias epposed to an ACA, the ACA-Dgck shall
output g voltage of VDM_SR
e ACA-Dock shall staf v SRE.f D+/+ are at idle J for a time of TCP_VDM| EN

e ACA-Dock shz s [ within TCcP_vDM_DIS of any USB activity op D+/-
4.3.4 Connec

An ACA of a PD.

4.4 D

The foll

4.41

A DCP [shall output a voltage of VCHG for all currents less than IDCP min. The voltage on
VBUS is averaged over a time of TVBUS_AVG.

A DCP shall not shut down if the load current is less than IDEV_CHG and the load voltage is
greater than VDcpP_SHTDOWN. A DCP is allowed to shut down for load currents greater than
IDEV_CHG max, or for load voltages less than VDCP_SHTDWN. Once in shutdown, the
requirements in Section 4.1.4 apply.

Figure 4-2 shows several example load curves. DCP load curves are required to cross the
constant current line at IDEV_CHG max, or the constant voltage line at VbcpP_SHTDWN. A DCP
is not allowed to shut down in the Required Operating Range.
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4.4.2 Unders

For stef
undersh
requirern
to mid.

For step change

Current
(amps)

ired Operating Range

hoot

undershoot shall be TDCP_UNDSHT.

om IDCP_LOW to IDCP_MID, or from IDCP_MID to IDCR_HI, the
hall be VCHG_UNDSHT. DCPs are required to mget this
1 mid to hi that occur Tbcp_LD_STP after the transition from low

oad current from IDCP_LOW to IDCP_HI, the output voltage of a|DCP is

allowed|to’drop to the load voltage of the attached PD for a time of TDCP_UNDSHT. After this

time, the_output voltage of a DCP shall be at VCHG for load currents less than IDCP min.

4.4.3 Detection Signaling

A DCP shall have an impedance between D+ and D- of RDCP_DAT.

The leakage current on the D+/- pins of a DCP shall be less than or equal to the leakage
current that would occur from two resistances of RDAT_LKG tied to a voltage of VDAT_LKG. See

Figure 3-6.

The capacitance between the D+/- pins and ground of a DCP shall be CbCcP_PWR.

4.4.4 Connector

A DCP shall have a Standard-A receptacle, or a captive cable terminated with a Micro-B plug.
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The following requirements apply to an ACA with a DCP or CDP on its Charger Port.

4.5.1
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ccessory Charger Adapter

Required Operating Range

The Required Operating Range for the OTG Port of an ACA is affected by the following

factors:

e Devi

ce on Charger Port (DCP or CDP)

e Current drawn from Accessory Port
e RACA_CHG 0TG

« VAC

The cur
Charger
availabl

drawn from the OTG and Accessory Ports, and RACA_C
required i 4

4.5.2

An ACA
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4.5.3
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resistan

e RID |

An ACA
Port.

4.5.4
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46 P

The foll
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with a DCP or CDP on its Charger
hents as a DCP.

Detection Signaling

bwing fequirements apply to a PD.

4.6.1

A PD shall not draw more than IDEV_CHG max from a Charging Port.
output voltage of a Charging Port below VDCP_SHTDWN max.
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oltage
nt being
is only

ershoot

bllowing

cessory

Operating Range for a PD.

A PD shall not pull the
Figure 4-3 shows the Allowed
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5.25 £

4.75
4.50

®

40 -

Voltage
(volts) Allowed Operating Range Portable Device Operation
for a Portable Device not Allowed

2.0

10 -

\4

20 4

urrent
(amps)

R

ice Allowed Operating Range

Note 1) s oltage on VBUS can drop from 4.75V at the upstream port down
to 4.5V af i sistive\oSses in the cable and connectors.

4.6.2

All PDs i ‘ the f ing detection features:

e DCO

e Prim

e Tofdetect between DCP, CDP and SDP
e Compare D- to VDAT_REF during Primary Detection

PDs are allowed, but not required, to implement the following detection features:

e DCD, using IDP_SRC

e Compare D- to VLGC during Primary Detection
e Secondary Detection

e ACA Detection

4.6.3 Detection Renegotiation

To restart the charger detection procedure, a downstream port is allowed to remove and then
re-assert power on VBUS. See Section 4.1.3. In order to detect this drop in VBUS, a PD shall
discharge VBUS to less than VBUS_LKG within TVLD_VLKG whenever VBUS is removed.

5.0
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A PD is allowed to disconnect and repeat the charger detection process multiple times while
attached. The PD is required to wait for a time of at least TCP_VvDM_EN max between
disconnecting and restarting the charger detection process.

—47 —

4.6.4 Connector

A PD that mates with an ACA-Dock or ACA shall have a Micro-AB receptacle.

5 Parameter Values

This section lists the values of parameters defined in this specification.

Table 5-1 Voltages (\( o

Parameter Symbol Conditions < hMQ \\M>~x\ Units Ref
ACA opergting voltage VACA_OPR ( N 6\0> Y 6.2.6
VBUS Legkage Voltage VBUS_LKG {\ ¥ N })/7 \% 4.1.3
Charging |[Port Output Voltage VCHG \ N/ 5.25 \Y 4
Charging |Port Failure Voltage VCHG_FAIL (7 \)0.3 9.0 \Y 4.1.5
Charging |Port Overshoot Voltage VCHG/CQVRSH}\(\ \// /\ \> 6.0 \Y 4.1.1
Charging |Port Undershoot Voltage VCH%\U%Q& \ ~ )\/ 4.1 \Y 4.2.2
Data Line|Leakage Voltage VDAT 0 3.6 \Y 3.2.3
Data Detdct Voltage VDAT&(REF(\ ) 0.25 0.4 Vv 3.2
Data Sink Voltage VDA MK\) N 0.15 Y 3.4.2
DCP Shuf Down Voltage [\ ng&s}rxﬁw\j 2.0 v 4.4.1
D- Sourcq Voltage \ > VDE}\S\ﬁ(‘X > 1) 0.5 0.7 Y 3.2
D+ Source Voltage VE) S@ 2) 0.5 0.7 Y 3.2
D+ pull-up Voltage /\ VD\éUP 3.0 3.6 \ 3.2.4.4
Sr:g”;,‘g offset VO('"*Q‘?\W"\*?W VGND_OFFSET 375 || mv 3.5
Logic Thragﬁbtd\ \\ \ VLGC 0.8 2.0 Y 3.2.3
Logic High \ \\/ VLGC_HI 2.0 3.6 \Y 3.2.3
Logic Low ) VLGC_LOW 0 0.8 \Y 3.2.3
OTG Sessionwalid Voltage VOTG_SESS_VLD 0.8 4.0 V 3.1
Notes

1)  VDM_SRC shall be able to source at least 250uA when D- is between 0.5V and 0.7V. VDM_SRC shall not

pull D- below 2.2V when D- is pulled to VDP_UP through RDP_UP.

2) VDP_SRC shall be able to source at least 250uA when D+ is between 0.5V and 0.7V. VDP_SRC shall not pull

D+ below 2.2V when D+ is pulled to VDP_UP through RDP_UP.
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Table 5-2 Currents

Parameter Symbol Conditions Min Max Units Ref
Charging Downstream Port Rated
Current IcDpP 1) 1.5 5.0 A 4.2
Maximum Configured Current when
connected to a SDP ICFG_MAX 2) 500 mA 2.1
Dedicated Charging Port Rated
Current IDCP 1) 0.5 5.0 A 4.4.1
DCP current, low range IDCP_LOW 30 mA 44.2
DCP currept—middie—+ange {BeP—HD ;h 466 mA 4.4.2
DCP curr¢nt, high range IDCP_HI /\{00(_\ mA 4.4.2
Allowed HD Current Draw from
Charging [Port IDEV_CHG \\Wi A 4.6
D- Sink Clrrent IDM_SINK 3)< \9\5 1\>5 uA 3.2
D+ Sink Qurrent IDP_SINK <\3)\ \ 25 175 pA 3.2
Data Conjact Detect Current Source IDP_SRC R \7\/ 13 uA 3.2.3
Leakage ¢urrent on ID_OTG pin from
contamination lID_LKG_CONT -1 1 HA 6.2.6
Suspend gurrent 1;’@;3@0")%') 2.5 mA 2.1
Unit load purrent 100 mA 2.1

Notes

1) The maximum current is fop/sa

2) |If a PD is attached to a

3) For dqource currents |
VDAT_SINK. E
max.| The same

4) [UNIT is averaged

oltage to

, the D+ current sink shall not sink more than IDP_SINK
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Table 5-3 Resistances
Parameter Symbol Conditions Min Max Units Ref

Charger to Accessory port RACA_CHG_ACC 1) 400 mQ 6.2.6

OTG to Accessory port RACA_OTG_AcCC 1) 200 mQ 6.2.6

OTG to Accessory port (ADP-pass) RADP_OTG_ACC 5) 25 Q 6.2.6

Charger to OTG port RACA_CHG_OTG 1) 200 mQ 6.2.6

Data line leakage resistance RDAT_LKG 300 kQ 4.4.3

Dedicated Charging Port resistance across B A nnn 0 443

D+/- N\OCT _DURT ( ZU0 4.4.0

D- Pull-dqwn resistance RDM_DWN @25(‘ 24}8\ kQ 3.2

D+ Pull-dpwn resistance RDP_DWN < 13\{5 2\4§8\ kQ 3.2

D+ Pull-up resistance RDP_uP 1), 2), 4 &RO 1§7§ Q 3.24.4

ACA ID ptll-down, OTG device as A-device RID_A H2)N\4) \\22\ \T{6 kQ 6.2.4

ACA ID pull-down, OTG device as B-device, RID B 02)04) }\/ 69 KQ 6.2.4

can’t conmect - —

ACA ID pull-down, OTG device as B-device, \/

can connect RiD_C (\u /\{2), 4) 36 37 kQ 6.2.4

ACA ID p{ill-down when ID_OTG pin is roatin( M_écﬁw@ \2)) ;3*)/ 220 kQ 6.2.4

ACA ID plill-down when ID_OTG pin is \2/

grounded le_\G"Q , 3) 1 kQ 6.2.4

OTG to ACA ground resistance R@CA_G\NQ/ 100 mQ 6.2.6

Notes N

1) The ACA shall meet this hen VBUS_CHG is at VACA_OPR.

2) The ACA shall meet thi ment when its ID_OTG pin is at VDAT_LKG. When detec}ing these
resisfances, a ¢ n additional leakage current of |ID_LKG_CONT due to
contgmination.

3) The A requirément when its VBUS_CHG pin is at VBUS_LKG.

4) Nomi ID_A = 124k, RID_B = 68k and RID_C = 36.5k

5) The rapreter requirement when VBUS_ACC and VBUS_OTG are bdth below
VAC ithet'no\Chargding Port is detected or VBUS_CHG is below VACA_OPR.

Table 5-4 Capacitances
Parameter Symbol Conditions Min Max Units Ref

DedicatedCharging Port capacitance

from D+ or D- to VBUS or GND CbcpP_PWR 1 nF 443

gl;fl:[r)o ACA Capacitance from VBUS to CMACA_VBUS 10 100 nE 6.23

Standard ACA Capacitance from

VBUS to GND CSACA_VBUS 10 100 nF 6.3.2
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Table 5-5 Times

Parameter Symbol Conditions Min Max Units Ref
Connect to D+ sink disable TCON_IDPSNK_DIS 10 ms 3.4
Time for Charging Port to remove
VDM_SRC on D- TcpP_vDM_DIS 10 ms 3.24.2
Time for Charging Port to assert
VDM_SRC on D- TCP_VDM_EN 200 ms 3.24.2
Attach to VDP_SRC enable during
DBP TDBP_ATT_VDPSRC 1 sec 2.2
Attach to full LISB fllnr‘finnnlify for .
configure¢l PD under DBP VDBF_FUL_FNCTN ( 15 min 2.3

. . o N
Attach to PD informing user it is <
charging TDBP_INFORM / 1 min 2.3
VDP_SR({ disable to connect during
DBP TDBP_VDPSRC_CON (\ \ \ sec 2.2
Data contact detect debounce TDCD_DBNC \\1 0\ ms 3.4.1
DCD Timgout TDCD_TIMEOUT \ \39Q/ 900 ms | 3.2.3.1
DCP recopery time between load }
stops TDCP_LD_STP ( Q . 0 ms 4.4.2
DCP undgrshoot voltage time TDCMDSM > / 3 > 10 ms 4.4.2

Z N 4.4.2
Charger ghut down recover time TSHT\DWN}KE\C\ \ \ / 2 min 4.2.2
Session valid to connect time for
powered lip peripheral TsvL —CON 1 sec 3.2.3.1
Session valid to connect for PD wi M .
Dead or Weak Battery {h\ S \—Q) AWKB 0 45 min 2.2
VBUS volfage averaging t| T@%_W 250 ms 4.2.1
VBUS | th
Time for YBUS to b@lé{ 2 @%W Vaus ke | 100 ms | 4.1.3
D- voltagg source d|sa/{ time W_DIS 20 ms 3.4
D- voltagg source enggle\\\e\ \TMSRC_EN 20 ms 3.4
D+ voltagk sou<e M \ TVDPSRC_ON 40 ms 3.4
N
D- voltageéo}r‘e{\)\n fie. TVDMSRC_ON 40 ms 3.4
Time for YBUS-to (ﬁay \/ Time from
VBUS_LKG TVLD_VLKG VBUS not 500 ms 4.6.3
driven

6 Accessory Charger Adapter

6.1 Introduction

As PDs get smaller, it becomes more desirable for the PD to only have one external
connector. If the only connector a device has is a USB connector, then a problem arises
when the user wants to attach the device to a charger at the same time as it is already
attached to something else.

For example, consider a user in a car with a cell phone that is attached to a headset. If the
phone battery goes low, the user would like to charge the phone, and at the same time
continue to talk through the headset. If the phone has only one connector, it is not possible to
attach both a headset and a charger to the phone through the same connector.

Another example would be as follows. Consider a PD that has a single connector, which can
also act as a handheld PC. When such a device is put into an ACA-Dock, it would act as a
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host to various USB peripherals, such as a hub, keyboard, mouse, printer, etc. However,
while in the ACA-Dock, the device should also be able to charge at the same time.

The purpose of this section is to describe a method that allows a single USB port to be
attached to both a charger and another device at the same time. This method makes use of
an Accessory Charger Adapter (ACA), as shown in Figure 6-1.

o0TG Accessory Charger

Portable Device Adapter

M-A OTG Accessory
Plug Port Port

ccessory

7 Only 9

SN

ACA icate when
Charger Port can provide
power to other ports.

CDP or DCP

ger Adapter
An ACA| has the followi
e OTQ Port <>
e Accgssory Por

e Chafger Port

aptive cable that terminates with a Micro-A plug. Only OTG
AB receptacle) can be attached to the OTG Port.

The OT]
devices|(i

Accessgri e Accessory Port can communicate with the OTG devide using

normal

The Charger Port allows the ACA to be attached to a Charging Port. Power from the Charger
Port is available to both the OTG device and the accessory. An ACA is required to label the
Charger Port as Charger Only. The reason for this is that the ACA does not support USB
communication between the OTG Port and the Charger Port. The Charger Port is only used
for power. An ACA is also required to provide an indicator that shows when the Charger Port
is able to provide power to the OTG and Accessory Ports.

There are two types of ACAs:

e Micro ACA
e Standard ACA
A Micro ACA has a Micro-AB receptacle on the Accessory Port, and can be attached to either

an A-device or B-device. A Standard ACA has a Standard-A receptacle on the Accessory
Port, and can only be attached to a B-device.
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6.2 Micro ACA
6.2.1 Micro ACA Ports
Figure 6-2 shows the ports of a Micro ACA.
Captive cable shield must be . .
connected to ground at this AIIoweS-(;attZ:e“s_énclude.
end, but not within the plug u-A to captive
. . u-B to Std-A
OTG Device Micro ACA U-B to p-A
AR TA O A AL
Recep | Plug Port Recep u-B cessory
Plug
Accessory
Port
Charger
Port
u-B
/" Recep
a
P
)ug\ CDP
or
DCP
Various|cables can b Cessory,
including:

e Micr|
e Micr|
e Micr|
e Micr

A Micro

e Micr

p-B receptacle

e Cap

ne of the following mechanical interfaces for its Charger Port.

e cable fnrminnfing ina Standard-A p'llg

e Captive cable terminating in a charger
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Micro ACA Connectivity Options

Table 6-1 shows the different combinations of devices that can be attached to each Micro
ACA port, and provides comments on their operation.

Table 6-1 Micro ACA Connectivity Options

OTG Port Charger Port Accessory HNP SRP OTG Dev Charges Accessory
Port Support Support From Draws Current
From

nothing Charging Port B-dev - - - Charger Port

nothing Charging Port A-dev - - - -

OTG dlev nothing B-dev yes yes - & O}@\%rt

OTG dev nothing A-dev yes yes Acces\sgry\g&\ -

OTG dlev nothing charger - - (chPB\t B

AN
X

OTG dev PC, OTG dev nothing - - - \ \\/ -

OTG dev PC, OTG dev B-dev yes /ﬂ}s ~ - X OTG Port

OTG dev PC, OTG dev A-dev yes a2 \(es / N Aceessory Port -

OTG dlev PC, OTG dev charger - A ( k Accessory Port -

. . N /

OTG dlev Charging Port nothing / - S Charger Port -

OTG dev Charging Port B-dev \ @ %\/ Charger Port Charder Port

OTG dev Charging Po< \&-dﬁ\ ye}\> N )}s Charger Port -

OTG dlev Charging[FQrt charge%r\ S ) - Charger Port -
An ACA does notrallow data mu 'é@rough the Charger Port. The ACA only allows
charging from t arger P n axCharging Port is attached. It does not allow gharging
from thg Charger PO P or an OTG device is attached.
In the c vice and a B-device are charging from the Charger Port, it
is not n , since VBUS is already asserted at both the OTG Rort and
Access(
The OTG deviceNs required to limit the current it draws from the ACA such that VBUS_OTG
remains| above-\VACA_QPR min.
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6.2.3 Micro ACA Architecture
Figure 6-3 shows the architecture of a Micro ACA.
Micro ACA
OTG Device
VBUS_OTG Accessory VBUS_ACC
CMACA_VBUS L Switch L CMACA_VBUS
DP_OTG i i DP_ACC Accessory
F\M_hT(‘ ! ! ! ! I'\M_Af‘f‘
ID_AC
Charger V‘B&G
Switch | | | A w
CDP ¢or DCP
ID_OTG _ Adapt x CNG
= Contrgller CH§
),

The Acgessory Switch allg
Chargef
Controll

e senging the state of
e outputting a
e using the DP_GH
Charger Port
e sengi

e sengi

e cont

6.2.4

The op i i i i -

chit re

BUS_OTG and VBUS_ACC.

assumes that an OTG device is always attached to the OTG Port.

The
Adapter

he table



https://iecnorm.com/api/?name=1f91a78d6ba26242cbd28e2d782eb6c2

IEC 62680-3:2013

— 55 —

© USB-IF:2012
Table 6-2 Micro ACA Modes of Operation
Row Charger Accessory VBUS_ VBUS_ ID_ Charger Access ID_OTG OoTG
Port Port ACC OTG ACC switch 1) | Switch 1) 2) Device
1 not Chrg Port | nothing low low float open ADP-pass RID_FLOAT B-dev
2a not Chrg Port | B-device low low ground open ADP-pass RID_GND A-dev
2b not Chrg Port | B-device driven 3) high ground open closed RID_GND A-dev
3 not Chrg Port | A-dev off low low float open ADP-pass RID_FLOAT B-dev
4 not Chrg Port | A-dev on high driven 4) float open closed RID_FLOAT B-dev
/[
5 Charging Port | nothing low driven ) float closed open ~ h‘ﬂ{_B B-dev
6 Charging Port | B-device driven ) driven ) ground closed Qés\%\ \.@_A A-dev
7 Charging Port | A-dev off low driven ) float closed /\\@Q \ \R‘QEB/ B-dev
8 Chargind Port | A-dev on high driven ) float C|(}S€d\ o@ \ \R(D_C B-dev
Notes \ \)
1) Open|refers to the high impedance state of the switch. Closé impedance state of tHe switch.
2) ADP-pass refers to an impedance state of the low>~to transmit ADFP probes
(RAQP_OTG_ACC).
3) Drive
4) Drive
5) Drive
6) Drivep via Charger Switch a
7) Inroy 2a, the VBUS_OTGYNow s the OTG
A-deyice supports sessi
8) Othelf transitory states |exi . It is the
respdnsibility of
In rows d either
nothing BUS is
attached to the ACcess e that it
is allow owed to
connect 5 on the
Access( remain
at alog
In row §, a Chargi ort is attached to the Micro ACA Charger Port, and an A-device that is
asserting ¥BUS is attached to the Accessory Port. The ID resistance of RID_c indicatgs to the
OTG delvice that it is allowed to r*h:urgn, and-that it is allowed to connect. However lit is not

allowed to do SRP, since the A-device is already asserting VBUS.

In row 6, a Charging Port is attached to the Micro ACA Charger Port, and a B-device is
attached to the Accessory Port. The ID resistance of RID_A indicates to the OTG device that it
is allowed to charge, and that it should default to acting as host.

6.2.5

Implications of not Supporting Micro ACA Detection

The OTG supplement only defines the floating and ground states on the ID pin. The floating
state is any impedance greater than 1M, and the ground state is any impedance less than
10Q. Since the RID_A, RID_B and RID_C resistances are between the floating and ground
resistance values, an OTG device that does not support ACA detection could interpret any of
these values as either floating or ground.
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If an OTG device interpreted the RID_A resistance as floating, then:

e it would not be aware of the opportunity to draw IDEV_CHG from VBUS

e it would default to peripheral, when it should default to host
If an OTG device interpreted the RID_B resistance as grounded, then:

e it would try to drive VBUS_OTG at the same time as the ACA was driving VBUS_OTG

e it would default to host, when it should default to peripheral

If an OTG device interpreted the RID_B resistance as floating, then:

e it wduld not be aware of the opportunity 1o draw up to IDEV_CHG Trom VBUS

e it wquld not be aware of the opportunity to do SRP

e it wquld be required to connect, and potentially violate the USB
If an OT|G device interpreted the RID_C resistance as groundedthen:

e it wquld try to drive VBUS_OTG at the same time as thé¢ \ W ivi _OfG

e it wquld default to host, when it should default to peri
If an OT|G device interpreted the RID_C resistance

e it wquld not be aware of the oppord
6.2.6 Micro ACA Requirements

A Micro
Port is gttached to it.

harging

A Micro|ACA shall draw les

Port and nothing iiattched

2 Charging Port is attached to the ACA Charger
or Accessory Port.

The resgistance beiween HG and VBUS _OTG pins of an ACA dhall be
RACA_CHG_ € ] itch is closed in rows 5-8 of Table 6-2, and the|voltage
on VBUB _ F

The resi v VBUS _CHG and VBUS_ACC pins of an ACA ghall be
RACA_CHG n-both the Charger SW|tch and the Accessory Switch are closed |n row 6
of Tabls

The resistance between the VBUS OTG and VBUS_ACC pins of an ACA shall be
RACA_ofG.Acc when the Charger Switch is open and the Accessory Switch is closed|in rows
2b and 4 of Table 6-2 and the voltage on either VBUS_ACC or VBUS_OTG is at VACA_OPR.

The resistance between the VBUS OTG and VBUS_ACC pins of an ACA shall be
RADP_OTG_AcC when the Accessory Switch is in condition ADP-pass in rows 1, 2a or 3 of
Table 6-2.

The resistance between the internal ground of the Micro ACA and the ground pin of a Micro-
AB receptacle attached to the OTG port of an ACA shall be ROTG_ACA_GND. This requirement
limits the difference between OTG and ACA ground under conditions of high charging current.
This in turn allows the OTG device to reliably detect the ACA ID resistance under conditions
of high charging current.

When a Micro ACA detects VBUS_CHG asserted, it shall output VbP_SRC on DP_CHG. If the
ACA detects DN_CHG greater than VDAT_REF, then it is allowed to close its Charger Switch
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for as long as VBUS_CHG remains above VOTG_SESS_VLD. Note that this could result in the
ACA drawing more than ICFG_MAX from a PS2 port.

If the Charger Port was attached to a CDP, then it's possible that DN_CHG may go below
VDAT_REF of the ACA due to charging currents causing the CDP ground to be lower than the
ACA ground. It’s also possible that the CDP could issue a USB reset. The ACA shall ignore
either of these effects, and continue to leave its Charger Switch closed. When VBUS_CHG
goes below VOTG_SESS_VLD, then the ACA is required to again check for VDN_CHG being
greater than VDAT_REF, before opening the Charger Switch.

The Micro ACA is required to have a capacitance of CMACA_VBUS on both the VBUS_OTG and
VBUS_ACC pins. The reason for this is so that attached devices which support the Attach
Detectign Protocol (ADP) defined in OTG 2.0 can detect when they are at che\*ACA.

6.2.7 Portable Device State Diagram

Figure 6-4 shows the state diagram for a PD attached to an , (
ACA-Ddck or B-device.

C icfo ACA,

2

Chg & Dock

3

IChg & A

7

IChg & B
IVBUS

/ B RlD_GND
B
IChg & 1Acc IChg
IVBUS
RID_FLOAT
IChg & 'B

IChg & IA

g Chg
/}\/ hg & A Cho & B\/i\
4

\ Chg

Chg & 'Acc
VBUS
RIiD_B

Figure 6-4 Portable Device State Diagram
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Each bubble represents a state of the PD. The first row in each bubble is the state number.

The first term in the second row indicates whether the attached device is acting like a
Charging Port. The second term in the second row indicates what would be attached to the
Accessory Port of the ACA, if the PD is attached to an ACA. The third row indicates whether
or not the attached device is driving the PD VBUS pin. The fourth row indicates what
resistance the attached device is applying to the PD ID pin. In state 2, the fifth row indicates
that the ACA-Dock is outputting a voltage of VDM_SRC to the D- pin of the PD.

In state 1, the PD detects that it is not attached to anything, or that it is attached to something
that is not driving VBUS or pulling ID low.

In state| 2, the PD is attached to an ACA-Dock that is driving VBUS. is.femoved
from the ACA-Dock, or if the ACA-Dock stops providing VBUS, the P i state 1.
An ACA N ck were
to grour sition to
state 7,

In state e on its
Accessq rom the
ACA Ch resents
itself to

In state d an A-
device q sition to
state 1.

In state oes not
have an

In state| 6, the PD is attack as a charger on its Charger Port, and a B-
device ¢n its Ac (0] i PD from the ACA causes the PD to trangition to
state 1.

In statd 2D\ a/ B-device, or to an ACA that has a B-devicg on its
Accessq i VBUS.

In statesg
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6.3 Standard ACA
6.3.1 Standard ACA Ports

Figure 6-5 shows the ports of a Standard ACA.

Allowed cables include:

Std-A to u-B
OTG Device Standard ACA Std-A to Std-B
Std-A to captive
-AB -A OoTG Std-A | Std-A l
I:tJnnnp Fhlll Tl Port Dnhnp Pl Tl PIUg Accessory
Accessory
Port
Charger

Port

u-B with’captive €able
/‘ Recep x

pry
Plu \ CDP
Connector can \/(7 /\ Std-A | Std-A

optionally be replaced or
, Plu Rece
S i DCP

d

Ports

Various

Port of a Standard ACA to an acgessory,
including:

e Stan
e Stan
e Stan

A Stand A a of the following mechanical interfaces for its Charger Port:

e Capfive cable terminating in a charger
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Table 6-3 Standard ACA Connectivity Options
OTG Port Charger Port Accessory HNP SRP OTG Dev Charges Accessory
Port Support Support From Draws Current
From
nothing Charging Port B-dev - - - Charger Port

OTG dev nothing B-dev yes yes - OTG Port

OTG dev PC, OTG dev nothing - - - -

OTG dev PC, OTG dev B-dev yes yes - OTG Port

OTG dlev Charging Port nothing - - Chargey\lécqt‘ (\ -

OTG dev Charging Port B-dev yes no Chargﬂe\r P\o\rt Margbr Port
An ACA does not allow data communication through the Charger e ACA>only allows
charging from the Charger Port when a Charging Port is a ow g¢harging
from thg Charger Port whenever an SDP or an OTG devic
In the chse where both an OTG device and a B-devjce arg argi the Charger Port, it
is not npcessary to support SRP, since VBUS isa 3 S oth the OTG Rort and
Accessqry Port.

The OT[G device is required to limit the & the ACA such that VBUS_OTG
remains| above VACA_OPR min.
6.3.2 Standard ACA
Figure 4-6 shows the ar
OTG|Device > v Standard ACA
43}3\0 \/\ VBUS_ACC
x iCSACAVBUS
v \DP, OT DP_ACC Accessory
“DN_DTG DN_ACC
Charger VBUS_CHG
Switch
CDP or DCP
I— Adapter DP_CHG
ID_OTG
= Controller DN_CHG

Figure 6-6 Standard ACA Architecture

The Charger Switch allows current to flow from VBUS_CHG and VBUS_OTG. Note that

unlike the Micro ACA, the Standard ACA does not have an Accessory Switch.
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The Standard ACA is required to have a capacitance of CSACA_VvBUS on the VBUS_OTG or
VBUS_ACC pins. The reason for this is as follows.

The Accessory Port does not have an ID pin, since it uses a Standard-A receptacle. Thus,
the Standard ACA cannot detect when a plug has been inserted into the Accessory Port, and
therefore it cannot inform the OTG Device of such an attach event. If a Charging Port were
attached to the ACA Charger Port, then the accessory would connect, and the OTG device
could detect the connect event. If a Charging Port were not attached to the ACA Charger Port,
then the OTG Device would either have to leave VBUS asserted, or it would have to do ADP.
In order to allow ADP to work, the combined capacitance on the VBUS OTG and VBUS_ACC
pins needs to be CSACA_VBUS.

The Addpter Conftroller performs several functions. These functions include:

e outputting a state onto the ID_OTG pin, (RID_GND, RID_A)

e using the DP_CHG and DN_CHG pins to detect if a Chargin
Charger Port

e contfolling the Charger Switch
6.3.3 Standard ACA Modes of Operation

The opgration of the Standard ACA is shown in Table 61) andys de ed below. The table
assumep that an OTG device is always attachedto ¢

Table 6-1 Sta@\x Modes
Row Charger Access harger ID_OTG OTG
Port Por% it Device

Qot 1

rfh&ch\ager\\ thin _yjen RID_GND A-dev

1
;/\ rk{n-c aﬁg\ é\%ebic\e B open RID_GND A-dev
\3\//@{%&93{ \Rthi closed RID_A A-dev
4

cha}g{r %e ice closed RiD_A A-dev

Notes

1) Open _@tate of the switch. Closed refers to the low impedance state of tHe switch.
When a d to\a Standard ACA, the ID_OTG pin is either at RID_GND or gt RID_A,
and the|PD ing as an A-device.

6.3.4 Implications of not Supporting Standard ACA Detection

The OTG supplement only defines the floating and ground states on the ID pin. The floating
state is any impedance greater than 1M, and the ground state is any impedance less than
10Q. Since the RID_A is between the floating and ground resistance values, an OTG device
that does not support ACA detection could intepret this value as either floating or ground.

If an OTG device interpreted the RID_A resistance as floating, then:

e it would not be aware of the opportunity to draw IDEV_CHG from VBUS

e it would default to peripheral, when it should default to host
6.3.5 Standard ACA Requirements

A Standard ACA Charger Port shall draw less than ISusp when anything other than a
Charging Port is attached to it.
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A Standard ACA Accessory Port shall draw less than Isusp when a Charging Port is attached
to the ACA Charger Port and nothing is attached to the OTG Port or Accessory Port.

The resistance between VBUS_ CHG, and either VBUS_OTG or VBUS_ACC of a Standard
ACA shall be RACA_CHG_OTG when the Charger Switch is closed in Table 6-1, and the voltage
on VBUS_CHG is at VACA_OPR.

The resistance between the internal ground of the Standard ACA and the ground pin of a
Micro-AB receptacle attached to the OTG port of an ACA shall be ROTG_ACA_GND. This
requirement limits the difference between OTG and ACA ground under conditions of high
charging current. This in turn allows the OTG device to reliably detect the ACA ID resistance
under conditions of high charging current.

When a|Standard ACA detects VBUS_CHG asserted, it shall output VpP) “CHG. If
the ACA detects DN_CHG greater than VDAT_REF, then it shall clos h for as
long as|VBUS_CHG remains above VOTG_SESS_vLD. Note that this ck in the ACA
drawing| more than ICFG_MAX from a PS2 port.

If the C O below
VDAT_RH C han the
ACA ground. It’s also possible that the CDP could i : | ignore
either o t S EC S CHG
goes bd 5 being

greater
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Partie 3: Spécification de chargement des batteries USB, révision 1.2
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Le texte de la présente norme est issu des documents suivants:
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supplémentaire par rapport a I'original anglais.

Une lisfe de toutes les parties de la série des CEI 62680, publiées lebtitreNgénéral
Interfaces de bus universel en série pour les données et ['alimentation’é ';que est
disponible sur le site internet de la CEI.

Le comité a décidé que le contenu de cette publication ne date de

stabilité| indiquée sur le site Web de la CEIl sous
relatives a la publication recherchée. A cette date, I3

* reconduite,

* supprimée,
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INTRODUCTION

La série CEl 62680 est issue d'une série de spécifications initialement établies par I'USB
Implementers Forum (USB-IF). Ces spécifications ont été soumises a la CEl dans le cadre
d'un accord particulier conclu entre la CEIl et 'USB-IF.

L'USB Implementers Forum, Inc. (USB-IF) est une entreprise a but non lucratif fondée par le
groupe de sociétés responsable de I'établissement de la spécification de bus universel en
série . L'USB-IF a été créée dans le but de proposer un organisme et un forum a méme de
favoriser la progression et Il'adoption de la technologie USB. Le Forum contribue au
développement de périphériques (appareils) USB compatibles de qualité supérieure. Il met
également en avant les avantages de la technologie USB, ainsi que la qualijté des produits qui
réussisgent les essais de conformité.

D'AUTHUR, CONCERNANT L'UTILISATION’, LA Mi
INFORMATIONS DE LA PRESENTE SPECIFICATION:

LA DIS R UNE
LICENQ CON, A
DES DR
La cong société
signatai sur des
produits

http://wyw.usb. org/devel pers
http://w\w.usb.org/develop
LA CEI [NE PRENB MANDE
DE CONCLURE A \ L'USB
IMPLEMENTERS FOR

La préqd nhées et
I'alimen
CEI 626 entation
électriqy

CEl 626
électriqy fe 2:/B
Micro-USBy révision 1.01

entation
ecteurs

CEI 62680-3, Interfaces de bus universel en série pour les données et [I'alimentation
électrique — Partie 3: Spécification de chargement des batteries USB, révision 1.2

CEIl 62680-4, Interfaces de bus universel en série pour les données et [I'alimentation

électrique — Partie 4: Document des classes des cébles et des connecteurs de bus universel
en série, révision 2.0

La présente partie de la série CEl 62680 se compose de différentes parties distinctes:

e le corps du texte, qui correspond a la spécification initiale et I'ensemble des ECN et des
errata développés par I'USB-IF.


http://www.usb.org/developers/docs/
http://www.usb.org/developers/devclass_docs#approved
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Révision Date Auteur Description
BC1.0 8 mars 2007 Terry Remple Premiere version
BC1.1 15 avril 2009 Terry Remple Mise a jour de I'ensemble des sections. Ajout du
protocole de détection de contact de données et de
I'adaptateur de chargeur auxiliaire.
BC1.2 5 octobre 2010 Terry Remple Les points ci-dessous indiquent les modifications

Adam Burns

apportées entre la révision BC1.1 et la révision BC1.2.
Les références a des sections, figures et tableaux ci-
dessous se rapportent a la révision BC1.2, sauf
indication expresse désignant la révision BC1.1.

N

| Permet
dotés de
énergie.

e porter
ient
P ne

hax de

P, note 1.

ndant la
mer les
se

Section

5A
HS.
Bection

6. Ramener le courant maximal du PDde 1,8 Aa1,5A
pour éviter qu'il ne s'arréte lorsqu'il est relié ay CDP.
Tableau 5-2.

7. Renommer la station d'accueil ACA-Dock pqur éviter
toute confusion avec les autres types de statioh
d'accueil.

8. Exiger d'ACA-Dock qu'il se différencie d'un ACA en
activant VDM_SRC en période d'inactivité. Sedtion
3.2.4.4.

9. Permettre au CDP de laisser VDM_SRC activé
lorsque le périphérique n'est pas connecté. Seftion
3.24.2.

10. Supprimer ICHG_SHTDWN. Il s'agissait d'¢in
courant de sortie max. recommandé pour les pprts de
chargement avec VBUS mise a la terre. BC1.1| Section

4.1.

11. Exiger de VDP_SRC qu'il ne raméne pas D+ en
dessous de 2,2 V lorsque D+ est amenée a VDP_UP via
RDP_UP. Exiger de VDM_SRC qu'il ne raméne pas D-
en dessous de 2,2 V lorsque D- est tirée vers le haut.
Exigé pour la prise en charge d'ACA-Dock. Tableau 5-1,
notes 1 et 2.

12. Rendre la source de courant de la DCD facultative
pour les PD. Section 3.2.3.

13. Rendre le délai d'attente DCD obligatoire pour les
PD. Section 3.2.3.

14. Rendre la détection secondaire facultative pour les
PD. Section 4.6.2.

15. Rendre I'algorithme de charge suffisante obligatoire
pour les PD. Section 3.2.4.

16. Supprimer la détection résistive. BC1.1, Section 3.9.
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Révision

Date

Auteur

Description

17. Modifier la plage d'exploitation exigée du PD afin
d'inclure 4,5V a 500 mA. Figure 4-3.

18. Permettre a tous les ports en aval de jouer le réle
de DCP. Section 4.1.3.

19. Exiger des PD qu'ils activent VDP_SRC ou RDP_PU
lors de leur chargement a partir d'un DCP. Section
3.3.2.

20. Permettre aux chargeurs de renégocier le courant
avec le PD en faisant chuter VBUS et en la rétablissant.
Section 4.1.3.

21. Exiger des PD qu'ils déchargent leur entrée VBUS

apr rge la
demande de renégociation d .“Sgction
4.6.3.

rocéder
t reliés,

re D+, D-
h4.4.3.

ndition

t de
rant de

lant des

session
ev. 2.0.

28/Seuls les appareils qui peuvent fonctionner de

maniére autonome grace a I'énergie fournie pafr leur
batterie interne sont autorisés a utiliser la disppsition
relative aux batteries déchargées. Section 2.2,

29. Permettre aux PD composés de puiser ISUSP plus
un responsable pour se protéger des tensions
supérieures sur VBUS. BC1.1, Section 6.7.

45. Exiger des ACA qu'ils continuent d'alimentér
I'appareil OTG a I'aide du port de chargement,[méme si
les différences de masse ou la réinitialisation qu bus
USB raménent D- en dessous de VDAT_REF. Bection
6.2.6.

46. Modifier le temps de reprise sur arrét du chargeur
(TSHTDWN_REC) pour le porter de 2 s a 2 min.
Tableau 5-5.

47. Tndiquer qu’ACA-Dock doit amener D+ a VDP_UP
avec RDP_UP lorsque VBUS est établie. Section
3.2.4.4.

48. Supprimer les énoncés relatifs aux appareils dotés
de plusieurs embases. Ce sujet est traité dans le livre
blanc sur les appareils a plusieurs embases disponible
sous http://www.usb.org/developers/docs/.

49. Améliorer la lisibilité en ajoutant des dessins et en
mettant a jour les dessins existants, en restructurant les
sections, et en clarifiant le texte.

BC 1.2
plus errata

12 octobre 2011

Pat Crowe

Inclut les modifications d'errata depuis le 12 octobre
2011

BC 1.2
plus autres
errata

15 mars 2012

Pat Crowe

Inclut les modifications d'errata depuis le 15 mars 2012:

1. Corrections a la spécification micro ACA.
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Acronymes
ACA Accessory Charger Adapter (adaptateur de chargeur auxiliaire)
CDP Charging Downstream Port (port en aval de chargement)
DBP Dead Battery Provision (disposition relative aux batteries déchargées)
DCD Data Contact Detect (détection de contact de données)
DCP Dedicated Charging Port (port de chargement dédié)
FS Full Speed (pleine vitesse)
HS High Speed (grande vitesse)
LS tow-Speed{basse-vitesse)
OoTG On-The-Go
PC Personal Computer (ordinateur personnel)
PD Portable Device (appareil portatif)
PHY Physical Layer Interface for High-Speed USB (interfa sique pour
USB grande vitesse)
PS2 Personal System (systéme personnel) 2
SDP
SRP
TPL
USB
USBCV
USB-IF

VBUS
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1 Introduction

1.1 Domaine d'application

Le groupe de travail Battery Charging est chargé de créer des spécifications définissant des
limites ainsi que des mécanismes de détection, de contréle et de rapports pour permettre a
des appareils de puiser une quantité de courant supérieure a celle prévue par la spécification
USB 2.0 pour se charger et/ou s'allumer a I'aide de chargeurs, d'hbdtes, de concentrateurs et
de ports en aval de chargement dédiés. Ces mécanismes sont rétrocompatibles avec les
hotes et périphériques compatibles USB 2.0.

1.2 Contexte

Les polfts USB des ordinateurs personnels sont trés pratiques p R ent aux
appareils portatifs (PD) de puiser du courant pour charger leur batterie hodité a
conduit|a la création de chargeurs USB possédant tout simplem : Rormale
A. Cela|permet aux PD d'utiliser le méme cable USB pour ch batteri partir d'un

PC ou d'un chargeur USB.

Si un PD est relié a un hdéte ou un concentrateur USB qu'une
fois con'l;:ecté, ce PD puise moins de:

e 2,5mA en moyenne si le bus est suspendu

e 100 |mA si le bus n'est ni suspend

e 500 |mA si le bus n'est pas suspend

SiunP torisé a
puiser IDEV_CHG sans étre

Pour qu 'un port
USB en|amont, il doi [ stinction
entre um port eI n définit
justement ces mécanisn

Les PD ant que
tous ce ification
définit | e terme

"Chargse

Si la batteriexd'un \PD est déchargée ou faible, la notice de modification technique
(Enginepering_Change Notice, ECN) concernant le temps de connexion, publiée par [USB-IF
au sujef dela spécification USB 2.0, permet a cet appareil de puiser jusqu'a IUNIT lorgqu'il est
relié mais pas connecte. Les conditions associees a cette ECN sont indiquees dans la
Section 2 de la présente spécification et sont regroupées sous le terme "disposition relative
aux batteries déchargées" (DBP).

1.3 Documents de référence

Les spécifications ci-dessous contiennent des informations pertinentes pour la spécification
de chargement de batterie.

e OTG and Embedded Host Supplement, révision 2.0

e Spécification USB 2.0

e Spécification USB 3.0
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1.4 Définitions de termes

La présente section donne la définition de certains des termes employés dans la présente
spécification.

1.4.1 Adaptateur de chargeur auxiliaire

Un adaptateur de chargeur auxiliaire (ACA) est un adaptateur qui permet a un méme port
USB d'étre relié simultanément a un chargeur et a un autre appareil.

Pour désigner un ACA, on emploie la terminologie suivante:

L AC A ACA pUOOédGIIt urre Iéo;otallbc :D dC R;D_A
e ACA-B ACA possédant une résistance ID de RIiD_B
e ACA-C ACA possédant une résistance ID de RID_C

Voir la $ection 6 pour plus d'informations sur un ACA.

1.4.2 | ACA-Dock

Un ACA-Dock est une station d'accueil qui posséde dn port € ] lusieurs
ports en aval. Le port en amont peut étre relié a un e au PD.
Un ACA-Dock signale sa qualité d'ACA-Doc y période
d'inactiité du bus USB et en tirant ID/a Ia g Section
3.2.4.4 pour plus d'informations.

1.4.3 Différence entre "relier” et "lcon

La présente spécification” fait une disti er'. Un
appareil en aval est considéré i€, ¢ ) que est

Un appareil en omime cohnecté a un port en amont lorsqu'il est relié a ce

port et Jorsque l'appadreil™en 2 ré la ligne de données D+ ou D- vers le haut|via une
résistan f ignalisation basse vitesse, pleine vitesse ol haute
vitesse.

1.4.4

Un port ent (CDP, Charging Downstream Port) est un port en ayal situé
sur unj i i € onforme a la définition du terme "hote" ou "concentrateur"|donnée
par la sp B 2.0, a ceci prés qu'il doit prendre en charge les fonctionnglités de

port en pval de chargement spécifiées dans le présent document.

Un CDP doit fournir une tension de VDM_SRC sur sa ligne D- lorsqu'il détecte une tension
supérieure a VDAT_REF mais inférieure a VLGC sur sa ligne D+ quand il n'est pas connecté a
un périphérique. Un CDP ne doit pas fournir une tension de VDM_SRC sur sa ligne D- entre le
moment ou le périphérique est connecté et celui ou le périphérique est déconnecté.

1.4.5 Port de chargement

Un port de chargement est soit un DCP, soit un CDP, soit un ACA-Dock, soit un ACA.

1.4.6 Seuil de décharge de batterie

Le seuil de décharge de batterie est défini comme étant le niveau de charge maximal d'une
batterie en dessous duquel un appareil est assuré de ne pas pouvoir s'allumer.
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Une batterie déchargée est définie comme étant une batterie dont le niveau de charge est
inférieur au seuil de décharge de batterie.

1.4.7 Port de chargement dédié

Un port de chargement dédié (DCP) est un port en aval situé sur un appareil, qui fournit de
I'énergie via un connecteur USB, mais qui n'est pas capable de procéder a I'énumération d'un
appareil en aval. Un DCP doit fournir IDCP sous une tension moyenne de VCHG.

Un DCP doit mettre la ligne D+ et la ligne D- en court-circuit.

1.4.8 Port en aval

Dans la|présente spécification, le terme "port en aval" désigne soit un t en avaknormalisé,
soit un port en aval de chargement.

1.4.9 ACA micro

Un ACA micro est un ACA dont le port auxiliaire porte une e

1.4.10 | Appareil portatif
Un PD {el que considéré dans la présente spécificati me a la

présentg spécification et a la spécifica 32 3 harge a
I'aide du bus USB.

1.4.11 | Courant assigné

Le couf port de
chargen assigné
d'un DQ Dock ne
doit pas

1.4.12

Un ACA

1.4.13

Dans la port en
aval sityé trateur”
donnée erie est
suffisante qu'il puise’moins de 2,5 mA en moyenne lorsqu'il est déconnecté ou suspendu,

100 mA[maximum lorsqu'il est connecté mais ni configuré, ni suspendu, et 500 mA maximum
s'il est configuré ainsi mais pas suspendu. Un appareil en aval peut se faire énumérer lorsqu'il
est connecté a un SDP.

Un SDP tire les lignes D+ et D- a la masse via deux résistances typiquement de 15 kQ (type).

Un SDP peut étre capable de détecter les moments ou un PD améne la ligne D+ a VDP_SRC,
puis de gérer sa puissance en conséquence. Les PD doivent amener D+ a VDP_SRC dés qu'ils
puisent un courant supérieur a ISUsSP lorsqu'ils sont reliés mais pas connectés, comme décrit
dans la disposition relative aux batteries déchargées.

1.4.14 Chargeur USB

Un Chargeur USB est un appareil doté d'un DCP, tel qu'un adaptateur mural ou un adaptateur
pour allume-cigare.
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1.4.15 Seuil de batterie faible

Le seuil de batterie faible est défini comme étant le niveau de charge minimal d'une batterie
au-dessus duquel un appareil est assuré de pouvoir s'allumer.

Une batterie faible est définie comme étant une batterie dont le niveau de charge est
supérieur au seuil de décharge de batterie et inférieur au seuil de batterie faible. Un appareil
dont la batterie est faible peut étre capable d'allumer un appareil ou non.

Une batterie suffisante est définie comme étant une batterie dont le niveau de charge est
supérieur au seuil de batterie faible.

1.5 Vjaleurs des paramétres

Dans la|présente spécification, le nom des paramétres est utilisé a Ja place deqleurs yaleurs.

Les valgurs de tous les paramétres sont indiquées dans la Section §

1.6 Clonsidérations relatives aux appareils OTG

Un PD C et un

apparei

Siun a pareil A
OTG n's plement
aun ap List).

de fou aprés une durée de TA_WAIT_BCON
lorsqu'il attend que l'appargil B se

ut donc ne pas avoir le temp$s de se

Un appareil A OTG est autorisé a arréter
(voir le|Supplément OTG
connecte. Un PD dont Ia
charger|suffisamment lorsqg

1.7 Considération
Les porfs Supeerh:e

h ceuvre
les médanismes d rsqu'un
PD détdcte qu'il € 50 mA.

2 Dis

21 (

La spécjfication U .0 permet a un appareil en aval de puiser un courant de suspension de
IsusP maximum a partir d'un SDP lorsqu'il n'est pas connecté ou que le bus est suspendu. Si
le bus n'est pas suspendu et que l'appareil est configuré, la spécification USB 2.0 permet a
un appareil de puiser jusqu'a ICFG_MAX, en fonction de la configuration activée par I'hbte.

Cette limite de seulement ISUSP lorsque I'appareil n'est pas connecté peut étre problématique
pour les PD dont la batterie est déchargée ou faible. Certains PD exigent un courant
supérieur a IUNIT pendant plusieurs secondes rien que pour s'allumer. Les PD dont la batterie
est déchargée ou faible peuvent donc ne pas étre capables de s'allumer lorsqu'ils sont reliés
a un SDP s'ils peuvent seulement puiser ISUSP lorsqu'ils ne sont pas connectés.

La spécification USB 2.0 permet a un PD qui est un appareil composé de puiser ISUSP pour
chaque port en aval lorsqu'il est relié mais pas connecté ou en période de suspension.
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DBP — Article non configuré

Un PD dont la batterie est déchargée ou faible est autorisé a puiser IUNIT a partir d'un port en
aval a l'aide de la DBP lorsqu'il n'est pas configuré, a condition de se comporter comme suit:

Ramener le courant a ISUSP aprés expiration du délai d'attente

e Si le PD n'est pas prét a se connecter ni a se faire énumérer au bout de
TSVLD_CON_WKB apres son raccordement, il doit ramener son courant ISUSP

Active VDP_SRC lorsqu'il est relié mais pas connecté
e Le PD doit activer VDP_SRC au bout de TDBP_ATT_VDPSRC aprés son raccordement

e Le PD doit se connecter au bout de TbBP VDPSRC CON aprés avoir désactivé VDP_SRC

Utiliser le courant pour s'allumer et se faire énumérer ou atteindy de|batterie

faible et se faire énumérer, dés que possible

e lle PD ne doit pas utiliser le courant DBP pour exécuter des\tac
que:

5t telles

o/ Poursuivre son chargement au-dela du seuil de bz
o/ Passer un appel téléphonique
o/ Lire un morceau, une vidéo ou un jeu

o/ Etablir une connexion sans fil

o 9 énergie
f
e Réu
o | courant
g
L'état n hecté et
le temp a l'état
configur
2.3 DBP - Artic
Un PD bnfiguré
(qui pey P (Dead
Battery ire, et a
ne pas f
e Reéagi
e le/PPDB/doit

¢agir a tous les jetons qui lui sont adressés, par un NAK ou toure autre
féponse USB valide

Réagir a la réinitialisation du bus USB

e Dés réception d'une notification de réinitialisation du bus USB, un PD doit ramener
son courant a IUNIT. Le PD est autorisé a se déconnecter dés réception de ce type de
notification. Lorsqu'il est déconnecté, le PD est autorisé a utiliser la DBP — Article non
configuré.

Réagir a la suspension du bus USB

e Dés réception d'une notification de suspension du bus USB, le PD doit rester connecté
et ramener son courant a ISUSP ou doit se déconnecter. Lorsqu'il est déconnecté, le
PD est autorisé a utiliser la DBP — Article non configuré.

Fournir la pleine fonctionnalité USB aprés expiration du délai d'attente ou se déconnecter

e Aprés une durée de TDBP_FUL_FNCTN aprés son raccordement, un PD doit rester
connecté et étre capable de réussir les essais de I'USBCV ou doit se déconnecter.
Lorsqu'il est déconnecté, le PD est autorisé a utiliser la DBP — Article non configuré.
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Utiliser le courant pour atteindre le seuil de batterie faible et fournir la pleine fonctionnalité
USB dés que possible

e Le PD ne doit pas utiliser le courant DBP pour exécuter des taches sans rapport telles
que:

e Poursuivre son chargement au-dela du seuil de batterie faible
e Passer un appel téléphonique

e Lire un morceau, une vidéo ou un jeu

e Etablir une connexion sans fil

Fournir la pleine fonctionnalité USB dés qu'il atteint le seuil de batterie faible

) € o] batterie
Le AD informe l'utilisateur au bout de TDBP_INFORM aprés son fait qu'il
est en cours de chargement et qu'il n'est pas disponible pour as tions.
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3.1  Vue d'ensemble
La Figure 3-1 présente plusieurs exemples de PD reliés a un SDP ou a un port de
chargement.
Portable VBUS SDP, CDP
Device D- or DCP
D+
u-Bor| g GND Std-A| Std-A
b-AB gy Plug |R
Recep ug Detachable ug |Recep
Portable DCP
Device
5 VBUS x
u-B or
Recep ug Captive
Cable
Je IS0
VBUS CD
Portable -
Device D+ >
E\ ID
- A
%@p lug A Accessory
\ab'
\Portable
Device
Peripheral
u-AB
Recep
C H-A
Plug Peripheral
ACA-Dock
Légende
Anglais Francgais

Portable Device

Appareil portatif

u-B or u-AB Recep

Embase micro B ou micro AB

u-B Plug Fiche micro B
Detachable Cable Cable détachable
Std-A Plug Fiche standard A
Std-A Recep Embase standard A

SDP, CDP or DCP

SDP, CDP ou DCP

Captive Cable

Cable intégré

u-AB Recep

Embase micro AB

u-A Plug

Fiche micro A



https://iecnorm.com/api/?name=1f91a78d6ba26242cbd28e2d782eb6c2

IEC 62680-3:2013

—-81-—

© USB-IF:2012
Anglais Francgais
DCP or CDP DCP ou CDP
Accessory Auxiliaire
Prop Chgr Chargeur propriétaire
Peripheral Périphérique

Figure 3-1 - Vue d'ensemble d'une unité APDU

Dans le premier exemple, un cable normal A a micro B est utilisé pour relier un PD a un SDP,
un CDP ou un DCP. Dans le deuxiéme exemple, un DCP est doté d'un cable intégré. Ce cable
ne posséde pas de fils pour D+ ou D-, mais court-circuite les broches D+ et D- au niveau de

la fiche [micro B.

Dans l€
portatif
d'un po
Section

Dans le
une ficH
relié¢ al'
3.2 Matériel de détection de charg

La prés
sectiond

3.21

La Figu

appareil
lisposer
crit a la

a place
qui est
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Portable Device

j VBUS VBUS Detect
N VOTG_SESS_VLD Detect when VBUS is asserted
RDAT_LKG D+
% VDP_SRC ——————o" ——
VDAT LKG Data Contact Detect

VLGC_H —()—o"—

IbP_SRC \ Detect when data pins have made
DCHG_DET contact
VDAT_REF
PHY CHG_DET /\(
)
s fib Secondary Detectjon
Rpa %LKG N (\\> - Detects between DCP
VDAJ_LKG Q m
ACA Detection
| IDCompara ID
Z Pull-up Detects between:
ID DCP/CDP/SDP
ACA-Dock/ACA A
GND ACA B
ACA C
Légende
Anglais Frangais

Portable Device

Appareil portatif

ID Comparators

Comparateurs d’'ID

ID Pull-up

Tirage d’'ID vers le haut

VBUS Detect

Détection de VBUS

Detect when VBUS is asserted

Détection que VBUS est établie

Data Contact Detect

Détection de contact de données

Detect when data pins have made contact

Détection que les broches de données ont établi le
contact

Primary Detection

Détection primaire

Detects between SDP and DCP/CDP, or
between ACA-Dock and ACA_A

Détections entre SDP et DCP/CDP ou entre ACA-
Dock et ACA_A

IEC 62680-3:2013
© USB-IF:2012

and DCP/
-Dock and

and CDP
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Anglais Francgais
Secondary Detection Détection secondaire
Detects between DCP and CDP Détections entre DCP et CDP
ACA Detection Détection d’ACA
Detects between: Détections entre:

Figure 3-2 - Matériel de détection de chargeur

3.2.2 Détection de VBUS

Chaque PD d0|t etre doté d'un comparateur de val|dat|on de sessmn qU| detecte le moment

ou VBUS alfdation de
sessionlinterne ne doit pas dépasser VOTG_SESS_VLD.

3.2.3 Détection de contact de données

3.2.3.1 Vue d'ensemble

La détgction de contact de données (DCD) utilise une “source d C, pour
détecter le moment ou les broches de données établi dement.
Un PD ne doit pas nécessairement mettre en ceuvre ceuvre
la DCD] il doit attendre TDCD_TIMEOUT min. apre atection
primairg.

La DCD| permet de détecter I'établisse roches de données dés qu'un
PD est [relié a un SDP ou a un CDP. i 5 le fait
qu'elle | ées ont
établi g contact, puis de isateur.
Selon I'ECN concernant ke tempg hecter a
un hote|USB au bout d

La DCD] permet ¢galeme onnées
dans la|plupart des situati ions dans
lesquelles la DCD pe

e lLec st trap élevé

e UnA pareil B FS ou HS est placé sur le port auxiliaire

e ACA

e Lep

e Des propriétaires tirent D+ vers le haut

La DCO dtection

primaire au bout de TDCD_TIMEOUT max. aprés le raccordement si le contact des broches D+

ou ID n'a pas été détecté. Voir la Section 3.3.2.

3.23.2 Description du probléme

Les fiches et embases USB sont congues de telle sorte que lorsqu'une fiche est insérée dans
une embase, les broches d'alimentation établissent le contact avant les broches de données.

C'est ce que montre la Figure 3-3.
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Plug Receptacle
VBUS —— ] L F—T—VBUS
D- ——_] [
D+ ——{] — D
GND —— ] L FT—GND
Légende
Anglais Frangais

Pilg Fiche (
Refgeptacle Embase K (\

Ainsi, Ig
donnéey
broches|
fiche dq

Pour fai
donnéeq
établi g
relié a y

Si un PI

attenda
dernier

3.2.3.3

La Figu

broches de
contact|par les
d'insertipn de la

, uh,PD examine les lignes de
S-broches de donnéeg n'aient
que le PD détermine jqu'il est

USP en
PD, ce
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Portable Device
VBUS
+
i—i— VOTG_SESS_VLD
RDAT_LKG D+
% VDP_SRC ——————o"——
VDAT_LKG
VLGC_HI —()—o"—
IDP_SRC
DCP_DET
VDAT_REF
PHY CHG_DET
RPA@\(\ D-
\%/\ [
\/ VAT LKG RDM_DWN
/\ ID Comparators ID
REF PU”-Up
\ Z ID
\ { GND
Lﬁgende
Anglais Francgais

Portable Device

Appareil portatif

ID Comparators

Comparateurs d’'ID

ID Pull-up

Tirage d’ID vers le haut

Figure 3-4 - Détection de contact de données, PD non relié

Le protocole de détection de contact de données se présente comme suit:

e Le PD détecte I'établissement de VBUS
e Le PD active IDP_SRC et |la résistance de tirage vers le bas de D-

e Le PD attend que la ligne D+ soit en bas pendant une durée de TDCD_DBNC

e Le PD désactive IDP_SRC et la résistance de tirage vers le bas de D-
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Lorsqu'aucun appareil n'est relié au PD, la ligne D+ reste en haut. La valeur minimum de
IDP_SRC est telle qu'elle peut maintenir D+ a VLGC_HI pour les cas de fuite les plus
défavorables dans le PD en raison de RDAT_LKG et de VDAT_LKG.

3.2.34

Détection de contact de données, port en aval normalisé

La Figure 3-5 présente le cas ou le PD est relié a un SDP.

Portable Device Standard Downstream Port
VBUS

+

——— VOTG_SESS_VLD
RDAT| LKG RDAT_LKG

VDP_SRC ————o" — %
VDAT| LKG VDAT_LKG
VLGC_HI —(3)—o"—
IDP_SRC \0
DCP_DET
VDAT_REF
PHY PHY
RDAT| LKG D- RDAT_LKG
% i RDM_DWN %
VDAT@ M_DWN VDAT_LKG
\) Comparators 1D
| REF PU”-Up
A D
+W GND
Légende
Anglais Francgais

Portable Device

Appareil portatif

ID Comparators

Comparateurs d’ID

ID Pull-up

Tirage d’'ID vers le haut

Standard Downstream Port

Port en aval normalisé

Figure 3-5 - Détection de contact de données, port en aval normalisé
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Lorsque le PD est relié a un SDP, la ligne D+ est tirée vers le bas par RbP_DWN dans le SDP.
La valeur maximale de IDP_SRC est telle que RDP_DWN améne D+ a VLGC_LOW pour les valeurs
les plus défavorables de RDAT_LKG, de VDAT_LKG et de RDP_DWN.

3.24 Détection primaire

La détection primaire permet de faire la distinction entre un SDP et les différents types de
port de chargement. Un PD doit mettre en ceuvre la détection primaire.

3.2.4.1 Détection primaire, DCP

La Figure 3-6 décrit le fonctionnement de la détection primaire lorsqu'un PD est relié a un

@%

24
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Portable Device Dedicated Charging Port
/ VBUS
- VOTG_SESS_VLD
RDAT_LKG D+ RDAT_LKG
% VDP_SRC —————o —— %
VDAT_LKG VDAT_LKG

VLGC_HI —(3)—o"—

IDP_SRC \)

DCP_DET

VDAT_REF

SR

<

PHY CHG_DET
SRC o
RDAT_LKG N D- RDAT_LKG
RDMNDWN
VDAT_LKG Q VDAT_LKG
Comparators._| ID
F Pull-up
— ID
\ GND
Légende
Anglais Frangais
Portable Device Appareil portatif
ID Comparators Comparateurs d’ID
ID Pull-up Tirage d’'ID vers le haut
Dedicated Charging Port Port de chargement dédié

Figure 3-6 - Détection primaire, DCP

Pendant la détection primaire, le PD doit activer VDP_SRC et IDM_SINK. Un DCP doit mettre D+
et D- en court-circuit via une résistance de RDCP_DAT; le PD détectera donc une tension
proche de VDP_SRC.

Un PD doit comparer la tension sur D- a VDAT_REF. Si D- dépasse VDAT_REF, le PD est
autorisé a détecter qu'il est relié soit a un DCP, soit a un CDP. Un PD est éventuellement
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autorisé a comparer aussi D- a VLGC, a déterminer qu'il est relié¢ a un DCP ou a un CDP
seulement si D- est supérieure a VDAT_REF, mais inférieure a VLGC. La raison de cette option
est expliquée ci-dessous.

Les ports PS2 tirent D+/- vers le haut. Si un PD est relié¢ a un port PS2 et si le PD vérifie
seulement que D- dépasse VDAT_REF, ce PD déterminera qu'il est relié¢ a un port PS2 et
puisera IDEV_CHG. Cette quantité de courant importante pourrait endommager un port PS2. En
déterminant qu'il est relié a un DCP ou a un CDP si D- est inférieure a VLGC, le PD peut éviter
qu'un port PS2 ne soit endommagé.

D'autre part, certains chargeurs propriétaires tirent également D+/- vers le haut. Si un PD est
relié a un chargeur de ce type et qu'il a déterminé qu'il n'est pas relié a un chargeur car D-
dépassg VLGC, il determinera qu'il estrelié a un SDP ef pourra seulement/puiser TSUSH.

Le choix de comparer ou non D- a VLGC dépend de la probabilité qu a un port

PS2 oufa un chargeur propriétaire.

&
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3.2.4.2 Détection primaire, CDP

La Figure 3-7 décrit le fonctionnement de la détection primaire lorsqu'un PD est relié a un
CDP.

Portable Device Charging Downstream Port
L VBUS
- VOTG_SESS_VLD
RDAT_LKG D+ RDAT_LKG
VDP_SRC ——————o " ——| 2 RoP_DWN %
VDAT_LKG VDATI | LKG
Viee_H —)—o"—
IDP_SRC \’

DCP_DET

N\

PHY

CHG_DET

IDM_SINK <\>
VDM_SRC
VDM\SRC s > =

RDAJ_LKG N N\ { RDAT| LKG

i RDM_DWN 1

RDM_DWN

VDAT_LKG <\ VDAT| LKG

1D ompar?!ﬁ ID,
REF -up

< | ID

NS
RS

Anglais Francais
Portable Device Appareil portatif
ID Comparators Comparateurs d’'ID
ID Pull-up Tirage d’ID vers le haut
Charging Downstream Port Port en aval de chargement

Figure 3-7 - Détection primaire, CDP

Un CDP doit adopter I'un des deux comportements ci-dessous lorsqu'il n'est pas connecté a
un appareil distant. Le premier comportement qu'un CDP est autorisé a adopter consiste a
activer VDM_SRC au bout de TCP_VDM_EN aprés une déconnexion, puis a désactiver VDM_SRC
au bout de TcP_vDM_DIS aprés une connexion. Lorsqu'un CDP utilise cette option, il ne doit
pas nécessairement activer IDP_SINK, ni comparer D+ a VDAT_REF.
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Le second comportement qu'un CDP est autorisé a adopter consiste a comparer D+ a
VDAT_REF et a VLGC. Lorsque D+ est supérieure a VDAT_REF et inférieure a VLGC, le CDP doit
activer VDM_SRC. Lorsque D+ est inférieure a VDAT_REF et supérieure a VLGC, le CDP doit
désactiver VDM_SRC. A noter qu'un CDP doit comparer D+ a VLGc, afin de désactiver
VDM_SRC lorsque le PD se connecte. Pour connaitre le déroulement, voir la Section_3.4.2.

Pendant la détection primaire, le PD doit activer VDP_SRC et IDM_SINK. Un PD doit comparer la
tension sur D- a VDAT_REF. Si D- dépasse VDAT_REF, le PD est autorisé a déterminer qu'il est
relié soit a un DCP, soit a un CDP. Un PD est éventuellement autorisé a comparer aussi D- a
VLGC a déterminer qu'il est relié a8 un DCP ou a un CDP seulement si D- est supérieure a
VDAT_REF, mais inférieure a VLGC. Voir la Section 3.2.4.1 pour plus d'informations.

3.2.4.3 Détection primaire, SDP

La Figure 3-8 décrit le fonctionnement de la détection primaire lorsgu'un ést\relié a un

@%
B
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Portable Device Standard Downstream Port
VBUS
+
i—i— VOTG_SESS_VLD
RDAT_LKG D+ RDAT_LKG
% VDP_SRC ——————o —— i RDP_DWN %
VDAT_LKG VDAT_LKG
VLGC_HI —()—o"—
IDP_SRC \
pcP DET_ /|
VDAT_REF
PHY CHG DET PHY
VDAT_REF <
VDM_SRC —
RDAT| LKG Cx D- RDAT_LKG
I —
% \\3)\/ i RDM_DWN %
VDAT| LKG DM—DW&/ VDAT_LKG
Comparators 1D
F \,/\E N
: 2 ] D
\ GND
N\
)\nglais Francgais
Portable Device Appareil portatif

ID Comparators

Comparateurs d’'ID

ID Pull-

up

Tirage d’ID vers le haut

Standard Downstream Port

Port en aval normalisé

Figure 3-8 - Détection primaire, SDP

Pendant la détection primaire, le PD doit activer VDP_SRC et IDM_SINK. Lorsqu'une tension de
VDP_SRC est appliquée a D+, un SDP continue de tirer D- vers le bas via RDM_DWN.

Un PD doit comparer la tension sur D- a VDAT_REF. Si D- est inférieure a VDAT_REF, le PD est
autorisé a déterminer qu'il est relié a un SDP. Un PD est éventuellement autorisé a comparer
aussi D- a VLGC et a déterminer qu'il est relié a un SDP si D- dépasse VLGC. Voir la Section
3.2.4.1 pour plus d'informations.
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3.2.4.4

Détection primaire, ACA-Dock

— 03 -

La Figure 3-9 décrit le fonctionnement de la détection primaire lorsqu'un PD qui prend en
charge la détection d'ACA est relié a un ACA-Dock.

VDAT

| LKG

Q

Portable Device ACA-Dock
VBUS
+
i—i— VOTG_SESS VLD
RDAT_LKG D+
é \/DP_SRC ot
= Power Mgr SPlcj)weIr
VDAT| LKG PPl
VLGC_HI —()—o"—
IDP_SRC \ (\
DCP_DET \w\>
\ Port 1 Periph
upP
PHY
s Port 2 Periph
RDP_uP
RDAT| LKG A Port N Periph

VDM_SRC

RID_A

AAA

D Comparators ID
: 1 REF PU”-Up

J

GND

W\

Légende

Anglais

Francais

Portable Device

Appareil portatif

ID Comparators

Comparateurs d’'ID

ID Pull-up

Tirage d’ID vers le haut

Power Mgr

Gestionnaire d’alimentation

Power Supply

Alimentation

Hu

b

Concentrateur

Upstrm Port

Port en aval

Periph

Périphérique

Figure 3-9 - Détection primaire, ACA-Dock
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Un ACA-Dock est une station d'accueil qui posséde un port en amont et zéro, un ou plusieurs
ports en aval. Le port en amont peut étre relié a un PD et il est capable de fournir IcDP au PD.

Lorsqu'un ACA-Dock est alimenté mais que son port en amont n'est relié a aucun appareil, il
doit polariser les broches de ce port comme suit:

e VBUS VCHG

e D+ VDP_UP

e D- VDM_SRC

e ID RID_A

e GND SND

La broche VBUS est soumise a VCHG car I'ACA-Dock est prét a alimenteru A-Dock
doit ameéner D+ a VDP_UP via RDP_UP car la broche VBUS dépasse ‘

Un ACA-Dock doit activer VDM_SRC dés que D+/- restent inac pendant
une durge de Tcp_vDM_EN. Un ACA-Dock doit désactiver VDM_SR VDNI_DIS de
toute adtivité enregistrée sur D+/-.

Un ACA-Dock doit présenter une impédance de mi qu'il est
alimente. Il doit présenter une impédance de mis L'il n'est
pas alimenté.

Lorsqu'iin PD qui prend en charge I'ACA erminer
qu'il est|relié a un ACA-Dock:

e VBUS > VOTG_SESS_VL

e D+ 3 VLGC_HI

e VDAT_REF<D-<V

e IDa

A noter un ACA
dont le sse via
RID_A e e’a VLGC_HI au lieu d'étre soumise a VDM_SRC. Pour faire
la distin i D- est
supérielire

La VDP] du PD doit étre telle que D+ reste a un état logique élevé|lorsque
I'ACA-D ¢ a VDP_UP via RDP_UP. Cela permet en effet de faire en sqgrte que
I'ACA-Diock,\ne détecte aucune activité sur D+, ce qui pourrait I'amener a désactiver sa
VDM_SREavant que le PD ne procéde a sa détection primaire.



https://iecnorm.com/api/?name=1f91a78d6ba26242cbd28e2d782eb6c2

IEC 62680-3:2013
© USB-IF:2012

3.2.4.5

Détection primaire, ACA micro

— 05 —

La Figure 3-10 décrit le fonctionnement de la détection primaire lorsqu'un PD qui prend en
charge la détection d'ACA est relié a un ACA micro.

Portable Device

DCP_DET

PHY

VLGC_H —(3)—o"—
Y

IDP_SRC

VBUS
f
- VOTG_SESS_VLD
RDAT_LKG D+
% VDP_SRC ——————o ——
VDAT_|KG

ANRK

icro ACA

N

)

Lélgendt\>

CHG_DET 2N G
VBUS V Accessory VBUS_ACC
’/ Switch
N
fq + | DP_ACC
VDM_SRC ‘
RDAT_| kG N ~LN D- DN_ACC
| ID_ACC
RDM<DWN Q
VDAT_[kG Q - Charger ‘ VBUS_CHG
(\ Switch | |
parat 1D
|-
'\ | Adapter DP_CHG
= = 2 Controller DN_CHG
GND

Anglais

Frangais

Portable Device

Appareil portatif

ID Comparators

Comparateurs d’'ID

ID Pull-up

Tirage d’'ID vers le haut

Micro ACA

ACA micro

Accessory Switch

Commutateur de 'accessoire

Charger Switch

Commutateur du chargeur

Adapter Controller

Contrdleur de 'adaptateur

Figure 3-10 - Détection primaire, ACA

Un PD qui prend en charge la détection d'ACA doit surveiller la résistance sur la broche ID
deés que VBUS est supérieure a VOTG_SESS_VLD. Si la résistance ID est RID_B ou RID_C le PD
sait qu'il est relié a un ACA. Si la résistance ID est RID_A, le PD peut étre relié soit a un ACA
avec un appareil B sur le port auxiliaire, soit a un ACA-Dock.
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Pour faire la distinction entre un ACA avec un appareil B et un ACA-Dock, le PD doit
comparer la tension sur D- a VDAT_REF et a VLGC pour détecter a quel appareil il est relié de
la maniére suivante:

e D- < VDAT_REF ACA avec un appareil B FS sur le port auxiliaire
e VDAT REF < D- < VLGC ACA-Dock
e VLGC < D- ACA avec un appareil B FS sur le port auxiliaire

Le PD doit procéder a la détection ci-dessus sur D- aprés le raccordement et avant la
connexion, comme indiqué dans l'algorithme de charge suffisante.

Une foi ACA doit
continug it réagir
conform

Un ACA doit procéder a une forme de détection primaire sur les.ligh > t ?\I_CHG
pour détecter si un port de chargement est relié a son port ch & i réalisée
avec leg lignes en surbrillance jaune, est décrite dans la Segtion6.2.6;

3.2.5 Détection secondaire

La déteftion secondaire peut étre utilisée pour f n CDP.
Les PD| qui ne sont pas préts a se faire én prés la

aife. Les PD qui son{ préts a

détection de VBUS doivent mettre en<oeuwre |
S secondaire. Voir la|Section

se faire| énumérer sont autorisés a se
3.3.2 sur l'algorithme de charge suffisa
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3.2.5.1 Détection secondaire, DCP

La Figure 3-11 décrit le fonctionnement de la détection secondaire lorsqu'un PD est relié a un
DCP.

Portable Device

VBUS
+
i— if VOTG_SESS VLD

Dedicated Charging Port

RDAT_LKG D+ RDAT_LKG
> VDP_SRC —o — %
VDAT_LKG I VDAT_LKG

VLGC_HI —(3)—o"—
IDP_SRC N \/
DCP_DET
VDAT_REF

VWA

$ RDCH DAT

PHY

CHG_DET

RDAT_LKG D- RDAT_LKG

VDA§$ DM_DWN VDAT_LKG

REF Pull-up

\¥ Comparators ID

GND

Légende

Anglais Frangais

Portable Device

Appareil portatif

ID Comparators

Comparateurs d’ID

ID Pull-up

Tirage d’'ID vers le haut

Dedicated Charging Port

Port de chargement dédié

Figure 3-11 - Détection secondaire, DCP
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Pendant la détection secondaire, un PD doit fournir VDM_SRC sur D-, activer IDP_SINK et
comparer la tension sur D+ a VDAT_REF. Un DCP doit mettre D+ et D- en court-circuit via une
résistance de RDCP_DAT, la tension sur D+ sera donc proche de VDM_SRC, qui est supérieure
a VDAT_REF.

Si un PD détecte que D+ dépasse VDAT_REF, il sait qu'il est relié¢ a un DCP. Il doit alors
activer VDP_SRC ou amener D+ a VDP_UP via RDP_UP, comme défini dans l'algorithme de
charge suffisante de la Section 3.3.2.

Un PD ne doit pas nécessairement comparer D+ a VLGC pendant la détection secondaire.

3.2.5.2 __ Détection secondaire, CDP

La Figure 3-12 décrit le fonctionnement de la détection secondaire lor un PD est relié a un

@%

24
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Portable Device

VBUS
+
i - i— VOTG_SESS_VLD

Charging Downstream Port

DM_DWN
e . M&/

Comparators ID

GND

RDAT_LKG D+ RDAT_LKG
% VDP_SRC —————o"—— RDP_DWN
d
VDAT_LKG VDAT_LKG
VLGC_HI —@—o/—
IDP_SRC \)
DCP DET__/ N\ _PRTBL DET
VDAT_REF
PHY CHG.DET PHY
VDAT_REF
IDM_SINK Q
VDM_SRC
VDM_SRC — B
RDAT| LKG C& b- { RDAT LKG
I -
% \'5 RDM_DWN
VDAT_LKG

Francgais

Poftable Device

Appareil portatif

ID Comparators

Comparateurs d’ID

ID Pull-up

Tirage d’ID vers le haut

Charging Downstream Port

Port en aval de chargement

Figure 3-12 - Détection secondaire, CDP

Pendant la détection secondaire, un PD doit fournir VDM_SRC sur D-, activer IDP_SINK et
comparer la tension sur D+ a VDAT_REF. Un CDP ne met pas D+ et D- en court-circuit; la
tension sur D+ sera donc proche de la masse, qui est inférieure a VDAT_REF.

Si un PD détecte que D+ est inférieure a VDAT_REF, il sait qu'il est relié a un CDP. Il doit alors
désactiver VDP_SRC et VDM_SRC, comme défini dans l'algorithme de charge suffisante de la
Section 3.3.2, et il est autorisé a puiser IDEV_CHG.

Un PD ne doit pas nécessairement comparer D+ a VLGC pendant la détection secondaire.
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3.2.6 Détection d'ACA

La détection d'ACA permet a un PD de détecter qu'il est relié a un ACA et de détecter quel
type d'appareil est relié au port auxiliaire de cet ACA. Pour obtenir une description de I'ACA,
voir la Section 6.

Un PD ne doit pas nécessairement prendre en charge la détection d'ACA. Seuls les PD dotés
d'une embase micro AB peuvent prendre en charge la détection d'ACA car le port OTG de
I'ACA est doté d'un cable intégré se terminant par une fiche micro A.

Les PD qui prennent en charge la détection d'ACA doivent mettre en ceuvre l'algorithme de
charge suffisante défini dans la Section 3.3.2.

La Figure 3-13 décrit le fonctionnement de la détection d'ACA lorsqu'u t reié dajun ACA
micro.

Portable Device

VBUS
+
i— i— VOTG_SESS_VLD

RDAT_|KG D+

VDP_SRC —————o"——|

VDAT_[KG

VLGC_H —(3)—o"—

IDP_SRC

DCP_DET

Micro ACA
PH
VBUS Accessory VBUS_ACC
‘ Switch
D+ | DP_ACC
RDAT |/ D- ‘ ‘ DN_ACC
| | | ID_ACC
Y |
RDM_DWN | |
VDAT_LKG Charger VBUS_CHG
Switch | |
ID Comparators ID J
Pull-u
/"ﬁ | > - Adapter DP_CHG
- D Controller DN_CHG
+r GND
Légende
Anglais Frangais
Portable Device Appareil portatif
ID Comparators Comparateurs d’ID
ID Pull-up Tirage d’'ID vers le haut
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Anglais

Francgais

Micro ACA

ACA micro

Accessory Switch

Commutateur de I'accessoire

Charger Switch

Commutateur du chargeur

Adapter Controller

Contrdleur de 'adaptateur

Figure 3-13 Détection ACA

Un PD détecte la présence d'un ACA en détectant la résistance sur la broche ID. Cing valeurs
de résistance différentes doivent étre détectées pendant la détection d'ACA, a savoir:
RID_GND, RID_C, RID_B, RID_A et RID_FLOAT. Les PD qui prennent en charge la détection

d'ACA doivent surveiller en permanence la résistance ID tani que VBUS /est
conformément au diagramme d'états du PD, présenté dans la Section

Note: Il
congoiv
e lar
misd
mas
e lar
misd
mas

e || cqnvient de considérer les couran
compte leurs effets.

ablie ¢t réagir

brsqu'ils

dans la
|GND, la

dans la
|GND, la

ndre en
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3.3 Algorithmes de détection de chargeur
3.31 Algorithme de batterie faible

La Figure 3-14 présente un exemple d'algorithme de détection de chargeur destiné a un PD
dont la batterie est faible. D'autres algorithmes sont autorisés, a condition qu'ils soient
conformes a la DBP.

Check
> vBUS Weak Battery
Else Algorithm is
| )3 Optional
T

VBUS > VOTG SESS VLD

SDP
luNIT

D+ = VDP_SRC
Start Timer

Ready to Timer >=
connect. TSVLD_CON WKB

D- > VDAT_REF
&
D-< VLGC
+
ID != RID_FLOAT

Charging Port
IDcp

Ready to
connect. |

Go to Good Battery
Algorithm

SDP
Isusp

Légende
Anglais Frangais
Check VBUS Vérifier VBUS
Else Sinon
Start Timer Démarrer le temporisateur
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Anglais Francgais
Timer Temporisateur
Not ready to connect. Pas prét a se connecter.
Ready to connect. Prét a se connecter.
Prevents charging from PS2 ports and some Empéche le chargement a partir de ports PS2 et
proprietary chargers de certains chargeurs propriétaires
Charging Port Port de chargement
Go to Good Battery Algorithm Passer a 'algorithme de charge suffisante
Weak Battery Algorithm is Optional L’algorithme de charge faible est facultatif
Recommended Recommandé
Opttional Facultatif (
Opttional for ACA Detection Facultatif pour la détecti%\%’\A(‘iA Q\

Figure 3-14 - Algorithme de batterie faib

Un PD doit posséder des seuils de tension internes qui VOTG_SH
VDAT_REF et VLGC. Dans l'algorithme ci-dessus, un PD co t D- a s¢
internesg VOTG_SH

VDAT_Rf

SS_VLD,
s seuils
SS_VLD,

Dans I'd ecte que VBUS est supérieure
a VoTG| r la“broche D+. Si la tension sur D-
est sup as flottante, le PD est autorisé a

puiser |

Le term it & pour empécher un PD de se charger a
partir de

3.3.2

La Figu i e_de“détection de chargeur qu'un PD dont la bat{erie est
suffisan i ut'également étre utilisé par un PD avec une |batterie
faible, exigences de la disposition relative aux bhatteries
déchargées

Par conks€&q prés’avoir atteint le bas de I'organigramme, peut dans tous|les cas
a l'excep CP/CDP, attendre jusqu'a TSVLD_CON_WKB avant de se cgnnecter
ou d'applique isation du bus comme approprié.
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T

Tocop_TIMEOUT
+
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ID != RiD_FLOAT for TDCD_DBNC

+
ID != RID_FLOAA fi

'

Primary Detection

D+ = VDP_SRC

Y G

D- > VDAT_REF
&
D- <VLGec
&
ID = RID_FLOAT

Else
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Secondary Detection
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+ E

(D- < VDAT_REF
D->VLGc)
&
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Tpcp_DBNC

)
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&

- > VDAT_REF (D- < VDAT_REF
& +
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Démarrer le temporisateur

Enabte DCD

Activer la DUD
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Secondary Detection
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Connect
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Facultatif
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La détection d’ACA est facultative

Required for ACA Detection

Obligatoire pour la détection d’ACA

Optional for ACA Detection

Facultatif pour la détection d’ACA

Figure 3-15 - Algorithme de charge suffisante
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Un PD doit mettre en ceuvre I'algorithme de charge suffisante lorsqu'il est relié¢ a un SDP ou a
un port de chargement. Un PD est autorisé a inclure des branches supplémentaires pour
détecter des appareils ou des ports autres que des SDP ou des ports de chargement. Ces
branches ne doivent générer, sur D+/- et/ou ID, aucune activité supplémentaire qui pourrait
interférer ou étre confondue avec I'événement attendu suivant lorsque le PD est relié a un
SDP ou a un port de chargement. L'ajout de branches est également autorisé aprés I'étape
ultime d'une détection et ces branches peuvent inclure une activité supplémentaire sur D+/-
et/ou ID, sauf lorsqu'un PD est relié a un DCP, auquel cas il doit maintenir D+ au-dessus de
VDAT_REF lorsque VBUS est établie.

Dés qu'il détecte que VBUS est supérieure a son seuil VOTG_SESS_VvLD , un PD doit démarrer
un temponsateur presentant un deIa| d' attente de TDCD _TIMEOUT. Un PD qU| prend en charge

la DCDrestattorisé—a—activer—son—tbP—SRE v - S T GC_LOW
pendanl - i 3| vérifier
qu'lD n'e piration
avant Il

Si un PD détecte qu'ID n'est pas flottante pendant une durée torisé a
passer firectement a I'un des états de I'ACA sans procédefa i établir
VDP_SRC.

Pendan . Un PD
peut év .| Voir la
Section gnce sur
la ligne ID.

SiunP et qu'il
est prét| 3 nnecte.
Si un PI

Pendan bmparer
D+ a VDPAT_REF. dsactiver
VDM_SRE et activ

Si D+ e} _SRC et
laisser [

Un PD bout de
TsVLD_Q

Un PD qui prefd_en charge la détection d'ACA doit surveiller la résistance sur la ligne ID. Si
une résjstance de RiD_A est détectée, le PD doit comparer D- a VDAT_REF et a VLGcC, pour
détermineris'il est relié a un ACA-Dock ou a un ACA A. Voir la Section 3.2.4.4 pour plus

d'informations.

3.4 Déroulement de la détection de chargeur
3.4.1 Déroulement de la détection de contact de données

Pour lancer la détection de contact de données, le PD doit activer IDP_SRC et IDM_SINK ou
RDM_DWN. Lorsque le PD détecte que la ligne D+ est restée en bas pendant une durée de
TDCD_DBNC, il sait que les broches de données ont établi le contact.

La Figure 3-16 présente le déroulement associé a la détection de contact de données (DCD,
Data Contact Detect) lorsque les broches ont établi le contact aprés le lancement de la DCD.
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La Figure 3-18 présente le déroulement associé a la détection de contact de données
lorsqu'aucun contact n'est détecté.
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3.4.2 Déroulement de la détection, CDP

La Figure 3-19 présente le déroulement associé aux détections primaire et secondaire
lorsqu'un PD est relié a un CDP, dans le cas ou le CDP compare D+ a VDAT_REF et a VLGC et
active VDM_SRC en conséquence. Un CDP est également autorisé a laisser VDM_SRC activé
lorsqu'aucun appareil distant n'est connecté. Voir la Section 3.2.4.2 pour plus d'informations.
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I l
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Charging Downstream Port Port en aval de chargement

Figure 3-19 - Déroulement de la détection, CDP

Notes

1) Le déroulement associé a un PD LS est identique a celui présenté ci-dessus, a cela prés que le PD LS tire D-,

et non D+, vers le haut.

La Figul;e 3-19 présente le déroulement des détections primaire et s pour un PD
relié¢ a yn CDP. Pendant la détection primaire, le PD active VDP_SRC SINK(be GDP doit
avoir VOM_SRC sur D- au bout d'une durée de TVDMSRC_EN a partir du n ¥ }épasse
VDAT_REF. Au bout de TVDPSRC_ON, le PD est autorisé a vérifier -. Si D-
est supgrieure a VDAT_REF (et éventuellement inférieure a VLGC; v .4.1), le
PD est felié a un port de chargement et il est autorisé a puiser IREV_C

Pour prpcéder a la détection secondaire, le PD dojt"désactiver\) SR¢ et IDM_SNK, puis
activer YDM_SRC et IDP_SINK. Au bout de TVDMSRC_O} a vérifier le dtatut de
la ligne|D+. Un CDP ne fournit aucune tension s ; stvdonc inférieure a VDAT_REF et
le PD est relié a un CDP.

Si le PD était allumé au moment ou VBL ot 26yl doit se connecter au boput d'une
durée dp TSVLD_CON_PWD. Le CDP doi ut de IDP_SINK aprés la détedtion par
TCON_IOPSNK_DIS de la connexion.

3.5 Courant a la masse et

Commelindiqué a la Fig aversant
le fil dg masse entre la
masse de I'hote réduire
les mar$es de brui

Le courant ma |m 3 : _ PD qui
puise u > supérieure a ICFG_MAX a partir d'un CDP doit prepdre en
charge S et de compression d'impulsion lorsque la masse locale est
supériel a la masse distante. Un port hbéte qui Rutorise
I'établis e avec le CDP doit prendre en charge la signalisation LS, F§, HS et
de compressiomnd'impulsion lorsque la masse locale est de VGND_OFFSET max. inférigure a la
masse distante.

Lorsque la différence de masse est VGND_OFFSET max., le PD et le CDP doivent disposer
d'une plage de mode commun plus étendue que celle définie dans la spécification USB 2.0.

4 Exigences relatives au port de chargement et a I'appareil portatif

La présente section décrit les exigences associées aux éléments suivants:

e Port en aval de chargement (CDP, Charging Downstream Port)
¢ ACA-Dock

e Le port de chargement dédié (DCP)

e Adaptateur de chargeur auxiliaire (ACA)

e L'appareil portatif (PD)
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4.1 Exigences relatives au port de chargement

Les exigences ci-dessous s'appliquent a tous les types de port de chargement, y compris les
CDP, les ACA-Dock, les DCP et les ACA.

4.1.1 Dépassement

La tension de sortie d'un port de chargement ne doit dépasser VCHG_OVRSHT ni lors de la
variation en échelon du courant de charge, ni lors de la mise sous ou hors tension du port de
chargement.

4.1.2 Courant maximal

Le courgnt de sortie d'un port de chargement ne doit en aucun cas dépasser ICDR max|.

4.1.3 Renégociation de la détection

ibrement
etection

Un port|en aval est autorisé a jouer le réle de SDP, de CDP o
de I'un & l'autre de ces rdles. Pour forcer un PD relié a re
de chargement, un port en aval doit:
e arréfer de fournir VBUS
e laisger VBUS chuter jusqu'a une valeur inféri
o attemdre pendant une durée de TVE

e commencer a fournir VBUS
4.1.4 Opération d'arrét
loitation
orisés a
ants:

Sile co
exigée,
I'extérie
e lLad
e Lali

e Lali

. aucune
défaillarn

4.1.6

Dans un apparell dote de plusieurs ports de chargement, chaque port de chargement doit
respecter sa plage d'exploitation exigée quel que soit I'état de fonctionnement des autres.

4.2 Port en aval de chargement

Les exigences ci-dessous s'appliquent a un CDP.

4.2.1 Plage d'exploitation exigée

Un CDP doit fournir une tension de VCHG pour tous les courants inférieurs a ICDP min. La
tension sur VBUS est moyennée sur une durée de TVBUS_AVG. Pour les courants de charge
supérieurs a Icbp min., un CDP est autorisé a s'arréter. Une fois I'arrét effectif, les exigences
de la Section 4.1.4 s'appliquent.

La Figure 4-1 présente plusieurs exemples de courbes de charge associées a un CDP. Les
courbes de charge doivent couper la ligne au niveau de ICDP min. dans une plage de tension
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