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INTERNATIONAL ELECTROTECHNICAL COMMISSION

DC POWER SUPPLY FOR NOTEBOOK COMPUTERS

EQREWOQRD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization.co
all national electrotechnical committees (IEC National Committees). The object of IEGHis) to
interpational co-operation on all questions concerning standardization in the electrical and electfonic f|
this ¢nd and in addition to other activities, IEC publishes International Standards, Technical Specit
Techphical Reports, Publicly Available Specifications (PAS) and Guides (hereafter |\ referred to
Publication(s)”). Their preparation is entrusted to technical committees; any IEC Natjonal Committee ir]

ublications have the form of recommendations for international use and are accepted by IEC
ittees in that sense. While all reasonable efforts are madé to ensure that the technical conten
Publications is accurate, IEC cannot be held responsibleXor the way in which they are used or
misirjterpretation by any end user.

In order to promote international uniformity, IEC National Committees undertake to apply IEC Puj
transparently to the maximum extent possible instheir national and regional publications. Any di
betwgen any IEC Publication and the corresponding national or regional publication shall be clearly ind
the I3tter.

IEC f{tself does not provide any attestation ofi conformity. Independent certification bodies provide cq
assepsment services and, in some areasf access to IEC marks of conformity. IEC is not responsiblg
servipes carried out by independent certification bodies.

All ugers should ensure that they have-the latest edition of this publication.

No lipbility shall attach to IEC or'its directors, employees, servants or agents including individual exp
mempers of its technical committees and IEC National Committees for any personal injury, property dg
otherl damage of any naturé“whatsoever, whether direct or indirect, or for costs (including legal fg
expephses arising out of\the publication, use of, or reliance upon, this IEC Publication or any o
Publications.

Atterftion is drawn,tosthe Normative references cited in this publication. Use of the referenced public
indispensable forthe correct application of this publication.

Atterjtion is.drawn to the possibility that some of the elements of this IEC Publication may be the s
patent rights,N[EC shall not be held responsible for identifying any or all such patent rights.
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exceptional circumstances, a technical committee may propose the publication of a technical
specification when

the required support cannot be obtained for the publication of an International Standard,

despite repeated efforts, or

the subject is still under technical development or where, for any other reason, there is the

future but no immediate possibility of an agreement on an International Standard.

Technical specifications are subject to review within three years of publication to decide
whether they can be transformed into International Standards.

IEC/TS 62700, which is a technical specification, has been prepared by technical area 14:
Interfaces and methods of measurement for personal computing equipment of IEC technical
committee 100: Audio, video and multimedia systems and equipment.
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The text of this technical specification is based on the following documents:

Enquiry draft Report on voting
100/2170/DTS 100/2231/RVC

Full information on the voting for the approval of this technical specification can be found in

the rep

ort on voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

The co
the st3

mmittee has decide at the contents of this publication will remain unchang
bility date indicated on the IEC web site under "http://webstore.iec.ch" in \tHe data

d until

related|to the specific publication. At this date, the publication will be

e transformed into an International Standard,

e recpnfirmed,

e withdrawn,

e replaced by a revised edition, or

e aménded.

IMPORTANT - The 'colour inside’' logo on the cover page of this publication indjcates

that i

contains colours which are considered to be useful

for the c¢

prrect

undergtanding of its contents. Users should therefore print this document uging a

colour

printer.
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INTRODUCTION

In consideration of global discussion on reducing e-waste and improving re-usability of power
supplies, this Technical Specification addresses the common electro-mechanical
characteristics for AC adapters used with a specified array of notebook computers.

In the current market, hundreds of millions of notebook computers are shipped every year
with AC adapters which can typically be shared between generations of OEM notebook
computers. A wide range of notebook computers are designed to meet unique market
requirements and specific purposes. Each AC adapter is tuned and designed to optimally
satisfy the requirements and specifications of the target notebook computers.

Specifit combinations of OEM supplied AC adapters and notebook computers are testled and
certified as a system in compliance with existing regulations and standards. |Failing
combinations are not shipped by the OEM to the consumer. This approach prpmotes
consumer satisfaction, safety, and product reliability, while reducing the (encroachment of
poorly [designed or manufactured aftermarket substitutes which may affect the opergtion of
the nojebook computer in compliance with regulatory requirements. ‘Additionally, afbitrary
combinations of AC adapters and notebook computers have been known to present furjctional
and regulatory safety and EMC compliance issues for the notebook computer. These risks
should| be considered in any development or adoption of specifications for common AC
adapters.

The objective of a common DC power supply is to supperi global interoperability of adlapters
for a gpecific range of notebook computers. This Teehnical Specification describes [design
considgrations for the common adapters and identifies technical areas that require |further
development for interoperability with existing netebook computer technologies. The¢ open
technigal and regulatory compliance issues identified within this Technical Specification which
affect both AC adapters and the host notebook computers should be resolved befgre this
specifi¢ation can be considered as a normative within other standards or regulatory policies
and before IEC standardization of the subject matter can be completed.

This Te¢chnical Specification also identifies important considerations required to maintpin the
high standard of safety, compliance and performance expected by users of ndtebook
compulers and global regulatory agencies.

The dejvelopment of this~Technical Specification is described in Annex A. Annexes C, } and E
descrije additional (important areas which are required to be resolved in |further
standafdization wark:

The objectivesfor future IEC standardization work will be to complete the development of the
technigal specifications which incorporates considerations for consumer safety, product
reliabilftys.system performance, regulatory compliance and technical innovations.
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1 Sc

DC POWER SUPPLY FOR NOTEBOOK COMPUTERS

ope

This Technical Specification states the minimum requirements for DC power supply for
notebook computers. Specifically, it gives

— an electrical specification (performance characteristics),

— an
— ac

The no
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amend

IEC 60
require
Amend
Amend

IEC 61

D pin method,
bnnector for DC power output.

load power and power efficiency are outside the scope of this Technical)Specifi

nat safety requirements are covered by IEC 60950-1 and EME” requiremer
] by CISPR 22 and CISPR 24. CISPR 32 may be used in pldce of CISPR 22
. These requirements are neither re-stated nor challenged by this Te
cation but the designer should give due consideration to the)performance of the
when used with a compatible notebook computer.

Npplications for use in aerospace, military, medical, or smart’ grid are not addressed in this T
tion.

rmative references

ispensable for its application. For dated references, only the edition cited appli
H references, the latest edition” of the referenced document (includin
ments) applies.

D50-1:2005, Informationy>technology equipment — Safety - Part1: (
ments

ment 1:2009

ment 2:2013

D76-2-102, « Connectors for electronic equipment — Part 2-102: Circular con

cation.

ts are
for this
chnical
power

echnical

owing documents, in whole or in part, ‘are normatively referenced in this documé¢nt and

es. For
g any

beneral

hectors
power

mance

with agsessed quatity — Detail specification for plugs and jacks for external low voltagég
supply

IEC 61p04:1993, Low-voltage power supply devices, d.c. output -  Perfo
characteristics

Amendment 1:2001

CISPR 22, Information technology equipment — Radio disturbance characteristics — Limits

and methods of measurement

CISPR 24,

methods of measurement

Information technology equipment — Immunity characteristics — Limits and

CISPR 32, Electromagnetic compatibility of multimedia equipment — Emission requirements
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3 Terms, definitions and abbreviations

3.1 Terms and definitions

For the purposes of this document, the terms and definitions given in IEC 60950-1 as well as
the following apply.

3.11

notebook computer

lightweight compactly designed computer with a screen and attached keyboard that is capable
of running on battery power for extended periods of time and is relatively easy to transport
from one location to another by a single individual

3.1.2
DC poyer supply
adaptef
AC adgpter

externgl power supply which provides DC to the notebook computer

3.1.3
DC oufiput connector
connedting body to connect and disconnect the electrical interface between DC power|supply
and thg notebook computer

3.1.4
DC oufput plug
male cpnnector of DC output connectors for connécting the DC power supply

3.1.5
identifjcation signal
ID signal

signal Wwhich enables communication between a DC power supply to a notebook computer

3.1.6
identifjcation signal connector pin
ID pin
electrigal connector pin{oytransport ID signal

3.2 Abbreviations

AC Alternating Current

CPU GCentral Processing Unit

EIAJ Electronic Industries Association of Japan

EMC Electromagnetic Compatibility

EMI Electro Magnetic Interference

EUT Equipment Under Test

LPS Limited Power Supply

OEM Original Equipment Manufacturer

PSE Product Safety Electrical appliance and material
SPM Smart Power Management

VCC Voltage at the Common Collector
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4 Electrical specification (performance characteristics)

4.1 AC input rating

The range of AC input rating acceptable by the power supply shall be stated and specified as
(100 to 240) Vrms, 50/60 Hz. Operating tolerance shall be (90 to 264) Vrms at 47 Hz to 63 Hz
to accommodate specific country/regional requirements. No further tolerances shall be

applied

42 |

nrush current

The maximum inrush current, from power-on (with power on at any point on the AC sinewave)

and ing
met at
temper
and an

the maximum input voltage and across both cold start (all components at\m
ature) and hot start conditions (and after sustained operation at maximum,‘rated
bient temperature).

luding, but not limited to, three line cycles, shall be less than 220 A. The limit.shall be

nimum
power

ns and

Ximum

4.3 DC output load condition and voltage regulation

There pre still comments and concerns with respect to the DC oGiput load conditio
voltagd regulations. Informative text is given in Clause E.1.

4.4 DC output ripple and noise

The rigple and noise performance for DC output shall{be' stated and specified as ma

600 mV peak-to-peak for steady state, except when nodoad is attached.

IEC 61R04:1993, and its Amendment 1:2001;, 3.10 “Periodic and random deviaffon” is
applicable.

4.5 Output transient response and capacitor load

The transient response at the outputterminal and the capacitor load of the power supp

be stat

IEC 61

46 |

4.6.1

bd. The capacitor load shall)be specified as 2 200 uF maximum.

P04:1993, 3.16 “Transient response to load current changes” is applicable.

Power supply timing

Turn ondelay time

The time taken, after switch-on of the source, for the output voltage to enter the speci

band, 1

hall'be stated and specified as less than 3 s maximum under all load conditions

y shall

ication

4.6.2

The ho

Hold-up time

Id-up time shall be stated as more than 10 ms at 110 Vrms/50 Hz.

Note that a reference load should be considered in future work.

4.6.3

Rise time of output voltage

The rise time of output voltage shall be greater than 2 ms and less than 40 ms.

Note that a reference load should be considered in future work.
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4.7 Protection
4.71 Over-current protection

There are still comments and concerns with respect to over-current protection. Informative
text is given in Clause E.2.

4.7.2 Short-circuit protection

Short-circuit protection shall comply with IEC 60950-1.

4.8 Over shoot

During|power on or power off, the output voltage shall not exceed 21 V peak nor be*putside
the regulation requirements for more than 10 ms.

Note that the maximum value shall be verified after further definition of 4.3,

5 DQ power supply identification and communication method for noteboqk
computers

This clpuse needs further investigation and development and:is for information only. Thhe use
of the ID pin should be clearly defined (including pin configuration and communication /mode).
This Tlechnical Specification has not addressed any™definite method of communication
betwegn the AC adapter and computer, nor has the group yet discussed the scope of the data
to be cpommunicated.

Histori¢ally, AC adapters have commonly usedimechanical interference of the DC cofnector
to preyent incompatible combinations of \AC adapters and notebook computersf Non-
mechanical electrical methods (digital.communication, voltage of the adapter, or |analog
reference) are in proprietary use today ‘with some OEMs and work by identifying the AC
adaptef to the notebook computer. In{general, the identification method is developed Ry each
individltal computer manufacturernand the methods used are different. On the othef hand,
there are many PCs and power.supplies that do not use any identification protocol.

Furthen investigation is necessary in order to determine an identification method. To agree to
a data| communication (protocol, data content and format is a complex task. Measlires of
robustjess and integrity shall be used to help determine a minimum baseline of
communication andlallow for future evolution of this Technical Specification. Questjons to
answel are the following.

— Is dn IDpin"‘communication mandatory for functionality?

1
=~

— Whenshould it be acceptable for a computer to reject certain models of AC adapter

— Which communications standard shall be used?
— What should the system do in the event of a failure of the communication?

— Can a scalable system of both low cost analog and higher function digital approaches be
devised?

— Should the communication be bidirectional, or support networking of multiple devices?

— Which is the minimum information that shall be provided by the AC adapter? Which
obligations does the notebook computer have to the AC adapter?

— What mechanism will allow for OEM specific innovation? To gain acceptance, the
Technical Specification should not exclude innovative or proprietary solutions from
manufacturers.

— What roadmap can be provided for future innovation in the communication method, or
what process can be used for standardizing new data?


https://iecnorm.com/api/?name=27b71b20bd5791d29589458b0a85ea1a

TS 62700 © IEC:2014(E) -1 -

Simple analog methods (such as voltage positioning or presentation of a reference current on
a dedicated pin) may be used to identify a few simple characteristics of the AC adapter (such
as the announcement of the power output capability) to the notebook computer. Digital
communication may be used to communicate more detailed information between the computer
and AC adapter. EMI characteristics, power capabilities, or other details may be
communicated to the computer to identify and even reject the usage of an unqualified AC
adapter.

Health variables (such as reporting an over-temperature of the AC adapter) may require
bidirectional signalling initiated by the AC adapter. Configurability of the AC adapter (for
example, configuring output voltage) will require a read/write capability of the digital data.
Lastly, the communication method may be desired to support proprietary OEM functionality
beyond the scope or imagination of this Technical Specification.

Some typical methods used in notebook computers include
Class 1 ID:

The ID| is a simple analog voltage. The adapter output voltage isca’DC constant, gnd the
notebopk smart-power management (SPM) may get limited parameters such as \oltage,
power |evel, or even ripple, over-current protection, and over-power protection informgtion by
sensing the ID pin. Typical features include:

e the|lD pin outputs an analog voltage. Thus, SPM caf evaluate the voltage of the ID pin
and quality, and make decisions on the acceptability of the adapter with the specific| PC;

e SPM may make a dynamic adjustment to the notebooks power consumption by gensing
the|voltage drop on the ID pin.

Detailed information such as the manufacturécrand specification information cannot viably be
transmjtted with a Class 1 ID, so it remains-unknown to the PC.

Class 2 ID:

The ID|is digital data stored in-memory in the AC adapter. Static configuration reports quch as
paramgtric specifications, manufacturer, and safety certification information may bje read
using the ID. Typical features include the following.

e Datp is transferred digitally. Transfers may be bidirectional.

e Any detailed information about the AC adapter can be stored in a known format.

e Thg AC adapter may store and transfer dynamic information such as total working hours
and diaghostic records.

e Thg memory is read only. The AC adapter may not be reconfigured (for example, to

bl L Ao bl bole I
anotmet vuUIlaycT ) Uy UIT TTUITUUUR.

Class 3 ID:

The ID pin is a digital power communication port which may allow configuration of the AC
adapter by the notebook. The main features may be summarized as below.

e Digital power output parameters may be reconfigured according to the notebook command,
for example, the output voltage can be changed from 16 V to 20 V.

e The protection alarm (for example, temperature, overcurrent, or overvoltage) and
protection action signal may be sent mutually between the notebook and AC adapter.

e Include Class 2 ID features (static configuration reports of the AC adapter).

Communication methods may use a separate pin or may be imposed on the power lines
(through AC modulation on the DC power line).
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6 Connectors for DC power supply for notebook computer

6.1 General

The AC adapter may be provided with either a captive DC cable or with a replaceable DC

cable. A captive cable has no provision for replacement by the end user and shall terminate in
a male DC connector plug as described in Figure 1 and Table 1.

An AC adapter with a replaceable DC cable shall terminate with the female connector

specified in 6.2.3. A cable assembly is required to connect the AC adapter to the notebook
computer.

NOTE

\n alternative DC connector can be used if there is an optional means for the user to reconfi
connectqr to comply with Figure 1.

gure the

FP
= = 9%
P (,)’m
7
] |
| | | '*‘
'ul gDi % r]L E:.
— m 2y’
I\ A BL &"\f = ©
\ o7 —OV |
LUV X
\
S HERN
N = = >«—\ .3
2) () PR3 0,,/-2
HP
GP '
) R IEC  0549/14
Key
1 Cenjre electrode P
2 Sledve
3 Insujation collar
Figure 1 — Shape of the plug
Table 1 — Dimensions of the plug
Dimensions in millimetres
AP BP CP DP FP GP HP IP JP KP
min.
; 0 +01 +0,1 +02 0 ;
"U—Oj 5,0 0 5,5 0 3,3 0 0.5_0‘3 95+03 85 025+01(25+0,1|15+0,1
NOTE

In Japan, this plug is specified in the electrical appliance and material safety law of Japan to apply the

voltage range of 10,5 V to 13,5 V only. Thin notebooks and tablet PCs use a smaller size of DC connector. The DC

be taken into consideration.

connector specified in Figure 1 does not suit thin notebooks and tablet PCs. Compatibility with backwards PCs will
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6.2 Specification for DC connectors
6.2.1 General

The plug shown in Figure 1 shall terminate the end of an AC adapter with a captive cable. The
DC connector enables 2 or 3 electrical connections (ground, VCC, and possibly a dedicated
ID pin).

6.2.2 Shape and dimension of DC connectors

Recently, the notebook PC has become slimmer and thinner in accordance with market
demand. The popular type of PC is moving from notebook to tablet. These trends are to be
consid i gation

A candidate for a mechanical DC connector is suggested in Figure 1. However,\the $,5 mm
dimensgion will be too large for the current trend of thinner notebooks. A 4,5.;mim connector
would |be appropriate for many thin computers, but may not have the( cgurrent darrying
capability for a 120 W adapter. A specification should make provisions ¢o ‘allow for 4 newly
customlized DC connector/jack combination, if so desired.

6.2.3 | Voltage polarity and electrical specification of DC connectors

The outside electrode of the DC output connector shall have anegative (=) polarity and the
centre plectrode shall have a positive (+) polarity.

NOTE The electrical specification for a DC output connector ahd & measuring method are not yet determined.
Typically, a DC resistance of 30 mQ is expected from a mated\pair. But since the DC connector and jac may be
supplied| by different vendors, a method of measuring mated\DC resistance or current handling capability is not
availablg for this Technical Specification.

6.3 Cable qualities
6.3.1 General

Cable Jength and construction affect the voltage regulation and the noise emission| of the
cable. | A universal method of(_EMI mitigation is yet undetermined in this Teghnical
Specification. For example, fernrite common mode chokes are commonly required fo limit
condudted emissions. A predictable placement and specification of the ferrite is essential for
consistent operation.

Neithen length, color, .texture, diameter nor aesthetic design of the cable are addreslsed by
this Tefhnical Spécification.

6.3.2 Special considerations for an AC adapter with replaceable cable

An AC ter with repl | le shall terminate in a femal nnector on the adapter
body compatible to the plug of Figure 1. To connect the AC adapter body to the notebook, a
cable shall have at least one end with a DC connector plug described in Figure 1. The other
cable end (attaching to the computer) may terminate with a DC connector plug shown in
Figure 1, or of a proprietary type suited to the computer OEM. The user may replace the cable,
for example for storage or for maintenance.

The resistance of a replaceable cable shall be predictable. This Technical Specification has
not addressed the issues related to a replaceable cable, but a replaceable cable shall be
understood in terms of its insertion resistance and inductance. Excessive resistance will
cause power loss and DC ground shift. Excessive inductance can cause overvoltage to the
computer and result in sparking during disconnection (which can cause wear on the connector)
or component damage in the computer.
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Annex A
(informative)

Summary of discussion in project team IEC 62700

The summary below provides background information concerning the development of this
Technical Specification.

Followi

ng Korea's domestic activities to consider common adapters for notebook computers,

the Korean NC (KR) invited the international community to participate towards a standard that

would
encour
establi
techno
a) His

b) Thqg decision to develop a technical specificatien’instead of an international standarg

address consumer convenience (through interoperability) and reduce E-waste (by
hging re-use of a non-obsoleted power supply). Recognizing the importahce of
bhing such an international standard, the Korean NC invited global industry and
ogy experts to participate in developing a safe and effective IEC standard:

ory of progress
New work item proposal 100/1699/NP was circulated on 2010-02-19.
The NP was approved on 2010-09-17 (100/1753/RVN).

The project team received comments submitted by Natiohal Committees on the NP
New work item Proposal), and agreed to get reall\/data based on the lagreed
measurement methods.

Having had face-to-face meetings several times since 2010, and receiving and
discussing real measured data, the target date _for first CD (Committee Draft) was
extended two times in an attempt to clarify remaining comments.

Thgre are still comments and concerns in thie“NP which have not yet been resolved| These

incl
by
beli

ude issues with the proposed NP for international standards which have been idgntified
the project expert members, including major PC manufacturers. The projegt team
eves more time is needed to understand and address the technical issues.

Baged on the remaining issues, the project team was concerned that it would be difficult to

rea

ch consensus to develop an;international Standard within the program work time| period.

Thg project team decided. to continue the discussion on e-waste and the resoldtion of

technical challenges inorder to move forward.

c) Con

The
det

1)

sidered aspects

following isca~summary of aspects considered by the project team |IEC 62700. The
hils are shewn in Annex C and Annex D.

Technical)innovation / Advancement of technologies for PC systems

Innavative technologies are actively under development to improve power efficiency of
PC/systems. IEC work intends to support continuing innovation.

Product development cost and maintenance costs

The project team is mindful of the potential implementation and support costs to
industry. The publication of an international standard should be carefully considered as
responsible to the market requirements.

Feasibility for the reduction of the resource and e-waste

Shipment of the PC along with the AC adapter will be continued to meet regulatory and
other market requirements. The project team does not suggest a certain reduction in e-
waste by virtue of a common AC adapter.

Risk in system reliability, risk for consumers

The use of untested combinations of PC and third party AC adapters may cause
unexpected problems and unknown business liability issues. Performance, reliability
and safety for consumers are important.
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5) Exploration and resolution of technical challenges

Issues in safety and EMC are being addressed. Additionally, relevant electro-
mechanical characteristic issues have been identified and require further exploration.
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Annex B
(informative)

Ad-hoc activities

Measured data for the limited combinations between AC adapters and notebook computers
are listed below.

Korea

es.

KR), Iapsm, US and lreland nylnnrf members Innrfinipnfnd inthese ad-hoc activit

a) Kolean expert members submitted EMI measurement results tested in accordan

CIS
1)

2)

3)

The dig

PR 22 as specified below.

EUT

AC adapter: 4 units, notebook PC: 3 units

Battery charging condition in notebook PC: 10 % and 100 %

NOTE AC adapters and notebook PCs are commonly available market(products.
Measured combinations

Radiated emission: 48 combinations

Conducted emission on AC lines: 48 combinations

Conducted emission on LAN Port: 48 combinations

Result: Reduced margins were measured with the following 4 combinations.
AQ: AC adapter, L2, L5: Notebook PC

grams of these measurements are(shown in Figure B.1 and Figure B.2.

ce with
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Figure B.2 — Conducted emission
b) Japlan expert members submitted EMI measurement results tested in accordan¢e with
CI§PR,22 as specified below.
1) BUF

AC adapter: 8 units, Notebook PC: 7 units
Battery charging condition in notebook PC: 100 %.
NOTE AC adapters and notebook PCs are commonly available market products.
2) Measured combinations
Radiated emission: 19 combinations
Conducted emission on AC lines: 14 combinations
3) Result: Reduced margins were measured with one combination as follows.

The diagrams of these measurements are shown in Figure B.3.
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c) Cof
1)

2)
3)

4)
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Figure B.3 — Conducted emission
clusion

combinations according to CISPR 22:
respect to the limit specified incCISPR 22 were satisfactory.

Further investigation may be necessary to characterise this issue.

See Clause C.2 for further information regarding EMC considerations.

IEC  0554/14

There is not much difference in_\the conducted emission testing with
Regarding the radiated emission-test, the data measured from Japan and Kor

The reduced margin for.seme combinations of adapters and PCs remains a ¢

several

ba with

pncern.
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Annex C
(informative)

AC adapters used with notebook computers — Areas to be investigated

cA1

Safety

An adapter and notebook combination supplied by a single manufacturer is designed to be
compatible and to work together as comprehensive system in accordance with safety

standards. If an adapter designed to meet this Technical Specification is used with

party n
ensure
Issues
technic

c.2

The EN
EMI w4
team |f
when 4
could n

NOTE

combina
shown tg
observe
satisfact
power s|

C.3

Power
evolvin
deliver
of bidir|
techno
adapte
inform4d
Trends
types ¢
simple

that it will function safely within the meaning of the applicable product safety st
of compatibility and user safety as described in Clause D.1 were discUssed
al solution has not been found yet.

EMC

IC levels of emissions and the immunity of adapters are dependent on the host g
s measured with combinations of adapters and PCs by an.Ad hoc group of the
FC 62700 using CISPR 22, but a conclusion of how to gudrantee the EMC com
n adapter designed to meet this Technical Specification is connected to any h
ot be found. See Clause D.2.

[his Technical Specification does not yet suggest a reliable method of ensuring compliance for an
ions of AC adapters and notebook computers. DC power supplies for notebook computers are te
be compliant with IEC 61000-3-2, IEC 61000-3-3, CISPR 22 (or CISPR 32) and CISPR 24. This g

some anecdotal results of combinations of -~AC adapters and computers, but has not re
bry solution that ensures EMC compliance of the notebook computer when arbitrary combination
pplies are used.

Future trends in connectivity and power delivery

delivery for portable information devices (computers, tablets, phones) is contir
g. One trend is new ‘technology which combines data transport with high
/. An example is thec\USB power delivery specification which now supports up to
ectional power (sink/source) and up to 5 Gbit/s of data transport over USB3. Su
ogies provide single cable solutions that will enable new use cases such as en
s with dockihg-station functionalities where the adapters not only deliver powe
tion device, ' but also connectivity to the infrastructure (displays, networking
in connectivity include combinations of I/O connectors and the reduction of d
f connectors needed to be carried by end users to support different use case
single’device charging, to multiple device powering and data communication).

a third
sary to
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Annex D
(informative)

Expected issues when any adapter is connected to any host PC

D.1 Safety issues

D.11 Over-voltage protection

Components used in the power path of a PC where an AC adapter is connected have a rated

voltagg—afaire-irthe-ACadapteroscursand-causes—an-overvoltage-to-the-cempenents in

the power path of the PC, catastrophic system damage or a fire hazard may occur.

D.1.2 Over-current protection and short circuit protection

If the input circuit of the PC load is short-circuited at an unfused point~an unspecified AC
adaptel without overcurrent protection or overvoltage protection may result’in damage,|smoke
or fire.|However, if protection is provided on the AC adapter, the step-oad of the sink|during
normalloperation may falsely trigger the protection circuit in the AC adapter and causq a loss
of functionality in the system. Matching the requirements of the sink and source are egsential
for normal operation and also protection against exceptional failtre.

D.1.3 Leakage current

Notebdok computers with metal chassis have become ‘common. These metal surfaces fequire
due cafe by the manufacturer to reduce the risk of-€lectric shock. The leakage limits stated by
IEC 60pP50-1 may be above the threshold for pain,or discomfort for some users, and mitigation
AC addpter leakage is viewed as an essentiakpart of the system quality.

D.1.4 Peak current

Becaude of the power management-in a notebook computer, the difference betwegen the
averagp power and the peak power of the PC (for example, the load step when a high power
CPU transitions from idle tocbusy, or during bursty “Turbo” operation) is very large. The
practicé of supporting peak -currents which exceed the nominal rated current during |limited
periodqd is common in tested source and sink combinations. If the AC adapter dgdes not
supporf the peak input cuprent required by the PC, the AC adapter will be overloaded and may
result ip loss of function, damage to the AC adapter or notebook, smoke or fire.

D.1.5 Surge-and ringing

Combinatians*of the inductance of AC adapter's DC cable and the load capacitance in [the PC
can cause a voltage fluctuation on the cable during current transitions caused by thie sink.
Overv f i f f f due to

those voltage spikes. Also, the cable inductance and current step transitions shall be bounded
in the PC sink. Not all PC makers have addressed this issue today.

D.1.6 Surface temperature of enclosure of AC adapters

If an AC adapter is loaded to a power level above the rated current, but less than the “over
current protection”, the AC adapter may heat excessively. This heating may increase the
surface case temperature of the AC adapter and lead to discomfort or burn to the human body
if touched, or result in deformation, discoloration or even failure of the AC adapter.

D.1.7 Risk of electric shock

A PC with an integral negative-ion generator has been commercialized before, and there is a
future likelihood of the use of negative-ion (corona wind) cooling systems in notebook
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computers. The AC adapters for these systems require circuitry for discharging between the
primary and secondary sides. If an AC adapter that doesn't have the discharging resistor is
used with the PC, then operators may receive an electric shock after touching metal on the
PC chassis.

D.2 EMC issues

D.2.1 Load change

An AC adaptor shall support a wide range of load current. To save power and increase
efficiency, the AC adapter controls such features as PFC, switching frequency, or will
alterna i i ; i i e PC's
load change. These changes in mode influence the EMC of the system. Traditionally, the
acceptability of the solution shall be confirmed by an EMC test with a specific combination of
PC and AC adaptor. In shipping products today, EMC test failures are known even’whep using
otherwise functionally and parametrically compatible combinations of AC adapters and PCs.

D.2.2 Input power circuit of PC

EMC cpharacteristics of the AC adapter depend on common mode-filtering in the PC. EMC of
the AC|adapter degrades and noise of PC is radiated through the“AC adapter and AC rpains if
the cogmmon mode filter in the PC is not appropriate. WY some systems, adgditional
countefmeasures are required on the AC adapter. Common_mode filtering performange as a
system| relies on specific knowledge of both the sink and.sdurce.

D.3 |[Environment issues

D.3.1 Inrush current

The faijure instance of the AC adaptor willlincrease if the inrush current of PC is not specified
and accommodated in the AC adapter.~The inrush current by the sink that exceeds fhe AC
adaptels design may cause damage’to’the AC adapter and result in a waste of the resqgurce.

D.3.2 General specifications

AC inppt specifications (voltage, frequency, and load change, etc.), DC output specifications
(ripple [noise, recovery(method from short-circuited, etc.), and environmental specifications
(alloweld ambient tempeérature, vibration, impact, etc.) have been decided by each cgmpany
uniquely, often inwresponse to local market requirements. Failure or damage of the AC
adaptor or PC happens frequently when these specifications are not met, resulting in g waste
of the nesource:

D.3.3 High-efficiency technology

Technology for AC adapters continues to evolve, especially benefitting the efficiency and
decreasing the power consumed at low and zero loads. The objective to reduce e-waste by
perpetually reusing older technology AC adapters should be weighed against the advantage in
power savings using replacement adapters made with improved technology.

D.4 Reliability and quality issues

D.41 Life time

The life time of AC adapters is largely determined by the life time of its electrolytic capacitors.
Each PC maker decides on the life time of electrolytic capacitors considering how many years
the PC is used. If one AC adapter is used for several PCs, the life time becomes shorter.
Then the AC adapter is broken at an early time. Also, a DC cord is broken by bending or
twisting many times.
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D.4.2 Extraordinary noise

To decrease power consumption, the AC adapter controls operations such as PFC ON or OFF,
switching frequency, skip mode or continuous mode and so on in accordance with PC's load
change. Each control or transition may cause an acoustically audible noise. Even if a common
standard is agreed upon for audible noise, the customer may complain to the provider of the
PC maker about this sensitive issue.

D.5 Standards issues

D.5.1 Environments

Power [savings initiatives (such as Energy Star Programme originated by the Envirorqmental
Protecfion Agency for energy efficient office equipment or EuP COC) rely on aggrgssively
reducirlg the power consumption of the system as a whole (including both AC adapter and
notebopk). The limits for power consumption will be periodically tightened;:sometinjes per
country. Combinations of old AC adapters and latest PCs may not satisfy these upfoming
regulatjons.

D.5.2 EMC evaluation
Untest¢d combinations of AC adapters and PCs are not recognized by CISPR. According to
the requirements of CISPR 22 and CISPR 24, the evaluation shall be done by a $pecific

combination of PC and AC adapter. If any other AC adapters are used, the PC evgluation
shall b¢ repeated using each of the other AC adapters.

D.5.3 EMC class

Accordjng to the requirements of CISPR 22, a'Class B PC may not be used with a Clasis A AC
adaptef.

D.5.4 Safety evaluation

Accordjng to the requirements_©f IEC 60950-1, evaluation shall be done by a g$pecific
combination of PC and AC adapter. If any other AC adapters are used, the evaluation ghall be
repeated using each of the other AC adapters.

D.5.5 LPS requirements

Accordjng to the reguirements of IEC 60950-1, 120 W AC adapter (non-LPS) is prohibited to
use with a PC~sold with an LPS AC adapters. The reason is that HB40 and HB7% class
materigl may.be-used for an LPS system.

MaterigI~of V-1 or higher is required for the PC enclosure if the AC adapter is npn-LPS
(IEC 60950-1:2005, 4.7.2.1 and 4.7.3.2). HB40 and HB75 class material is allowed for PC
enclosure if the AC adapter is LPS (IEC 60950-1:2005, 4.7.2.2).

D.5.6 Plug

The 5,5 mm EIAJ plug suggested in 6.3 is allowed for use only between 10,5V to 13,5V by
IEC 61076-2-102 and Japan PSE law. The purpose of the limitation is to protect incumbent
devices from high voltage of more than 13,5 V.

D.5.7 Marking of electrical ratings on PC

The customer may have trouble identifying which AC adapter is compatible with their PC.
Subclause 1.7.1 of IEC 60950-1:2005, Amendment 1:2009 and Amendment 2:2013 does not
require marking of input ratings to DC operated equipment (PC). So the customer will have
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