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1. SCOPE

This document covers the general physical, electrical, functional, testing, and performance requirements for conductive
power transfer to an electric vehicle using a coupler capable of, but not limited to, transferring three-phase AC power. It
defines a conductive power transfer method including the digital communication system. It also covers the functional and
dimensional requirements for the electric vehicle inlet, supply equipment connector, and mating housings and contacts.
Moveable charging equipment such as a service truck with charging facilities are within scope. Charging while moving (or
in-route-charging) is not in scope.
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2. REFERENCES
2.1 General

This recommended practice specifies a three-phase capable AC charging system, while the SAE Standard J1772 specifies
single-phase AC charging and DC charging. To avoid duplicated or conflicting requirements, this recommended practice
refers to applicable parts of SAE J1772 whenever this is adequate.

This recommended practice also describes options which allow SAE J3068 supply equipment and electric vehicles to be
interoperable with SAE J1772 supply equipment and electric vehicles.

All requirements are given level-four section numbers, and appear in the text from Section 5 through Section 10. See 5.2.1.1
as an example of one of the first requirements. Appendix E summarizes only the requirements (with links to explanatory
text in context) to asfist verification planning.

All defined terms arg shown in Jtalic font.
2.2 Applicable Doguments

The following publications form a part of this specification to the extent specified hérein. Unless othgrwise indicated, the
latest issue of all pulplications shall apply.

2.2.1 SAE Publicqtions

Available from SAE |nternational, 400 Commonwealth Drive, Warrendale,"PA 15096-0001, Tel: 877-6P6-7323 (inside USA
and Canada) or +1 124-776-4970 (outside USA), www.sae.org.

SAE J1211 Handbook for Robustness Validation of:Automotive Electrical/Electronic Moddiles
SAE J1772 SAE Electric Vehicle and Plug-in Hybrid Electric Vehicle Conductive Charge Coupler
SAE J2847-2 Communication Between Plugsin Vehicles and Off-Board DC Chargers

SAE J2931-1 Digital Communications for Plug-in Electric Vehicles

SAE J2931-4 Broadband PLC €ammunication for Plug-in Electric Vehicles

2.2.2 ANSI Accredited Publications

Copies of these dociiments are-available online at http://webstore.ansi.org/.

ANSI C84.1 Electric Power Systems and Equipment - Voltage Ratings (60 Hz)

2.2.3 CSA Publications

Available from CSA International, 178 Rexdale Boulevard, Toronto, Ontario, Canada M9W 1R3, Tel: 416-747-4000,
www.csa-international.org.

CSA C22.1 Canadian Electrical Code Part 1, Section 86
CSA C22.2 NO. 280 Electric Vehicle Supply Equipment

CSA C22.2 NO. 281.1 Standard for Safety for Personnel Protection Systems for Electric Vehicle (EV) Supply Circuits:
General Requirements

CSA C22.2 NO. 281.2 Standard for Safety for Personnel Protection Systems for Electric Vehicle (EV) Supply Circuits:
Particular Requirements for Protection Devices for Use in Charging Systems

CSA C22.2 NO. 282 Plugs, Receptacles, and Couplers for Electric Vehicles
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2.2.4 Code of Federal Regulations (CFR) Publications

Available from the United States Government Printing Office, 732 North Capitol Street, NW, Washington, DC 20401,
Tel: 202-512-1800, www.gpo.gov.

CFR 40

CFR 47

225

Available from

IEC Central

Code of Federal Regulations - Title 40, Part 600, Subchapter Q

Code of Federal Regulations - Title 47, Parts 15A, 15B, and 18C

IEC Publications

Office, 3, rue de Varembe, P.O. Box 131,

Tel: +41 22 919 02 11, www.iec.ch.

CH-1211 Geneva 20, Switzerland,

CISPR 12

IEC 60664-1

IEC 61851-1

IEC 62196-1

IEC 62196-2

IEC 62196-3

IEC 61000-4-3

IEC 61000-4-6

2.2.6 |EEE Public

Available from |EEH
www.ieee.org.

htions

E Operations Center, 445 and 501 Hoes Lane, Piscataway, NJ 08854-4141,

Vehicles, Boats and Internal Combustion Engines - Radio Disturbance Chara
Methods of Measurement for the Protection of Off-Board Receivers

Insulation Coordination for Equipment within Low-Voltage Supply Systems
Requirements and Tests

Electric Vehicle Conductive Charging System - Part 1: General Requirements

Plugs, Socket-Outlets, Vehicle Connectors and Vehicle Inlets - Conductive
Vehicles - Part 1: General Requirements

Plugs, Socket-Outlets, Vehicle Connectorscand Vehicle Inlets - Conductive

Cteristics - Limits and

- Part 1: Principles,

Charging of Electric

Charging of Electric

Vehicles - Part 2: Dimensional Compatibility and Interchangeability Requirements for AC Pin and

Contact-Tube Accessories

Plugs, Socket-Outlets, Vehicle Cennectors and Vehicle Inlets - Conductive

Charging of Electric

Vehicles - Part 3: Dimensional Compatibility and Interchangeability Requifements for DC and

AC/DC Pin and Contact-Tubé&Yehicle Couplers

Electromagnetic Compatibility (EMC) - Part 4-3: Testing and Measurement Te
Radio-Frequency, Electromagnetic Field Immunity Test

Electromagnetic Compatibility (EMC) - Part 4-6: Testing and Measurement Te
to Conducted.Disturbances, Induced by Radiofrequency Fields

chniques - Radiated,

chniques - Immunity

Tel: 732-981-0060,

IEEE 100 CD

227

Standards Dictionary: Glossary of Terms and Definitions

ISO Publications

Available from International Organization for Standardization, ISO Central Secretariat, 1, ch. de la Voie-Creuse, CP 56,
CH-1211 Geneva 20, Switzerland, Tel: +41 22 749 01 11, www.is0.0rg.

ISO 11451-2

ISO 17987-1

ISO 17987-2

Road Vehicles - Vehicle Test Methods for Electrical Disturbances from Narrowband Radiated

Electromagnetic Energy - Part 2: Off-Vehicle Radiation Sources

Road Vehicles - Local Interconnect Network (LIN) - Part 1: General Information and Use Case

Definition

Road Vehicles - Local Interconnect Network (LIN) - Part 2: Transport Protocol and Network Layer

Services


http://www.gpo.gov/
http://www.iec.ch/
http://www.ieee.org/
http://www.iso.org/
https://saenorm.com/api/?name=b15f1c52d54de530994c3926e63d9f83
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ISO 17987-3

ISO 17987-4

ISO/TR 17987-5

ISO 17987-6

ISO 17987-7

Road Vehicles - Local Interconnect Network (LIN) - Part 3: Protocol Specification

Road Vehicles - Local Interconnect Network (LIN) - Part 4: Electrical Physical Layer (EPL)

Specification 12V/24V

Road Vehicles - Local Interconnect Network (LIN) - Part 5: Application Programmers Interface (API)

Road Vehicles - Local Interconnect Network (LIN) - Part 6: Protocol
Specification

Conformance Test

Road Vehicles - Local Interconnect Network (LIN) - Part 7: Electrical Physical Layer (EPL)

Conformance Test Specification

NOTE: LIN Specifid
transcribed {

2.2.8 Normas Me

Available from Sister]
Inn., Delegacién Alv

NOM-001-SEDE

NMX-J-668/1-ANCE

NMX-J-668/2-ANCE

NMX-J-677-ANCE
NMX-J-678-ANCE
2.2.9 National Fire
Available from NFPA
National Electrical C

2.2.10 UL Publicati

Available from UL, 3

ation 2.2.A (2010) trom the LIN consortium (http://www.lin-subbus.org/) has he
o ISO 17987 Parts 1-7.

icanas

ha Integral de Normas y Evaluacién de la Conformidad (SINEC), Insurgentes Sur 1
bro Obregoén, México, D.F. C.P. 01020, Tel: (01)-(55)-2000-3000, www.sinec.gob

bn discontinued and

735, Col. Guadalupe
mX.

Instalaciones Electricas (Utilizacion) Articulo 625

Vehiculos eléctricos (VE) - Sistemas de protecciéon\personal para circuitos de
1: Requisitos generales

Vehiculos eléctricos (VE) - Sistemas de proeteccion personal para circuitos de
2: Requisitos particulares para dispositivos de proteccion para utilizarse en si

Vehiculos eléctricos - Equipos de<alimentacion
Vehiculos eléctricos - Clavijas, receptaculos y acopladores
Protection Agency Publications
, 1 Batterymarch Park, Quincy, MA 02169-7471, Tel: 617-770-3000, www.nfpa.o
pde, NFPA 70 Afticle 625
bNs

33 Pfingsten Road, Northbrook, IL 60062-2096, Tel: 847-272-8800, www.ul.com.

alimentacion - Parte

alimentacion - Parte
stemas de carga

[d.

UL 2231-1

Personnel Protection Systems for Flectric Vehicle Supply Circuits: General R

pquirements

UL 2231-2

UL 2251

UL 2594

Personnel Protection Systems for Electric Vehicle Supply Circuits: Particular Requirements for

Protection Devices for Use in Charging Systems
Plugs, Receptacles, and Couplers for Electric Vehicles

Electric Vehicle Supply Equipment


http://www.lin-subbus.org/
http://www.nfpa.org/
http://www.ul.com/
https://saenorm.com/api/?name=b15f1c52d54de530994c3926e63d9f83
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2.3 Related Publications

The following publications are provided for information purposes only and are not a required part of this SAE Recommended
Practice.

2.3.1 SAE Publications

Available from SAE International, 400 Commonwealth Drive, Warrendale, PA 15096-0001, Tel: 877-606-7323 (inside USA
and Canada) or +1 724-776-4970 (outside USA), www.sae.org.

SAE J551-5 Performance Levels and Methods of Measurement of Magnetic and Electric Field Strength from
Electric Vehicles, 150 kHz to 30 MHz

SAE J1113-21 Electromagnetic Compatibility Measurement Procedure for Vehicle Components - Part 21:
Immunity to Electromagnetic Fields, 30 MHz to 18 GHz, Absorber-Lined Chamber

SAE J1742 Connections for High Voltage On-Board Vehicle Electrical Wiring.Harness | Test Methods and
General Performance Requirements

SAE J1812 Function Performance Status Classification for EMC Immunity, Testing

SAE J2894-1 Power Quality Requirements for Plug-in Electric Vehicle"Chargers

SAE J3072 Interconnection Requirements for Onboard, Grid-Support Inverter Systems

2.3.2 UL Publicdtions

Available from UL, 333 Pfingsten Road, Northbrook, IL 60062-2096, Tel: 847-272-8800, www.ul.com.

UL 50 Standard for Enclosures for Electrieal Equipment

UL 62 Flexible Cord and Fixture Wire

UL 94 Tests for Flammability/of\Plastic Materials for Parts in Devices and Applianceg

UL 231 Power Outlets

UL 746A Standard for Rolymeric Materials - Short Term Property Evaluations

UL 840 Insulatioh Coordination Including Clearance and Creepage Distances for Elegtrical Equipment
UL 943 Ground-Fault Circuit-Interrupters

UL 1439 Determination of Sharpness of Edges on Equipment

2.3.3 Swedish Standard Institute Publications
Available from the Swedish Standard Institute, SE-118 80 Stockholm, Sweden, Tel: +46-8-555-523-00, www.sis.se.

SEK TS 4810515 Electric Vehicle Conductive Charging System - Control Pilot Function that Provides CAN
Communication Using the Control Pilot Circuit


http://www.sae.org/
http://www.sae.org/technical/standards/J1812_200705
http://www.ul.com/
http://www.sis.se/
https://saenorm.com/api/?name=b15f1c52d54de530994c3926e63d9f83
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3. DEFINITIONS

3.1 API

Application Programming Interface.

3.2 APPLICATION PROGRAM

The implementation of the control sequence on an EV or SE.
3.3 CASEA

The EV connects to the SE via a cable permanently attached to the EV. (Not supported in SAE J3068.)

Supply
Equipment Plug Cable
Sogket-
Odtlet } o

Figure 1 - Case A: Charging cord attached at vehicle
3.4 CASEB

The EV connects to the SE via a cable that is detachable by the driver at both ends. (Not currently suppprted in SAE J3068.)

EV

Connector

Supply
Equipment
Sodket-
Outlet
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35 CASEC
EV connects to the SE via a cordset permanently attached to the SE. This is the primary case supported in this edition of
SAE J3068.
EV
Connector.
Inlet
Soo £ © 00 00
Equ[pment
Figure 3 - Case C: Charging cord attached at SE
3.6 CCID

Charging circuit inte
circuit if differential g
are specified, and &
interrupters.

3.7 CHARGER

An electrical device
rechargeable energ
systems. (As defineq
3.8 CHASSIS GR

The conductor used
(As defined in SAE J

3.9 CONDUCTOR
A body, usually in th
3.10 CONNECTION

A connection sessio

ruption device, as defined in the Tri-National EVSE Safety Stanidards. A CCID in
urrent exceeds a threshold, usually 20 mA for permanently.wired installations. A
utomatic reclosure is allowed under certain conditions;{Contrast to UL 943 fo

storage device (i.e., battery) and mayi‘also provide energy for operating oth
in SAE J1772.)

DUND

o connect the non-current(carrying metal parts of the EV high voltage system to th
1772.) Also see 3.24.

b form of a wire; cable, or bus bar, suitable for carrying an electric current. Refer
N SESSION

n starts when the connector is inserted into the inlet and ends when the connector

errupts the charging
C and DC thresholds
ground fault circuit

that converts alternating current energy to.regulated direct current for replenisling the energy of a

er vehicle electrical

e equipment ground.

p IEEE 100 CD.

is removed from the

inlet. A normal conn

hetion cacainn v aoantain Ana Ay paara nAriade Af Al orain
CCrOT-SCSSToOTTay SO OO mMorcpC oGSO Criargmmt

3.11 CONNECTOR

A hand-held conductive device at the end of a flexible cable from the SE, which is inserted into the EV inlet to charge the

battery.

3.12 CONTACTOR

A switching device capable of repeatedly interrupting normal load currents, but not necessarily rated to interrupt short circuit
current as a circuit breaker would. A contactor is similar in concept to a relay, but generally has higher power capacity.
(Relays “click,” contactors “clunk.”) “Contactor’ may also refer to a high-power (and silent) solid state relay.
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3.13 CONTROL PILOT (CP)

An electrical signal that is sourced by the SE, controlled by the EV and the SE, and used for the following functions:

a. Verifies that the
b.
C.

d.

EV and SE are present and connected

Controls energization/de-energization of the charging power supply
Transmits operating parameters and constraints between SE and EV

Monitors the presence of the equipment ground

3.14 CONTROL SEQUENCE

A sequence of autor
the EV. A new contr

3.15 CORDSET
The connector and t
3.16 COUPLER

A physical and elect
flexible cable of the

3.17 CP LEVEL

Control pilot level re

nated tasks performed by the EV and the SE during a connection session for the
b/ sequence occurs after a restart. See Section 10.

ne flexible cable attaching it to the EVSE.

fical mating system connecting the SE to the EV. Theycoupler includes the conne
SE, and the inlet on the EV.

fers to the nominal high-level voltage of.the control pilot waveform (during LIN-C

function of the EV bging plugged in or unplugged and of the“EV closing or opening the switch S2; seg

is denoted as 12, 9,

“CP level’ is similar
approximately 0 V fo

3.18 DATA LINK

In general, a digital
described in this rec

3.19 DELTA CONN

A three-wire type of

b, etc.; see Table 11.

to “State” in SAE J1772, butnot identical. The negative amplitude differs (-12
r LIN-CP). The analog controlfunction of S2 is supplemented by digital signals; s

communication bus such as LIN, CAN, Ethernet, PLC, fiber optic, WiFi, etc. T|
bmmended practice is LIN.

ECTED'LOAD (also A LOAD)

three=phase connection, the three corners of the delta or triangle, as diagramm

being connected to {i

purpose of charging

Ctor at the end of the

P). This voltage is a
Figure 11. CP level

V for PWM-CP and
be Figure 10.

he specific data link

atically represented,

he-three wires of the circuit. Contrast to wye connected load. See 3 60

3.20 ELECTRIC VEHICLE (EV)

A vehicle designed to receive energy from an SE. This term is used to cover electric vehicles and plug-in hybrid electric
vehicles. This includes on-road electric vehicles, off-road electric vehicles, airport ground support equipment, etc.

3.21 ELECTRIC VEHICLE SUPPLY EQUIPMENT (EVSE)

A device responsible for safely providing power to the EV through the use of certain control functions which are defined in
this recommended practice and is listed according to the Tri-National EVSE Standard. It may be permanently wired or
connected via a cord to the premises wiring. It may have a permanently attached cordset to supply the EV, or an outlet (see
3.49) for a removable cordset (see 3.4) to supply the EV. Contrast this with SE which does not encompass the cordset (see

3.53).
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3.22 EQUIPMENT GROUND

A conductor used to connect the non-current carrying metal parts of the SE to the system grounding conductor, the
grounding electrode conductor, or both, at the supply equipment. (As defined in SAE J1772.) Also see 3.24.

3.23 FRAME

A LIN communication entity consisting of a header and response. All frames in this document have 8 byte payloads.

3.24 GROUND CONDUCTOR (GROUNDING CONDUCTOR or GROUND)

A conductor which does not carry current under normal operating conditions, but is capable of carrying sufficient fault current

to trip a circuit protection device such as a fuse or circuit breaker. Also known as Protective Earth outside of North America.
See also 3.8 for EV §round nomenclature and 3.22 for SE ground nomenclature.

3.25 HEADER

The first part of a LIN frame that contains a frame identifier to request a specific response. Itis alwayg sent by the master
LIN node.

3.26 INLET
The device on the E) into which the connector mates. This is part of the coupler.
3.27 kbps
Thousand bits per s¢cond.
3.28 LIN
Local Interconnect Network; refer to ISO 17987.
3.29 LIN-CP
The control method psing LIN signals and CP levels, as described in this document.
3.30 LIN DEFINITION FILE (LDF)

A file that describes the nodes, framies, and signals of a LIN cluster and is used for automated node generation.
3.31 LINE CONDULTOR (LINE)

A conductor that is not-cennected to the neutral point of a system that is intended to carry current undér normal conditions.

3.32 LOCAL ELECTRICAL CODES

Refers to the regulations governing electrical installations in their corresponding jurisdictions: NFPA 70, CSA C22.1, or
NOM-001-SEDE, and/or any applicable local regulations.

3.33 LOCK (UNLOCK)

The act of engaging or disengaging the locking mechanism. (e.g., “lock the inlef’” means “engage the inlet’s locking
mechanism).

3.34 LOCKING MECHANISM
A component associated with the inlet that, when engaged, prevents removal of the connector. The locking mechanism

may be engaged for reasons related to safety, operational reliability, and/or tamper prevention. See 5.4.3 and Sections 9
and 10.
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3.35 MCU

Micro Controller Unit.

3.36 NEUTRAL CONDUCTOR (NEUTRAL)

The conductor connected to the neutral point of a system that is intended to carry current under normal conditions. Refer to
NFPA 70 (National Electrical Code), Article 100.

3.37 NOT AVAILABLE

A special value for a signal that means that a value for this signal is Not Available or invalid, and should not be used in
calculations or decisions. See valid value in 3.59.

3.38 ON-BOARD G
A charger located or]
3.39 PLUG

A hand-held conduc]
which is not covered
only a connector on

3.40 PROTOCOL

The particular comn
defines Protocol Ver

3.41 PROXIMITY O

A method whereby t
the connector or cab

3.42 PUBLISHER
A LIN node which hg

343 PWM

HARGER

the electric vehicle.

ive device at one end of a removable cordset which mates into-‘the SE outlet; s¢
in this edition of SAE J3068. Not present on permanentlycattached SE cords (F
the end of the cable that plugs into the EV.

ERSION

unications format in use. This document defines Protocol Version 2 and IEC 61
sion 1. Future editions and/or companion documents may define additional Proto

ETECTION (PROXIMITY or PROX)

he EV can ascertain whether a connector is plugged into the inlet, without requirin
le. Proximity detection may also-provide additional functionality. See proximity de

s been assigned to\provide the response for a specific frame. Each frame can hay|

Pulse-width modulatjon.

3.44 PWM-CP

e case B (Figure 2),
gure 3), which have

B51-1:2017 Annex D
rol Versions.

g active elements in
fection (Section 7).

e only one publisher.

The control method using PWM signals and CP levels, as described in SAE J1772.

3.45 RESPONSE

The last part of a LIN frame that contains the frame data requested in the header. It is sent by the LIN node which is the
publisher for the requested response.

3.46 RESTART

An event within a connection session where LIN-CP communication begins again in a new control sequence. See

Section 10.

3.47 S2

A means for the EV to change the control pilot level between levels 9 and 6.
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3.48 SCHEDULE

The schedule describes the frames and the timing of the frames transmitted on the data link. See 8.2 and ISO 17987-3.

3.49 SE OUTLET

The device on the SE into which the plug of a removable cordset is inserted. The SE outlet only exists in case B (Figure 2)
applications, which are not covered in this edition of SAE J3068. The SE may instead have a permanently attached cordset;
see case C (Figure 3).

3.50 SIGNAL

A datum communicated over the LIN data link. One or more signals are packaged in an 8 byte frame. In this recommended

practice, most signa
and Complete can a
range of data (for ex

3.51 START VALU

A value stored intern
before an actual sigH
or to set values that
has yet been receivg

3.562 SUBSCRIBER

A LIN node which h
several subscribers.

3.53 SUPPLY EQUIPMENT (SE)

Supply equipment (g
not encompass the g
signals. Contrast this

3.54 TASK

There are three prim
task has a correspor

3.55 TRI-NATIONAL CORDSET STANDARD

Refers to the standa

s contain a minimum of two bits so that even a "binary” signal with normal values
so indicate the values of Error and Not Available for exceptions. Parametric _signa
ample, with 8 bits) with the maximum value encoding Not Available. See 3:59:

al is received from the other LIN node. Start values are sometimes defined to set
can be distinguished from valid received values (making it clear from the variablg
d from the other side of the network).

Iso “Se...” in signal names and frame names). In this recommended practice, sy,
ordset, which has distinct voltage and current ratings that are not necessarily refle
with EVSE (see 3.21) which-does encompass the cordset ratings in addition to th

ary tasks in SAE\J3068: Protocol Version selection (9.5), Initialization (9.6), and (
ding LIN schedule assigned to accomplish it.

rds documents covering the plugs, receptacles, and inlets in their corresponding jy

CSA C22.2 No. 282

such as Incomplete
Is typically encode a

ally in a LIN node (usually referring to a signal from the other node)-at the start of & connection session

safe start conditions
value when nothing

as been assigned to receive the response fop,a specific frame. Each frame cap have zero, one, or

bply equipment does
cted in the SE rating
b control box ratings.

Dperation (9.7). Each

risdictions: UL 2251,

or-NMX-J-678-ANCE.

3.56 TRI-NATIONAL EVSE STANDARD

Refers to the EVSE product standard in their corresponding jurisdictions: UL 2594, CSA C22.2 No. 280, or

NMX-J-677-ANCE.

3.57 TRI-NATIONAL EVSE SAFETY STANDARDS

Refers to the EVSE safety standards in their corresponding jurisdictions: UL 2231-1 and UL 2231-2, CSA C22.2 No. 281.1

and CSA C22.2 No.
3.58 UART

Universal asynchron

281.2, or NMX-J-668/1-ANCE and NMX-J-668/2-ANCE.

ous receiver/transmitter.
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3.59 VALID VALUE

A signal value that is not set to Not Available (binary value of all ones) and not set to Error. In other words, a useable value
that does not need to be ignored.

3.60 WYE CONNECTED LOAD (also Y LOAD)

Electrical loads (typically three loads) connected between neutral and a line (hot wire) of a three-phase AC supply. Contrast
to delta connected load (also A load, see 3.19).
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4., DOCUMENT AND SYSTEM OVERVIEW
4.1 Document Overview

This document specifies requirements and solutions capable of, but not limited to, three-phase AC charging (constant
voltage) using a conductive electrical coupler with seven contacts. It also specifies a baseband digital communication
method (L/N-CP) over the control pilot circuit to allow use of different grid voltage levels, currents, and grid topologies. An
electrical compatibility check is done before energizing the power supply.

Section 5 gives requirements for the conductive electrical coupler and general charging requirements.
Section 6 defines the control pilot circuit, which is similar to the circuit defined in SAE J1772. The primary difference is that

the PWM signaling is replaced with, or supplemented by, baseband digital communication signals (LIN bus, Local
Interconnect NetworK). The control pilof communicates system stafus, available voltage and currenfs, Jetc.

Section 7 defines th¢ proximity circuit.
Section 8 defines th¢ LIN communication protocol.
Sections 9 and 10 define the application program.

Appendix A shows pxamples of startup and shutdown sequences and givescan overview of hardware status and LIN
communication signal values.

Appendix B shows & summary of LIN signals, frames, and schedules.

Appendix C links to @ reference implementation including an example of a LIN definition file (LDF file),
Appendix D provideg assistance in managing asymmetric SEcurrent limits for an EV that loads from /jne-to-line.
Appendix E summarjzes requirements and provides links (all of which have four-level section numbers).

The requirements and solutions are designed to facilitate interoperability with existing standards and ¢quipment. This may
be done, for exampl¢, by allowing the SE or the"EV to fall back to PWM signaling (per SAE J1772) when conditions permit.

4.2 System Overvjew

Signaling and power flow is shown ‘in’ Figure 4 (informative). The center green box encloses the| systems which this
recommended practice focuses on;
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g I Il I I IS S S S S S - .y

/ N\
Scope of SAE J3068
. | \
Grid Energy | Avaitable |
Management . Current Supply Equipment : Electric Vehicle l Charge
System I Required communications I | communications I Controller
(Optional) I Energy :
I Control I Control I quta
On/Off Pilot 1 Pilot I Link
I Control 1
AC 1 A ac [ on-Board
Suppl —3> Connector | Charging Inlet fmtm——y| “YN-BOAr
gl;]i@dy __J_>Po o Contactor Powert Eharger
| I
\ | ] DC |, Power
I Traction
: Battery
|
@ Supply Equipment : Electric Vehicle 9

Figure 4 - General conductive charging system.topology for typical case C

4.3  Functional Copcept of Digital Control

The digital control pilot circuit enables the EV and SE to function as a system. There is ancillary contrdl of the SE contactor
via the EV’s control| of the positive voltage of the controfpilot waveform (CP level), similar to analog PWM controls in
SAE J1772. Only if the digital signals agree with the analog CP level will the contactor remain closedl. The digital system
functions may be vispalized as in Figure 5, where connection between the EV and SE occurs at the leff, and the connection
session ends at the fight.

Allowed transitions between charging sequence functions

Startup Functions
P CP Level 9
Identifidation /| L ANX

EV AuthpriEation u )Q~ Power Exception Sessjion User

arrives (optionpl but | G Establish Negotiate| |Negotiate Transfer checker Termipated unplugs
—* outside scope > o ™ : > : > ] —

at p Digital Protocol Grid Function

charging |of SAE J3068)~"T | |communication| | Version Voltage
station N CPlevel6 CPlevel9 | CPlcvel9| CPLevel 12
CP Level 12
A A

Limited Retry Function CP Level 9

v

A4

A normal charging session follows the horizontal path from left to right.
Options (in scope) are above the normal path, exception handling is below

Figure 5 - Connection session managed by the digital control pilot
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The connection session initiates when a connection is made between an electric vehicle (EV) and the supply equipment
(SE). The SE and EV attempt to negotiate a common communications Protocol Version. If LIN-CP communications cannot
be established, the SE may fall back to PWM control according to SAE J1772 if supplied voltages are within allowable limits.
See 6.2.3

After Protocol Version negotiation completes successfully, the EV signals its highest nominal input voltage. If the SE can
supply power at a voltage equal to or less than the EV's highest nhominal voltage, then the available current (per phase,
including neutral) and nominal operating voltages are signaled by the SE and charging of the EV battery may commence.
Some SE may be able to supply more than one voltage. For example, a medium duty truck might only be able to accept up
to 240 VAC and the SE will supply it with 208 VAC, while a heavy duty truck may be able to accept 480 VAC which the
same SE can supply by closing a different contactor. The same signaling protocol could control an arbitrary AC voltage
source, capable of supplying a range of voltages. See Initialization (9.6)

Once voltage ratings dy to start charging.
The EV signals that jt is able to charge by signaling via the data I/nk and by closing S2 (which sets, the Positive Amplitude
of the control pilot to|6 V nominal). The SE closes the contactor only when all three conditions are mef.

An energy managenjent system is optional, and may be used to optimize facility electric demand or delay charging for more
favorable cost, etc. [The current limits of each of the three supply phases may be adjusted at any time by an energy
management system, which may also be influenced by signals from the electric utility with the intgntion of maintaining
stability of the electfic grid or providing advantageous pricing by time-of-use. The ‘heutral current limit is typically static,
limited by the connegtion cable and primarily influences single-phase/split-phase-operation.

Billing systems are gptional but not shown. A billing system would typically.communicate with the SE pnd authenticate the
customer account before charging is allowed to begin.

An optional system {or a cordset node on the data link is referred to0'in 6.2.4. This node can be used|to communicate the
ratings of the cordsét; this could be required, for example, in case B applications where the cordset{is rated higher than
415Y/240 VAC. For case C, the ratings are alternatively signaled by the SE on behalf of the cordset when a cordset node
is not present. See §.3.2.2.

Temperature monitofing in couplers is recommendedsfor derating and required in some situations, se¢ 5.5.1.11.
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4.4  Electrical System Topology

|
EVSE Connector

EV Inlet
TN
1
ACL1 @
ACL2
To <—— Contactor @ On-Board Tf)
premises Charger —— vehicle
iri batt
wiring ACL3 @ attery
Neutral /i\
N
Equipment /5\ CHassis Ground
Ground \r/
R6 R5
Proximity (optional) I R4’ R IX oximity
Control | [T U Control
Electronics and F\M/% +12V : Elgctronics and
LIN R1 ) LIN
communication Control Pilot g R2 communication
R3

Figure 6 - Electrical system block diagram for three-phase supply

\sz

(SK that supports LIN-CP only with EV-that supports LIN-CP and PWM-CP shown)

NOTE: Figure 6 is primarily informative and is notintended to dictate system design. However, R5 is
the EV inlet for diagnostic purposes; see\l.1.2.2. For more control pilot detail, see Figure 11.

equired to be part of
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5. GENERAL REQUIREMENTS

5.1 Coupler Classification

SAE J3068 defines conductive electrical couplers capable of, but not limited to, three-phase AC charging. The couplers can
be configured to use five, seven, or nine contacts. See Tables 1 and 6.

5.1.1  Coupler Types

Mechanically, SAE J3068 couplers comply with the requirements in 5.5.

SAE J3068 couplers are classified as listed in Table 1.

5.1.1.1 A SAE J3068 EVSE shall use a connector type defined in Table 1.

5.1.1.2 A SAE J3068 EV shall use an inlet type defined in Table 1.

Table 1 - Coupler classification

Coupler type

Contact positions used;;see Table 6

SAE J3068 ACs

L1, L2, L3, N, ground, CP, proximity

SAE J3068 DCs N AC

Ground, CP, proximity, DC+, DC-

SAE J3068 DCs/AQs

L1, L2, L3, N, ground, CP, proximity, DC+, DC-

NOTE 1: The subscripts 6 and 8 denote the diameters in mm of the power pinsiused. See Table 6.
NOTE 2: Type SAE J3068 DCs/ACsis typically used for the EV inlet. An SE\nermally supports either DC or AC, but not bpth.
NOTE 3: Using 6nfm pins for DC is not supported in this edition of SAE\J3068.

5.2 EVSE and EV|Classification

SAE J3068 EVSE and EV are classified as listedn-Tables 2 and 3. The tables also list the maximum allowed power for

each SE and EV typg.

5.2.1 EVSE and BV Classification Tables

5.2.1.1  An SAE J8068 EVSE shall'comply with applicable requirements listed in Table 2.

5.2.1.2 An SAE J3068 EV shall'comply with applicable requirements listed in Table 3.

Table 2 - EVSE classification

Line —EVSE-type R capability Applicable-rdquirements
1 SAE J3068 ACs LIN <600 VAC, nominal, line-to-line All requirements in SAE J3068
With standard contacts:
<63 A three-phase, <70 A single-phase
With advanced contacts:
<160 A
2 SAE J3068 ACs PWM <250 VAC nominal line-to-neutral 5.1.1.1, 5.3.2.1, 5.3.2.3, and all applicable
Not recommended for new designs <63 A three-phase, <70 A single-phase requirements in Section 7 and SAE J1772
3 SAE J3068 ACs LIN/PWM As in line 1 when LIN is used As in line 1 when LIN is used.
As in line 2 when PWM is used As in line 2 when PWM is used
4 SAE J3068 DCs PWM/PLC Refer to SAE J1772 5.1.1.1,5.3.2.1, 5.3.2.3 and all applicable
requirements in Section 7 and SAE J1772
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Table 3 - EV classification

Line EV type Power capability Applicable requirements
1 SAE J3068 ACs LIN <600 VAC nominal line-to-line All requirements in SAE J3068
With standard contacts:
<63 A three-phase, <70 A single-phase
With advanced contacts:
<160 A
2 SAE J3068 ACs PWM <250 VAC nominal line-to-neutral 5.1.1.2,9.7.2.1, and all applicable
Not recommended for new designs <63 A three-phase, <70 A single-phase requirements in Section 7 and SAE J1772
3 SAE J3068 ACs LIN/PWM As in line 1 when LIN is used As in line 1 when LIN is used
As in line 2 when PWM is used As in line 2 when PWM is used
4 SAE J3068 PCsNoACPWM/PLT REferto SAE JT772 5. 112, 9.7-2.1, and a|l applicable
requirements in Séctign 7 and SAE J1772
5 SAE J3068 PCg/ACs PWM/PLC As in line 2 when AC is used As in line 2 when, AC it used
As in line 4 when DC is used As in line 4wheh DC i used
6 SAE J3068 DCs/ACs LIN/PWM/PLC As in line 1 when AC, LIN is used As in line ¥when AC, LIN is used
As in line 2 when AC, PWM is used As in-line,2 when AC, PWM is used
As in line 4 when DC is used As.inline 4 when DC ip used

5.2.2 Supplied AQ

The LIN-CP commu
supplied by the EVS

5.2.2.1 The SE spall communicate its nominal system voltage-rounded as specified in ANSI C§
8.3.26).

5.2.2.2 The EV shall communicate its nominal voltage rafige by transmitting its minimum and maxin
rounded as specified in ANSI C84.1. The EV may transmit a wider range but whatever limit
not be damaged by voltages 15% outside this’range (see 8.3.6, 8.3.7, 8.3.9, and 8.3.10).

It is recommended, if
to ANSI C84.1 utilizg

NOTE: The commo
represented
world” for ot

EXAMPLE: A vehic
transmit

Voltage Compatibility

F (see 9.6.2.3 and 9.6.3.1).

the vehicle transmits its limits:according to ANSI C84.1 nominal system voltage, th
tion voltage range B or wider.

h Canadian four-wife)three-phase 600 VAC configuration is omitted from ANSI (
as 600.0Y/347.0( Refer to IEC 60664-1 Annex B tables under “Nominal voltages
ner nominal veltages outside of North America.

e intended/to operate with North American EVSE supplying either 208Y/120
limits’0f.208.0/120.0 to 480.0/277.0 using LIN-CP.

EXAMPLE: A vehicl

nications specified in this document allow for an elegtrical compatibility check tefore the voltage is

4.1 (see 8.3.25 and

hum nominal voltage
S it transmits, it shall

At it operate normally

[84.1 and should be
presently used in the

or 480Y/277 should

b ‘intended to operate with 208Y/120 (U.S.), 240/120 (U.S.), or 400Y/230 (E.U.) 9

hould transmit limits

of 208.0/120.0 to 400.0/240.0 using LIN-CP.

EXAMPLE: A vehicle intended to operate with 200/100 (Japan), 400Y/230 (E.U.), 415Y/240 (Middle East) should transmit

limits of

200.0/100.0 to 415.0/240.0 using LIN-CP.

5.2.3 Supplied AC Power, informative

Table 4 shows examples of maximum supplied power using three-phase AC charging at different voltage and current levels.
LIN-CP communication can negotiate any voltage and current levels between zero and the maximum levels shown.
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Table 4 - Examples of three-phase AC power (informative)

VAC, Three-phase IEC Standard Contacts SAE J3068 Advanced Contacts
63A Coupler
100A AC¢ Coupler 120A AC¢; Coupler 160A AC; Coupler
120/208 22.7 kW 36.0 kW 43.2 KW 57.6 kW
2771480 52.4 kW 83.1 kW 99.7 kW 133 kW
347/600 65.6 kW 104.1 kW 124.9 kW 166 kW

The LIN-CP communications specified in this recommended practice could also be used for single-phase charging. Table 5
shows examples of maximum supplied power using single-phase, two-phase, or split-phase AC charging with LIN-CP
communication and SAE J3068 ACs couplers.

5.3 EVSE Requirs
5.3.1 EVSE Gene
5.3.1.1  The instal
5.3.1.2 The EVSH

Standard.
5.3.1.3 The EVSH

The EVSE implemer

53.1.4 An SE of

communid

ments

Table 5 - Examples of single-phase AC power (informative)

Supplied voltage Power with 70A, SAE J3068 ACs
VAC Coupler (single-phase)

120 single-phase (L-to-N) 8.4 kW

208 two-phase (L-to-L) 14.6 kW
240 split-phase 16.8 kW
277 single-phase 19.4 kW
347 single-phase 24.3 kW
480 two-phase (L-to-L) 33.6 kW

ral Requirements

ation of the EVSE shall be done-in accordance with /local electrical codes.

ts proximity detection as required in Section 7.

typeSSAE J3068 AC6 LIN/PWM (see Table 3) shall first attempt LIN-CP
ation fails, then the SE may start PWM-CP. See 9.5.4.1 and 9.5.4.2.

E shall meet and be listed-to the general product requirements specified in the Tri-National EVSE

F shall incorporate alisted system of personnel protection as specified in the Tri-National EVSE Safety
Standardy.

after plug-in. If LIN

Only symmetric three-phase supplies are supported in this edition of SAE J3068. Future editions of SAE J3068 may support
asymmetric three-phase topologies (such as High-Leg delta or corner grounded delta), but this edition does not.

53.1.5

5.3.1.6

Neutral shall be wired through the EVSE to connector contact number 4. See Figure 7 and Table 6.

At least contact number 1 shall be wired to a line conductor. See Figure 7 and Table 6.

NOTE: It is strongly recommended that EVSE supply phases are wired in time sequence for clockwise rotation and the
EVSE is permitted to check for proper phasing as part of its startup self-check. This may be required in future
Protocol Versions of SAE J3068.

NOTE: For installations with multiple EVSE, which allow single-phase charging from three-phase supplies, the mapping of
premises wiring should be varied to limit phase imbalance while maintaining clockwise rotation.
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EXAMPLE: In an installation with several EVSE with phase contact numbers 1, 2, and 3, and premises phases A, B, and
C; the first EVSE would be wired as 1-A, 2-B, 3-C; the second EVSE as 1-B, 2-C, 3-A; and the third EVSE as
1-C, 2-A, 3-B, etc.

5.3.2 Operation Outside Limits Defined in IEC 61851 and IEC 62196

SAE J3068 is designed to interoperate with type 2 coupler systems defined in IEC 61851-1 and IEC 62196-2. These

standards are designed to support system voltages up to 415Y/240 VAC and currents up to 63 A three-phase or 70 A

single-phase. As intelligent cordsets are not defined in this edition of SAE J3068 (see 6.2.4), to safely extend type 2 coupler
systems beyond the aforementioned limits to support North American system voltages and currents beyond 63 A

three-phase or 70 A

5.3.21

single-phase, certain constraints are imposed on EVSE:

The EVSE shall be designed for case C charging; see 3.5.

5.3.2.2 EVSE des

certified a
NOTE: This implies

5.3.2.3 The EVSH

system vo

NOTE: IEC 62196-4
rating of 25(
multiplied by

igned to provide more than 63 A three-phase and/or more than 70 A single-phas
5 a unit with their cordsets.

exact replacement parts are to be used to replace damaged cordsets ofysuch EV

shall not use PWM-CP controls (as defined in the “Control Pilot* section of SAE J
tages exceed 415Y/240 VAC. Only LIN-CP shall be used whén-these voltage lim

implies compatibility with 480 VAC line-to-line, but this<s in conjunction with a /i

b shall be tested and

SE.

1772) when nominal
ts are exceeded.

he-to-neutral voltage

VAC. As this is mathematically incongruent (480 divided by the square root of three is 277, but 250

the square root of three is approximately 433), the lower rating is taken.

PWM-CP (only) is nt recommended for new designs.

54 EV Requireme

5.4.1
Vehicle cabling and

methods include pr
three-phase AC ene

nts

EV Cable Ampacity Coordination

wiring should be protected against overcurrent and limit their short-circuit rating
bper wire sizing and/or provision of circuit protection, such as fuses. The ma
gy transfer (with advanced-contacts) is 160 A using a 200 A circuit breaker. The

vehicle wiring from tihe connector to the charger needs to consider the full range of EVSE output.

542 EV General
5.4.2.1 The on-bd
5422 Ifthe EVi

contact ny

Requirements
ard EV charging system electronic components shall meet the requirements speg

5 designed to draw current only from a single-phase, it shall be capable of draw
mbers™ and 4 (see Figure 7 and Table 6).

Example protection
imum rating for the
Hesign of the electric

ified in SAE J1211.

ing current between

The EV implements the proximity detection as required in Section 7.

54.2.3

phase and 415Y/240 VAC if three-phase.

The EV shall not support PWM-CP unless it is designed to operate at a maximum of at least 240 VAC if single-

EXAMPLE: 415Y/240 VAC is a common configuration outside of North America for IEC 62192 type 2 couplers (which can
interconnect with SAE J3068 ACs) with PWM-CP. An EV that is optimized for 208Y/120 VAC but cannot
operate up to 415Y/240 VAC, should not support PWM-CP and instead should only implement LIN-CP.

NOTE: An EV of the type described in line 6 of Table 3 is able to distinguish between LIN-CP and PWM-CP. See 9.5.4.1

and 9.5.4.3.
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5.4.3 Inlet Locking

To protect personnel safety and to prevent premature wear of electrical contacts in the coupler, the inlet is locked whenever
voltage is supplied. See 9.7.2.1 and 10.8.5.1.

The locking mechanism includes the ability to electronically monitor the state of the mechanism. See 5.5.1.9. An
electronically controlled locking mechanism is typical, but a manually actuated mechanism may be preferred in some
applications.

There are many factors to consider when choosing a locking scheme. These include: the probability of locking success,
sharing EVSE between vehicles, the use of energy management systems, user convenience, implementation complexity,
and the connection case (i.e., case B or case C; note case B is not covered in this edition of SAE J3068 but vehicles may
be designed to interoperate with IEC 61851-1). As many of these are not under the control of the EV manufacturer, operator
configurability may Heappropriate.

Locking success is|most probable when the locking mechanism is mounted in one of the side
left-mounted servo motor in the top right photo in Figure 7) and locking occurs while the opefator is h
Otherwise, the weight of the cable or other external factors can cause the locking pin tobe misg
(especially when thg servo is mounted in the top position). Therefore, locking quickly-4pon”insertion
SAE J3068 is designed to allow charging to commence as quickly as possible. Lacking upon sucg
Initialization (typically around 250ms, see 9.6.2) ensures locking will occur while the ‘connector is being
to unlock if the vehide and EVSE are incompatible.

In a situation where|EVSE are shared, and the EVSE are configured for.case C, it is preferable for
when charging is cdmplete so a connector may be moved from the inlet of a full vehicle to anothe

positions (Note the
blding the connector.
ligned with the hole
is recommended as
essful completion of
held without having

nlets to be unlocked
- vehicle without the

operator of the full [vehicle being present. However, unlocking when-'not charging may be problgmatic when energy
management systenis are in use as re-locking may fail when power again becomes available. In situptions where case B
charging is a possibility, an EV's inlet locking mechanism is controlled by the operator to prevent theft|of the cordset.

Use of an auxiliary /o
mechanism and tam
confers similar adva

cking mechanism in one of the other mgunting positions responsible for ensuring sliccess of the primary
per prevention simplifies these considerations significantly. A manually actuated locking mechanism
ntages.

5.5 Couplers

5.5.1 Coupler Requirements

5.5.1.1  Couplers shall fulfill the requirements defined in the Tri-National Cordset Standard.

551.2 surface in Arial font:
ehicle inlet complies

hold SAE harmless
ge arising from such

Couplers manufactured-according to this recommended practice shall be marked on its oute
“SAE J3068™.” Any.party providing such identification warrants that the connector and/or
with all mandatery-requirements of this recommended practice and agrees to indemnify ang
from any and all-liability arising out of any failure to comply and any resulting injury or damg
failure.

5.5.1.3 SAE J3068 ACsconnectors shall have a mechanical design according to IEC 62196-2:2016, Sheet 2-lle, Sheet 1

and Sheet 2.
55.1.4 SAE J3068 ACsinlets shall have a mechanical design according to IEC 62196-2:2016, Sheet 2-IIf, Sheet 1 and
Sheet 2.
55.1.5 SAE J3068 DCs No AC and SAE J3068 DCgACs couplers shall have a mechanical design according to IEC
62196-3:2014 Standard Sheets 3-IVa Sheet 1 through Sheet 5, and Standard Sheets 3-IVc Sheet 1 through
Sheet 5.
5.5.1.6  All SAE J3068 couplers shall comply with requirements 26.7, 26.8, and 26.9 (insulating nose cone pull test) from
IEC 62196-1:2014.
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5.5.1.7  Couplers shall have contact functionality according to IEC 62196-2 and 62196-3; see Table 6 for a summary.

IEC 62196-2 specifies maximum rated current 63 A three-phase and 70 A single-phase for type 2 (equivalent to SAE J3068
ACs) couplers. SAE J3068 ACs supports higher AC rated current, and higher AC voltages for case C assemblies only.

NOTE: An SAE J3068 EVSE with ratings beyond those defined in IEC 62196-2 (see 5.3.2.2 and 5.3.2.3), can only be
achieved in this edition using a case C configuration which is tested and listed as complete assembly to the Tri-
National EVSE Standard. For an EV that operates beyond IEC 62196-2, see 5.4.2.3.

Couplers may be commonly rated with nominal voltage of 480 VAC, 600 VAC, or 1000 VDC in North America.

5.5.1.8 The socket outlet from IEC 62196-2:2016 Standard Sheet 2-lla Sheet 1 and Sheet 2, and the plug (see Figure 9)
from Standard Sheet 2-1Ib Sheet 1 and Sheet 2 shall not be implemented with this edition of SAE J3068.

5.5.1.9 Inlets shal|l be equipped with a locking mechanism that includes a monitoring function indicating if the inlet is
locked or {inlocked.

5.5.1.10 Connectors shall apply current coding via the proximity circuit, as defined in 7.2. Conngctors rated > 63 A
three-phage or > 70 A single-phase, shall signal current limit via the digital-data’link and the proximity resistor
shall be c¢ded for 63 A three-phase (70 A single-phase). See 5.3.2.2.

5.5.1.11 Temperatyire monitoring shall be used in inlets at current levels >63 Afor three-phase or > 70 A for single-phase.

Temperature monitofing in inlets is recommended at current levels >32 A-and allowed at any current Igvel.

Temperature monitofing is recommended for the connector at current.levels >32 A and allowed at any| current level.

NOTE: Thermal cutputs could fulfill temperature monitoring requirements; however, this limits derating and may increase
operational fisk while charging.

Figures 7 and 8 shoy the contact placement for different connector and inlet types.
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Figure 7 - Typical SAE J3068 ACs connector and inlet photos (contact placement as sepn by user)

©)
(%)[6
N [\

@9

Figure 8 - SAE J3068 DCs no AC connector and SAE J3068 DCs/ACs inlet (contact placement as seen by user)
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Table 6 - Coupler contact functions
Contact Contact Pin Nominal Contact Descriotion
Number Diameter (mm) Function P
1 6 L1 AC Power phase line 1 (see 5.3.1.6)
2 6 L2 AC Power phase line 2
3 6 L3 AC Power phase line 3
4 6 Neutral Neutral (see 5.3.1.5)
5 6 Equipment Ground Connects SE equipment grounding conductor to EV chassis ground during charging
6 3 Control Pilot Primary control conductor (function described in Section 6)
7 3 Proximity Pin Allows EV to detect presence of connector (function desefibed i Section 7)
8 8 DC negative SAE J1772 DC level 2 charging
9 8 DC positive SAE J1772 DC level 2 charging

5.5.1.12 The coupl

North Ameérica.

These couplers are
Refer to the “EV cha

blso forbidden in many other regions. They are used in regions that allow chargi
rging modes” section of IEC 61851-1.

NOT ALLOWED

)

Figure 9 - ACs keyed couplers, NOT ALLOWED

5.6 Communicati

ers described in IEC 62196-2:2016, Sheets 2-lic and 2-lld (illustrated in Figure 9

shall not be used in

ng without an EVSE.

5.6.1

N RPoauiraments.
R-~egtHerets

LIN-CP Communication

LIN-CP communication is used between the SE and the EV if nominal system voltage is greater than 415Y/240 VAC. See

5.3.2.3.

LIN-CP is recommended for new designs; PWM-CP (only) is not recommended for new designs.

LIN-CP communication is used to verify the power compatibility between the SE and the EV before the SE supplies voltage

to the EV. See 9.6.2

.3 and 9.6.3.1.

SE uses LIN-CP signals to indicate to the EV that it is able or not able to supply voltage. See 9.7.2.

SE uses LIN-CP signals to indicate to the EV the maximum available current. See 9.7.3.1.
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The EV draws no more than the indicated maximum available current. See 9.7.3.3.

If LIN-CP signals are interrupted, the SE stops supplying voltage. See 10.7.1.1.

See 6.2 and Sections 8, 9, and 10 for implementation requirements.

SE determines whether the connector is inserted into the EV inlet and properly connected to the EV. See 9.4.1.1.

The SE equipment ground’s connection to the EV chassis ground is monitored during charging. If a disconnection is

detected, the SE sto

ps supplying voltage. See 10.8.4.1.

SE detects disconnection from the EV. If a disconnection is detected, the SE stops supplying voltage. See 10.8.4.1.

The EVindicates to
See 6.2 and 9.7.2 fo
5.6.2 DC Chargin
5.6.2.1

For contrg

a. The PWM contrq

he SE if it allows the SE to supply voltage or if it requests the SE to stop supplyin

I implementation requirements. See also 8.3.15.1 and Figure 15.

)

| of DC charging, the system shall have:

b. The PLC communication defined in SAE J2847-2, and

c. An EVthatimple
An EV that can char

5.6.3 Proximity F

ments proximity detection as specified in Section.7.
je using both DC and AC may also implement LIN-CP.

nction

Upon insertion of thg¢ connector into the EV inlet, the coupler provides a means to detect the presenc

the EV inlet. Detect
possible if the EV we

When a charging co
equipment. The EV

See proximity detect

on of the connector occurs_at” a depth of insertion at which damage to the couj
re to be intentionally moved,"See 5.5.1.3 and 5.5.1.4.

[dset is connected to the'EV, that EV is immobilized even if that cordset is not con
fetects this connection via the proximity pin resistor in the connector. See 9.4.1.1

jon (Section. Z)for implementation requirements.

j voltage. See 9.7.2.

I pilot (PWM-CP) defined in the “Control Pilot” section of SAE'J1772 with a 5% diity cycle, and

e of the connector in
pler, EV, or EVSE is

hected to the service
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6. CONTROL PILOT

6.1 General

The control pilot circuit is the primary control means to ensure proper functioning when connecting an EV to the SE. This
section describes the control pilot circuit hardware and how it is used to enable signaling between the EV and the SE. It

also describes the transceivers used for LIN communication.

The control pilot circuit in SAE J3068 is related to the control pilot circuit defined in the “Control Pilot” section of SAE J1772.
This may facilitate designing an SE or an EV that is interoperable with both LIN-CP and PWM-CP.

The added transceivers enable bidirectional baseband LIN communication with a bit rate of up to 20 kbps (19.2 kbps
nominal). At this bit rate, 1 bit duration is 50 us, which is the same as the pulse width for a 5% PWM.

LIN transceivers as defined in ISO 17987-4 are well-suited for this application because they are designgd for communication
over a single wire anfl ground, and for a bus topology with a 1 kQ resistor as a pull-up resistor to +12V. Nost LIN transceivers
contain an internal 3P kQ pull-up resistor that can interfere with detection of SAE J1772 Staté F"See 6.2.3.

The transceiver contpins a transmitter that sends logic zero bits by closing a switch to greund+to create @ control pilot voltage
close to ground leve|. This level is called the dominant level.

When the transmittef switch is not closed, the transmitter is passive and the conirol pilot voltage is posijtive, as a function of
the remainder of control pilot circuit. This positive level represents logic one bits and is called the recepsive level.

The transceiver also|contains a receiver that detects if received bits are logic one or logic zero.

A data link node typically consists of the LIN transceiver chip connected to a serial port (UART) of an|MCU. The MCU has
software that handleg the LIN protocol and the application program.

Figure 10 shows a qomparison between the signals sent:orthe control pilot when using PWM-CP a$ in SAE J1772, and
LIN-CP as in SAE J3068.

No Power| State A State B State C State D State E
Djsconnected Connected Connected Ventilation Error
+12 Contactors open Contactors shall required or
+9 N be closed (Not supported Pgwer loss/
| in SAE J3068) Didconnected
+6 T
|
+3 =)
O B e
-3
6 Voltagel at SE —
9 Voltage at-EV ---
-12
PWM Control Pilot "states" according to SAE J1772.
CP level 12 CP Level 9 CP Level 6 EPLevel 3 CP Level 0
Disconnected Connected Connected communication Error
+12 Contactors open Contactors should*  with LIN-CP or
+9 be closed <6V not possible Power loss/
\ Disconnected
+6 i
|
+3 !
O !
Digital Control Pilot Levels. * During normal operation

Figure 10 - Comparison of SAE J3068 CP levels to SAE J1772 states (not to scale)
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6.2 Control Pilot Circuit

Figure 11 shows recommended control pilot circuit schematics that may meet the requirements of SAE J3068. These

schematics are provided for illustration only, not intended to constrain designs.

Coupler
Connector : Inlet
|
Supply Equipment | Vehicle
Vse | T — .V
R1 [} (optional)
aAAY :
cP H
|
|
] R2
+ R3
; |
Receiver Transmitter | Transmitter Receiver
Vg RXD | RXD \4_
<> T T i T s
Datal N ! | ! = Data
> ----‘ar:ceﬁer----' : —— o — ——— - —
pn} | TransCeiver TXD
|
|
|
|
|
Gnd :
| : Vd
) |
|
|
|
|
|
Figure 11A - Configuration without PWM-CP compatibility
Coupler
Conngetor : Inlet
|
Supply Equipment | Vehicle
Vse [} Vev
R1 [} (optional)
LIN | ~T
o /CP | LA
- PWMI |
ANV i
] R2
! § “
+12V :
Receiver Transmitter [} Transmitter Receiver
Vg RXD | RXD VA
<> 'S {>|_°/r°_ | —OM e s2
Datal \, | | | I/ Data
4
) —pro=——mmar——- i ittty «
| TXD
+12V +
1 kHz |
|
|
|
Gnd :
: 77
|
|
|
|
|
|

Figure 11B - Configuration with PWM-CP compatibility for SE and EV

Figure 11 - Suggested electrical equivalent circuit diagrams for connection of LIN nodes to the control pilot
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6.2.1

Control Pilot Tables

Table 7 - SE control pilot circuit parameters

Parameter Symbol Units Nominal Value Max Value Min Value
Voltage supply, open circuit Vg Vv 12.00 12.60 11.40
Output resistance R1 Q 10002 1030(M 970(")
Capacitance between CP and ground, [Not shown |Pico farads Not applicable Not applicable 300
without cable
Not shown in Figure 11
Capacitance betweg¢n CP and ground, [Not shown |Pico farads Not applicable 3100 No{ applicable
with cable
Not shown in Figuré 11
() Maximum and fninimum resistor values are +3% of nominal. Tolerances to be maintained over the envirormental corjditions and useful
life as specified by the manufacturer.
@ may be apprdpriate to reduce the value of R1 by the resistance of the PWM switch.

6.2.1.1

The SE im

Table 8 - EV control pilot circuit parameters

plementation shall provide a control pilot source impedance equivalent to that listed in Table 7.

Pargmeter Symbol Units Nominal‘Value Max Value Min Value
Resistor always conhected(") R3 Q 3000 3090 2910®@
Resistor, connected|when S2 is closed R2 Q 1400/1500(4) 1442/1545 (2) (4) 1458/1445 (@) 4)
Capacitances betwgen CP and ground Cc2 Pica.farads |Not applicable 2400 N¢t applicable
(not shown in Figuré 11)
Diode forward voltage drop®) Vd \Y 0.15/Not applicable® |0.50/Not applicable™® |0.p0/Not applicable®®

(1)
()

This resistor mg
Maximum and
life as specified

G Schottky small-
4)

by the manufacturer,

y be connected via a switchyif the ability to simulate a disconnect is desired.
hinimum resistor values are.x3% of nominal. Tolerances to be maintained over the environmental con|

Signal diode, -40 t0,85-C, forward current = 15mA, reverse leakage < 100pA.
The first value given is for an EVthat does support PWM signaling, and the second is for one that does not.

ditions and useful

6.2.1.2

The EV im

plementation shall provide control pilot load impedances equivalent to those liste

Table 9 - Transceiver parameters (SE and EV)

 in Table 8.

Parameter Symbol Units Nominal Value Max Value Min Value
Transceiver Supply voltage(") Vsup \% 6.5 7.0 6.0
Output level when transmitting logic zero Vv 1.0 0

bits@ ©3)

M 180 17987-4 specifies minimum supply voltage 7.0 V. The lower supply voltage, required here, improves noise margins when
communicating at CP level 6. Transceivers with a minimum supply voltage of 5.5 V, or lower, are available. See example list below.

ISO 17987-4 does not clearly specify this parameter. Selecting a transceiver with low dominant bus level and use of Schottky diode

2

improves noise
(3)
4)

margins.

See Table 10 lines 2 and 3 for the recessive levels for LIN communication.

ISO 17987-4 specifies the receiver input threshold voltages relative to the transceiver supply voltage. An input voltage >60% of the
supply voltage will be detected as logic one level and an input voltage <40% of the supply voltage will be detected as logic zero level.
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6.2.1.3 The LIN-CP transceivers shall comply with the parameters listed in Table 9.

6.2.1.4 The LIN transceiver shall comply with the requirements for 12 V LIN systems in the “Line driver/receiver” section
of ISO 17987-4.

6.2.1.5 The transceiver shall implement pulse forming (slope control) on both rising and falling waveform edges.
Examples of LIN transceiver types which have been tested to meet these requirements: SN65HVDA100, TJA1021T/20,
TLE7257, TLIN1021, ATA663211, ATA6664, NCV7329, MCP2003B, MLX80020. Related types with additional features are
available but have not been tested. Parts including bus dominant clamping fault management such as MAX13021 are not

recommended. Parts supporting low slope mode such as MAX13020 and TJA1020 should be used with care.

6.2.2 Comparison

with the Standard ISO 17987-4 LIN Bus Circuit

While a supply volt
automotive-grade L
recessive voltage th
levels 9 and 6).

As shown in Figure

have diode Dser_maste'
operation. In PWM n
that R1 is supplied

Contrast this to dedi
by the same voltage,
voltage, SAE J3068

NOTE: If the series
6.2.3 Requiremen
If PWM-CP is impler

6.2.3.1  During PV

rated cond

NOTE: LIN-CP has

hge of 6.5 V£ 0.5V is below the limits given ISO 17987-4, it has been (sho
[V transceivers are available that support this supply voltage and also support ¢
at is higher than the supply voltage (see Table 10 lines 2 and 3 for recessive |

|1, R1 need not have a diode in series. This is in contrast to ISO(1/987-4 where
in series. Note that dedicated LIN applications differ from SAE.J3068 where R1 i
node, a diode in series with R1 could block the negative 12 ¥ portion of the PWM
by Vg (12 V nominal) while the LIN transceiver itself is supplied by regulated ¢
tated LIN applications defined by ISO 17987-4 where-the pull-up resistors and trar
. Another difference is that while conventional LIN.uses simple pull-up resistors t
uses a voltage divider formed by R1 in the SE and,R2 parallel with R3 in the EV.

diode is included, the impedance of R1 willneed to be adjusted accordingly.
ts for PWM-CP (Optional)
nented, the following additional requirements in this clause apply:

'M-CP operation, the SE shall not signal available current higher than the curren
Juctor including neutral.

An ampacity signal(for'each conductor; this allows, for example, the use of a ca

undersized feutral to be used. See 8.3.20.

6.2.3.2 IfPWM-C

P is supported; the internal nominal 30 kQ pull-up resistances in the LIN transceiv

with the détection ef “State F” when in PWM mode; refer to SAE J1772.

NOTE: The differen

Ces between the EV control pilot circuitry recommended in this section (as of SAE

vn that off-the-shelf
bmmunication with a
evels at the SE, CP

Rmaster” is required to
also critical to PWM
waveform. Also note
.5V in SAE J3068.
sceiver are supplied
b the positive supply

t rating of the lowest

be C cordset with an

brs shall not interfere

J3068 Edition 2) and

that describgdiin SAE J1772 are in service of this requirement.

6.2.3.3

Pilot” section of SAE J1772 not superseded by requirements in SAE J3068.

In PWM-CP mode, the EV and SE shall fulfill all requirements in the “General Conductive Charging - Control

An EVSE using PWM-CP for AC charging supplies nominal 415Y/240 VAC or less; LIN-CP is used at higher AC voltages.
See 5.3.2. For additional requirements on devices supporting PWM-CP, see 5.3.1.4 and 5.4.2.3.

6.2.4 Optional Cordset Node

It is intended that a third node may be present in the cordset. This node would provide signals relating to its configuration
and capabilities to enable case B and/or separate certification of EVSE and cordset when voltages exceed 415Y/240 VAC,
and/or currents exceed 63 A three-phase/70 A single-phase. This is, however, not fully defined in this edition of SAE J3068.
The EVSE and cordset are therefore certified as a unit when operating outside these limits in this edition of SAE J3068.
See 5.3.2.
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6.3 CP Level Signaling

6.3.1  CP Level Definition

The control pilot circuit, shown in Figure 11, enables the EV to control the voltage level on the CP conductor with respect to
the ground conductor. The voltage levels indicate if the EV is connected or disconnected and if the EV S2 switch is open or
closed. Table 10 gives a list of the voltage ranges and defines the corresponding CP levels referred to in this document.
Only normal behavior is shown. Other voltage levels may be caused by abnormal control pilot conditions.

When no LIN signals (or no PWM signals) are sent, the control pilot voltage is a constant DC level. When LIN signals (or
PWM signals) are sent, the listed voltages are the positive levels.

Table 10 - Definition of CP levels

Line CP Level Normal SE Normal EV Control Pilot Voltage with Remark
Interpretation of the | Interpretation of the Maximum and Minimum Supply
CP Level CP Level and Component Values (V)
1 CP level 12 EV not connected Not applicable 11.4t0 12.6 at SE State A in AE J1772
2 CP level 9 EV connected and S2 | EV connected 8.30 t0 9.59 at SE and EV State B in BAE J1772
open
3 CP level 6 EV connected and S2 5.47 to 6.53 at SE and EV, State C in BAE J1772
closed
4 CP level O Short circuit in the CP | EV not connected 0 to 3.25 at SE and)EV State D anfl E in SAE J1772
circuit
NOTE: Table values|based on calculations in SAE J1772 “Control pilot state voltage.range reference from mated charge cpupler interface
table” for PWM-CP compatibility. Voltages with maximum and minimum supply and component values are calculajed assuming 3%
resistors in the SE and EV circuitry and +5% Vg tolerance. The calculatéd values do not take into account variancés such as ground
shift, chassi$ resistance, active accessory devices (air conditioningy rear defog, etc.), or other factors that may shift these values.
These valuep do not include SE cable or EV inlet to EV charge eantroller cable resistance. EV manufacturers shogld minimize these
factors in thegir EV design.

6.3.2 CP Level Dgtection by the EV

6.3.2.1  The EV shall detect if the CP level is 50 or # 0 to enable control functions specified in the fapplication program;
see Sectigns 9 and 10.

Detecting CP level #|0 by the EV indicates that the control pilot circuit is connected and that LIN commUnication is possible.
The EV may detect ¢ther specific CP fevels for proprietary purposes.

CP level = 0 may be|detected in the following circumstances:

e \When the EV is Hisconnected from the SE

o When the ground-cendusctoris-irterrapted

e When the CP conductor is interrupted

o When the SE has a power outage

e When there is a short circuit between the ground conductor and the CP conductor

The EV is immune to temporary CP level glitches to ensure reliable operation. See 9.7.2.7.
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6.3.3 CP Level Detection by the SE

6.3.3.1 The SE shall measure the control pilot voltage between the CP conductor and the ground conductor and
determine if the measured voltage represents CP level 12, 9, 6, or 0. See Table 11.

CP levels 12, 9, 6, and 0 are referred to as internal control signals in the SE when specifying the system behavior in
Sections 9 and 10.

SE is immune to temporary CP level glitches to ensure reliable operation. See 9.7.2.6.

SE may use the Vg voltage as reference for the measurement to cancel the tolerance as shown in Table 11. Alternatively,
Vg may be regulated more tightly such as to make compensation unnecessary.

Detection of a CP lefel change should be based on several factors including fiming requirements and|noise immunity.

Table 11 - Recommended CP level detection by the SE

Line | Measured Control Pilot Voltage Range Determined Interpretation’by SE
Relative to Vg CP Level
(V)

Normal: EV disconnected

1 >Vg/1p * 10.5 CP level 12 Not normal: ground’conductor interrupted, CH conductor
interrupted,/hatdware fault in SE or EV

2 Vg/M2 [ 7.5-Vg/12*10.5 CP level 9 Normal: EV connected, S2 open

3 Vg/12[4.5-Vg/l12*7.5 CP level 6 Normal:* EV connected, S2 closed

Not normal: hardware fault in SE or EV or shert circuit

4 <Vgip~4.5 CP level 0 between the ground conductor and the CP cdnductor

NOTE 1: Vgf12 is used here to make the limits relative to;Vg.

NOTE 2: CP level 0 is a steady-state condition. Each frame Wwill contain many dominant periods (zero voltage), which should not
be |nterpreted as CP level 0.

NOTE: While the pqsitive peak voltages for CP.fevels 12, 9, 6, and 0 coincide with SAE J1772 Stateg A, B, C, and E, the
negative peak nominal is zero volts for LIN-CP and not -12 V for PWM-CP.

NOTE: LIN-CP doe$ not define a “CP leyel3.” This is because nominal +3 V positive peak of the CH waveform would be
too low for /N communication.\Therefore, applications requiring ventilation are not supported by LIN-CP. An EV
that requireq ventilation during-charging should use PWM-CP where appropriate.
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7. PROXIMITY DETECTION
7.1  General
7.1.1  Proximity Detection

The coupler provides a means to detect insertion of the connector into the EV inlet. Detection of the connector occurs at a
point where damage could occur to the coupler, EV, or EVSE if the EV were to be intentionally moved. See 5.6.3, 5.5.1.3,
and 5.5.1.4.

7.1.2 Immobilization

When a charging cordset is connected to the EV, that EV is immobilized even if that cordset is not connected to the SE.

See7.2and 9.4.1.1.

The EV detects this
cable is damaged or

7.1.21 Ifthe EVS
case C (3|
7.1.2.2 Resistor R

NOTE: Ifaninletis g
is connected

connection via the proximity pin resistor in the connector. This resistor is normall
severed.

F is mobile, i.e., a truck or trailer, the mobile EVSE shall be immobilized when co
5), when the control pilot leaves CP level 12, the mobile EVSE shall be immobiliz

5 in Figures 12 and 6 shall be placed in the inlet to enable diagnostics.

isconnected from the internal EV controller, it becomes impossible to detect wheth
to the SE; therefore, immobilization cannot be guaranteed. At a minimum in such

notify the dfiver that it cannot detect whether a charging cordset is connected to the inlef

acknowledg
monitoring”
through POO

Case C using SAE J
7.2 Proximity Detg
7.2.1  Proximity Dg

7211 The EVSH

This circuit is similar
Annex B of IEC 618
status and cordset ¢

7.21.2  The proxi

bment before moving. Plug-in hybrids are required under 13 CCR 1971.1 “compr
o diagnose such a condition and report it«to*a generic scan tool (refer to SAE
5A).

3068 vehicle couplers are covered in"7.2. Cases A and B are not covered in this €
ction Circuit

tection Circuit General Requirements

and the EV shall use the proximity detection circuit shown in Figure 12.

to the proximity.detection circuit found in SAE J1772. To fulfill the requirements i
b1-1 on a,proximity detection circuit for type 2 couplers, the circuit simultaneousl|

Lirrent capability to the EV.

hity ‘detection circuit shall present impedances equivalent to those listed in Table

y present even if the

hnected to an EV. In
Bd.

br a charging cordset
h case, an EV should
and should receive
bhensive component
2012 codes POD56

dition of SAE J3068.

IEC 62196-2 and in
y indicates proximity

12.

The proximity detection circuit should be designed to tolerate 12 V indefinitely.

7.21.3 EVsupply

voltage to R4 shall be 5.0 V £ 5%.

The EV may use the R4 supply voltage as reference for the measurement to cancel the tolerance from 7.2.1.3. Alternatively,
the R4 supply may be regulated more tightly (recommend 1%) such as to make compensation unnecessary.

NOTE: R4 need not be powered at all times, typically just when charging, when cordset ratings need to be checked, or
when someone starts the vehicle and immobilization is checked.

7214

The EVis immune to temporary proximity detection glitches to ensure reliable operation. See 9.7.2.8.

The EV shall detect the voltage between the proximity pin and equipment ground as specified in Table 13.
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e
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Figure 12 - Equivalent proximity circuit diagram for SAE J3068 coupler

Table 12 - Componént values

Cordset Cur|

rent Capability (each phase)

Resistor R6

Resistor R4

Resistor RS

Or, max 160 A if permitted by LIN signals

13 A (or SAE J3068 D({s connector inserted, DC charging) 1500 Q + 3%
20A 680 Q +3%
32A 220 Q +3%
63 A three-phase, 70 A single-phase 100 Q + 3%

330 Q3%

2700 Q + 3%

NOTE 1: Resistors use]
NOTE 2: Tolerances to|

H should preferably fail in open circuit mode. Metal film resistors commonly show acceptable propertig

be maintained over the full useful life and under environmental conditions as specified by the manufa

s for this application.

Cturer.
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Table 13 - EV detection of proximity voltages

- o - -
Line | Voltage Range (at 1% supply Proximity Circuit Status Connected Resistors Inside the
# tolerance) Connector
1 495-505V Error: proximity circuit internally interrupted in EV
2 4.38-453V No connector inserted
3 4.00-4.20V
. Reserved for future use 3300 to 3520 Q
Optional
4 3.63-3.82V 13 A (or SAE J3068 DCs connector inserted, DC charging) R6 = 1500 Q
5 3.01-3.21V SAE J3068 ACs connector inserted, max cordset current 20 A/phase | R6 =680 Q
6 2.58-2.93V SAE J1772 connector connected, R6 + R7 = 150 Q (+ 10%) + 330 Q
Optional S3 pressed (+ 10%), =480 Q (+ 10%)
7 1.82-2.00V SAE J3068 ACs connector inserted, max cordset current 32 A/phase | R6/5220
8 1.36-1.65V SAE J1772 connector connected, _ o
Optional S3 not pressed R6 =150 ) (+ 10%)
9 SAE J3068 ACs connector inserted, max cordset current 63 A per.
1.07-1.20V phase (three-phase mode) or 70 A single-phase, or up to 160 A if R6 =100 2
permitted by LIN signals
10 0.51-0.89V = i i
. Reserved for disconnection request button R.8 68 Q) (switched in parallel
Optional with R6)
11 0.00-0.50V Error: proximity circuit short circuited
NOTE: In the case ¢f line 1 or line 11, it is not possible to detect whether a connector is inserted, making it impossible to
immobilize the EV as required in 9.4.1.1. This problem is‘mitigated by requirement 7.1.2.2.

NOTE: The voltage

NOTE:

accessory d
not include
should minirn
their proxim

Detection of]
range, depe

anges in Table 13 do not take into acgount variances such as ground shift, chassis resistance, active
bvices (air conditioning, rear defog, etc:), or other factors that may shift these valyes. These values do
FVSE cable or vehicle inlet to vehicle charge controller cable resistance. EVSE/EV manufacturers
nize these factors in their design--It is up to the manufacturer to widen the acceptable voltage range of
fy detection interface.

voltages outside of thé.ranges defined in Table 13 may be considered to fall intq the nearest defined
hding on the implementation.
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8. DIGITAL COMMUNICATION PROTOCOL
8.1 General

The LIN protocol is a master-slave protocol. The SE acts as the LIN master and controls the LIN communication using
signals, frames and schedules. The signals are defined in 8.3. Signal packaging into frames is defined in 8.4. How the

frames are used in schedules is defined in 8.5.

8.1.1 LIN General

8.1.1.1
Sections 1

Requirements

through 5. Exceptions are detailed in this recommended practice.

The SE and the EV shall implement the LIN protocol according to 1ISO 17987-2 Section 5 and ISO 17987-3

Appendix B summar

Appendix C links to
8.2

A signal is the small

All signals have star

Signals should contain their start values as defined in 8.3 until a valid vafue/is written by the signal’'s

the signal’'s subscrib

A frame contains a A
by the master node
response contains s
or more LIN nodes,

Frame headers con
checksum byte. If a

A schedule is a time
just respond (or liste

Signal names, frame
not communicated o
8.3 LIN Signals

All signal names are

LIN Protocol Introduction

zes all frames, signals, and schedules.

h reference implementation of SAE J3068 including an LDF.

pst data entity. Signals are identified by their defined bit positions within frames.

values. See 8.4.1.3.

er.

eader and a response. The header contains a;frame |ID which identifies the frameg
(SE). The response is sent by a slave node*(EV or cordset node) or in the ma
gnals packaged into 8 data bytes. It is sent by one LIN node, called the publisher,
called the subscribers.

fain two parity bits. If a parity error is detected, no response is sent. Frame
checksum error is detected, receiving nodes disregard the data.

d list which the master node’follows to trigger the headers. Slave nodes do not ¢
h) to headers.

names, and schedule names are used in this document to facilitate the descrip|
ver the data link.

shewf/in monospace font, and signal values are shown in italic font.

publisher or read by

. The header is sent
ster node (SE). The
and received by one

esponses contain a

bntrol schedules, but

tion. The names are

All signal names hav

e a prefix inaicating Its publisher, as T0llows:

Ca: Cordset Assembly (CA)
Ev: Electric Vehicle (EV)
Se: Supply Equipment (SE)

Start values are defined for all signals.

Start values are set internally in the application program (see 9.1) when LIN communication is started or restarted (see 9.4
and 10.1 through 10.7). Start values for subscribed signals are used until other values are received via the LIN bus.
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Status signals (see 8.3.15, 8.3.15.1, 8.3.17, 8.3.28, 8.3.29, 8.3.30) are included in every schedule. The value Error may

rarely be set in status signals for several reasons. A summary of possible root causes is as follows:

1. Incompatible communication Protocol Versions, in which case it is appropriate to abort. This would be detected in
schedule Ver. See 9.5.

2. Incompatible power (voltage too high, current too low, mismatched frequency), in which case it is appropriate to abort.
This would be detected in schedule Init. See 9.6.

3. Internal fault, in which case it is appropriate to abort. See 10.8.

4. The EV or SE has determined that the other side is not performing as required. It may be appropriate to restart a limited

number of times,

or abort.

Future editions of SA

E J3068 may add additional signals and frames.

NOTE: Itis not recommended to interpret reserved signals or reserved bit positions within sighdls.

8.3.1 EvAwake
Signal Bits Values Description Schedule
EvAwake 1 0, EV requests to go to sleep Ver, Init, Op
12 EV does not request to,go to sleep
(EV and SE start value)
8.3.1.1  The EV shall provide a value of 12 in EvAwake when it wants to stay awake.
The EV may clear thjs signal when it wishes to save power; see LIN sleep (10.1).
8.3.2 EvFrequencjes
Signal Bits Values Description Schedule
EvFrequencies 00000001, The EV can operate at 50 Hz supply frequency Init
00000010, The EV can operate at 60 Hz supply frequency
Any bitwise The descriptions of the values ored together are
‘or’ of the all true
above
FFis Not Available (SE start value)
All Others Reserved
8.3.21 The EV shall pm\/idp a valid EvFrequencies value to indicate its rated frpqupnr‘ipq ThelFV may be rated for

one or more frequencies. See 9.6.2.3 and 9.6.3.1.

NOTE: To maintain future compatibility, it is recommended to only check defined bit positions.
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8.3.3 EvInfoEntryX

EvInfoEntryX refers to one or more of the signals in the following table:

Signal

Bits Values Description

Schedule

EvInfoEntryl
EvInfoEntry2
EvInfoEntry3
EvInfoEntry4
EvInfoEntry5
EvInfoEntry6

0016 - FE15 See Table 17

Ver, Init, Op

FFi6 Not Available

(EV and SE start value)

EvInfoEntryé6 is set to Not Available on the last page, and only the last page. Valid values may be provided by the EV

to communicate info

codes are active, my

8.3.4 EvinfoPagell

EvInfoPageNumbe

at page number zerg

Matiomrabout exceptioratconditions orevents detectedby the £V, see
Itiple pages are required. See 8.4.2.

Number

r is an enumerator for frames that can provide several pages of signals. EvInt
(010) and is incremented each time the frame is sent. After the frame with the last

re than five info

PageNumber starts
page has been sent,

EvInfoPageNumbelr rolls over and the next frame will contain the zeroth page. See 8.4.2.
Signal Bits Values Description Schedule
EvInfoPageNumber 8 010 t0 424 Page number Ver, Init, Op
FFis Not Available (SE start value)
8.3.5 EvMaxCurrgntX
EvMaxCurrentX rgfers to one or more of the signals in theifollowing table:

Signal Bits Values Description Schedule
EvMaxCurrentLl 8 040 t0.250%0 Maximum load current, 1 A per bit Init
EvMaxCurrentL2 (EV start value is application specific)

EvMaxCurrentL3

EvMaxCurrentN 25150 - 25449 Reserved
0046 SE start value
FFis Not Available

The EV uses these 4§
contact of the EV inl

ignals taindicate the maximum current it is designed to draw. The information gi
bf, e.g. for EvMaxCurrentL]1 this is the contact number 1.

rrentX shall be provided by the EV to indicate its maximum rated current at

en for each relevant

each corresponding

the EV inlet.

If the EV is designed to draw only single-phase current between L1 and N, the EV shall set both

EvMaxCurrentLl and EvMaxCurrentN to the same value, and the other values to Not Available.

8.3.5.1 EvMaxCui
contact of

8.35.2

8.3.5.3

If a contact is not wired, the corresponding EvMaxCurrentX shall be set to Not Available.
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8.3.6 EvMaxVoltageL1N

EvMaxVoltageLlN is used by the EV to indicate its highest nominal voltage (see 5.2.2) between the contacts number 1
and number 4 of the EV inlet. If the EV operates over a range of nominal voltages, this signal is used to indicate the
maximum of these voltages. This signal will be compared against the SE’s nominal voltage (see 9.6.2.3 and 9.6.3.1) to

complete Init.

Signal Bits Values Description Schedule
EvMaxVoltageLlN 16 010 to 100004, Highest nominal voltage, 0.1 V per bit Init
(EV start value is application specific)
000046 SE start value
FFFFs Not Available

8.3.6.1 If contact humber 4 is wired, a valid non-zero EvMaxVoltageL1N value shall be provided by the EV to indicate
its highesf nominal voltage between contact numbers 1 and 4.

8.3.6.2 If this value is not applicable, as in the case of an EV where the neutral contaet (number 4) is not wired, the EV
shall set HvMaxVoltageLlN to Not Available. See 8.3.9.2.

8.3.7 EvMaxVoltagelLL

EvMaxVoltagelLL is used by the EV to indicate its highest nominal voltage (see 5.2.2) between contacts number 1 and 2,
1 and 3, and betwedn 2 and 3 (or some subset thereof if not all contacts‘are populated) of the EV in/gt. If the EV operates
over a range of nomihal voltages, this signal is used to indicate the maxitmum of these voltages. This signal will be compared
against the SE’s nominal voltage (see 9.6.2.3 and 9.6.3.1) to complete /nit.

Signal Bits Values Description Schedule

EvMaxVoltageLL 16 040 to 100004 Highest nominal voltage, 0.1 V per bit Init
(EV start value is application specific)

000046 SE start value

FFFF7s Not Available

8.3.71 If contact|numbers 2 and/or_3-are wired (in addition to contact number 1, see 5.3.1.6), a valid non-zero
EvMaxVoltageLl value shall.be provided by the EV to indicate its highest nominal voltagg between any of the

contact nymbers 1, 2, and 3-of the EV inlet.

8.3.7.2 If this valug is not applicable, as in the case of an EV where contact numbers 2 and 3 are n¢t wired, the EV shall
set EvMaxVoltagell to Not Available. See 8.3.10.2.

8.3.8 EvMinCurreptX

EvMinCurrentX refers to one or more of the signals in the following table:

Signal Bits Values Description Schedule
EvMinCurrentLl 8 010 to 2504 Minimum operating current, 1 A per bit Init
EvMinCurrentL?2 (EV start value is application specific)

EvMinCurrentL3

25140 - 25449 Reserved

FFi6 Not Available (SE start value)

These signals are used by the EV to indicate the minimum current where it is operable. The information is given for each
relevant contact of the EV inlet, e.g., for EvMinCurrentL1l this is the contact number 1.
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NOTE: An EV would set EvMinCurrentX to the lowest current (given the currently-connected SE configuration) needed
by the vehicle to operate its on-board charger and any fixed auxiliary loads such as a compressor for a refrigerated
trailer. An EvInfoEntryX value is provided to inidcate when the vehicle requires at least EvMinCurrentX to
supply a fixed load application (see Table 17).

8.3.8.1

If a contact is not wired, the corresponding EvMinCurrentX shall be set to Not Available.

8.3.9 EvMinVoltageL1N

Signal Bits Values Description Schedule
EvMinVoltageLlN 16 040 to 1000049 Lowest nominal voltage from line-to-neutral, 0.1 V per bit Init
(EV start value is application specific)
FFFF4s Not Available (SE start value)
8.3.9.1 If contact humber 4 is wired, a valid non-zero EvMinVoltageLl1N value shall be provided by the EV to indicate
its lowest pominal voltage (see 5.2.2) between contact number 4 and any of the contact numbers 1, 2, or 3 of the
EV inlet. Tlhis signal will be compared against the SE’s nominal voltage (see 96.2.3 and 9.6)3.1) to complete /nit.
8.3.9.2 If this valuye is not applicable, as in the case where the neutral contact (number 4) is not wired, the EV shall set
EvMinVoltageLlN to Not Available. See 8.3.6.2.
8.3.10 EvMinVoltagelL
Signal Bits Values Description Schedule
EvMinVoltageLL 16 040 to 10000+, Lowest nominal voltage from line-to-line, 0.1 V per bit Init
(EV start value is application specific)
FFFF16 Not Available (SE start value)
8.3.10.1 If the EV Ipads from line-to-line, a non-zeroxEvMinvVoltagelLL shall be provided by the EV]to indicate its lowest
nominal vpltage (see 5.2.2) between anytwo of the contact numbers 1, 2, and 3 of the EV/|inlet. This signal will
be compafed against the SE’s nominalvoltage (see 9.6.2.3 and 9.6.3.1) to complete Init.
8.3.10.2 If this valug is not applicable, as in.the case of an EV where contact numbers 2 and 3 are ng¢t wired, the EV shall
set EvMinVoltageLL to NotAvailable. See 8.3.7.2.

8.3.11 EvPresentC

LirrentX

EvPresentCurrenftX refersio one or more of the signals in the following table:
Signal Bits Values Description Schedule
EvPresentCurrentL [ U1o U 29U10 Measuredorestimmatedcarrent, A per oit————————— Op

EvPresentCurrentN

EvPresentCurrentL?2
EvPresentCurrentL3

(EV start value is 04)

25140 - 25449 Reserved

FF16 Not Available (SE start value)

The EV may use these signals to report the instantaneous measured or estimated load current that is drawn by the EV at
the corresponding contact of the EV inlet. For example, contact number 1 relates to EvPresentCurrentLl.

8.3.11.1
drawing.

If supported, the EV shall adjust EvPresentCurrentX dynamically in accordance with the current that it is
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8.3.11.2 If the EV does not measure or estimate its load current, it shall set the EvPresentCurrentX to Not Available
for each connected contact and to zero for each unconnected contact.

EXAMPLE: An EV with a single-phase on-board charger which does not measure or estimate its load current will set
EvPresentCurrentLl and EvPresentCurrentN to Not Available and EvPresentCurrentL2 and
EvPresentCurrentL3 to zero.

A non-zero value in EvPresentCurrentN indicates asymmetric current drawn by the EV. If this value is set to zero, the
EV may be operating as a delta connected load, or a balanced three-phase wye connected load. When drawing only single-
phase power between L1 and neutral, the EV should set the values for EvPresentCurrentLl and EvPresentCurrentN
approximately the same.

8.3.12 EvRequestedCurrentX

EvRequestedCurrkntX refers to one or more of the signals in the following table:

Signal Bits Values Description Schedule
EvRequestedCurrenLl 8 0410 to 2504 Requested current, 1 A per bit Init, Op
EvRequestedCurrenfL2 (EV start value is 01p)

EvRequestedCurrenyL3
EvRequestedCurrent|N 25140 - 25449 Reserved
FFis Not Available (SE startyalue)

The EV may providg these signals to indicate the current that it would.like to draw at the correspondipg contact of the EV
inlet. For example, fpr EvRequestedCurrentLl, the corresponding contact is number 1. These sighals are intended for
an optional energy management system.

To indicate that the &£V could use more current, the signal values of EvRequestedCurrentx may be higher than the limits
indicated by the corlesponding SeAvailableCurrentX sighals. The EV should adjust these valueq as needed to follow
the actual current ngeded by EV loads (for example, requested current typically tapers down as baftery state of charge
approaches 100%). [This signal may be used by the SEto dynamically adjust the corresponding SeAviailableCurrentX
signals.

8.3.12.1 If the EV does not support this function, values for conductors that can draw current shall be set to Not Available.

8.3.12.2 Values for|conductors that cannot draw current shall be set to zero, even if the EV does not support this function.
For example, an EV that loads single-phase only from L1 to N would signal zero for L2 and 3.

8.3.13 EvResponsgError

EvResponseErrorlis provided by the EV (which is a LIN slave node) to report if a frame that is transinitted or received by
the node contains an error in the frame response.

Signal Bits Values Description Schedule

EvResponseError 1 0, Signal cleared (No error detected) EV and SE start values are 0, Ver, Init, Op

12 Signal set (Error detected)

NOTE: Refer to the “Status management” section of ISO 17987-3 for the LIN specification of response error.
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8.3.14 EvSelectedVersion

EvSelectedVersion is used by the EV to uniquely identify the Protocol Version. Future editions of SAE J3068 may define
new Protocol Versions. See 9.5.

Signal Bits Values Description Schedule

EvSelectedVersion 8 040 - 2544 Selected Protocol Version Ver, Init, Op

FFie Not Available (EV and SE start value)

8.3.15 EvStatuslinit

EvStatusInit is provided by the EV to indicate the system Initialization status; see 9.6.

Signal Bits Values Description Schedule
EvStatusInit 2 00, Incomplete: Initialization incomplete (EV start value) Ver, Init, Op
01, Complete: Initialization complete (See 9.6.3.1)
10, Error: The EV determines Initialization fails
11, Not Available (SE start value)

8.3.15.1 The EV shall not set EvStatusInit to Not Available during normal operation.
8.3.16 EvStatusOp

EvStatusOp is provided by the EV to indicate its Operation status?see 9.7.

Signal Bits Values Description Schedule
EvStatusOp 2 00, Deny V: The EV does not permit the SE contactor nor the EV S2 Ver, Init, Op
switch 10 ¢lose (EV start value)
01, Permit_V: The EV permits the SE contactor to close and requests
permission to close S2.
10, Error: The EV has detected an Operation error.
11, Not Available (SE start value)

EvStatusOp is not pet to Permit Munless the inlet is locked. See 9.7.2.1 and 10.8.5.1.

8.3.16.1 The EV shall not set EvstatusOp to Not Available during normal operation.

8.3.16.2 The EV shallinot set EvStatusOp to Permit V unless SeStatusVer = Complete antf SeStatusInit =
Complete|(i.e/the schedule is Op).

8.3.17 EvStatusVer

EvStatusVer is provided by the EV to indicate the Protocol Version selection status; see 9.5.

Signal Bits Values Description Schedule
EvStatusVer 2 00, Incomplete: Protocol Version selection incomplete (EV start value) Ver, Init, Op
01, Complete: Protocol Version selection complete
10, Error: The EV determines Protocol Version selection fails
11, Not Available (SE start value)

8.3.17.1 The EV shall not set EvStatusVer to Not Available during normal operation.
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8.3.18 EvSupportedVersionX
EvSupportedvVersionX refers to one or more of the signals in the following table:

Signal Bits Values Description Schedule
EvSupportedVersionl 010 PWM-CP; refer to SAE J1772 Ver
EvSupportedVersion2
EvSupportedVersion3 110 LIN-CP as defined in IEC 61851-1:2017, Annex D
EvSupportedVersion4 . . . .

EvSupportedversion5 2410 LIN-CP as defined in this edition of SAE J3068
310 - 2394 Reserved
2404 - 25319 | Reserved for proprietary/experimental implementations.
See Appendix C
2544 Reserved
FFie Not Available (SE start value)
Any other unused signals are FFs

These signals are uged by the EV to indicate which Protocol Versions are supported.

8.3.18.1

8.3.18.2

NOTE: 8.3.18.2 wa$ not required in the first edition of SAE J3068.

EvSupportedVers

4 may be set to Not Available or may be valid values. EvSupportedversionb contains a valid value
the last. These signdls are provided by the EV to indicate which’communication Protocol Versions are S

8.3.19 EvVersionPageNumber

EvVersionPageNu
Versions are suppor
is sent. After the fran
the zeroth page. Seg

At least one EvSupportedVersionX entry shall contain a valid non-zero-value.

If the EV qupports PWM-CP, it shall list Protocol Version 010 in an-EvSupportedVersion}.

i on5 is set to Not Available on the last page,.ahd only the last page. EvSupportg

nber is an enumerator for frames that can provide several pages of signals. If mo
ed, EvVersionPageNumker may start at page number zero (010) and increment
pe with the last page has been sent, EvversionPageNumber rolls over and the n
8.4.2.

bdVersion?2, 3, and
n every page except
upported. See 8.4.2.

re than four Protocol
each time the frame
bxt frame will contain

Signal Bits Values Description Schedule
EvVersionPageNumbdr 8 019 to 5149 Page number Ver
FFie Not Available (SE start value)
8.3.20 SeAvailablefCurrentX
SeAvailableCurrentX refers to one or more of the signals in the following table:

Signal Bits Values Description Schedule
SeAvailableCurrentLl 010 t0 25040 Available current, 1 A per bit (SE start value is 01o) Init, Op
SeAvailableCurrentL2
SeAvailableCurrentL3
SeAvailableCurrentN 25140 - 25449 Reserved

FF16 Not Available (EV start value)
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These signals are used by the SE to indicate the current the EV may draw at any given time. These signals are analogous
to the PWM-CP duty cycle. The EV should anticipate these signals may change at any time and may change continuously.
The information is given for each relevant contact of the EVSE’s connector, e.g., for SeAvailableCurrentLl this is
contact number 1. These signals are present during Initialization but are only used in Operation (see 8.4 and 8.5). The
signals encompass the EVSE electrical limits, including premises wiring and the attached cordset. They may also
dynamically track energy management requirements (see 9.7.3.6).

8.3.20.1 The SE shall provide valid seAvailableCurrentX values for every connected contact.

8.3.20.2 seAvailableCurrentX signal values shall be Not Available for disconnected conductors. Also see 8.3.24.2 for
SeMaxCurrentX.
8.3.20.3 ilableCurrentLl

eCurrentL2 AND

Unless 5.3.2.2 is satisfied, SeAvailableCurrentX shall not be greater than 63 A. SeAva
and SeAyailableCurrentN may be up to 70 A if and only if SeAvailabl
SeAvailableCurrentL3 are zero or Not Available.

The EV load does n¢t exceed the SeAvailableCurrentX for any conductors. See 9.7.3.8)

The signal seAvail
possible to operate g
power from L1 to ne(

EXAMPLE: An EV

ableCurrentN limits asymmetric current drawn by the EV. If thi$ value is set
ingle-phase chargers connected between L1 and neutral. Note that if an SE provid
tral, the SE typically sets SeAvailableCurrentLl and SeAvailableCurrent

hat cannot adjust loads asymmetrically and receives)different current limits ¢

o zero, it will not be
es only single-phase
N to the same value.

n one of more line

conductprs, draw the lowest value on all line conductors.
8.3.21 SeFrequenagy
Signal Bits Values Description Schedule
SeFrequency 8 00000001, The SE provides 50 Hz supply frequency Init
00000010, The SE provides 60 Hz supply frequency
FFi6 Not Available (EV start value)
All Others Reserved
8.3.21.1 The SE shall provide a valid gekrequency value to indicate the nominal frequency of the pupply network. This
value is stptic. In this edition of SAE J3068, the SE may only advertise support for a single frequency.

NOTE: To maintain 1
8.3.22 SelnfoEntry

SeInfoEntryX refe

uture compatibility, it is recommended to only check defined bit positions.

K

rs-to one or more of the signals in the following table:

Signal

Bits Values Description

Schedule

SeInfoEntryl
SeInfoEntry2
SeInfoEntry3
SeInfoEntry4
SeInfoEntry5
SeInfoEntry6

8 0016 - FE15 See Table 18

Ver, Init, Op

Not Available
(EV and SE start value is FFg)

FF1o

SeInfoEntryé6 is set to Not Available on the last page, and only the last page. Valid values may be provided by the SE to
communicate information about exceptional conditions or events detected by the SE; see 11.1. If more than five info codes
are active, multiple pages are required. See 8.4.2.
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8.3.23 SelnfoPageN

umber

SeInfoPageNumber is an enumerator for frames that can provide several pages of SeInfoEntryX values. Typically,
SeInfoPageNumber starts at page number zero (010) and is incremented each time the frame is sent. After the frame with
the last page has been sent, SeInfoPageNumber rolls over and the next frame will contain the zeroth page. See 8.4.2.

Signal Bits Values Description Schedule
SeInfoPageNumber 8 010 t0 4249 Page number Ver, Init, Op
FFi6 Not Available (EV start value)
8.3.24 SeMaxCurrentX
SeMaxCurrentX refers fo one or more of the signals in the following table:

Signal Bits Values Description Schedule
SeMaxCurrentLl 8 010 to 25040 Maximum current, 1 A per bit Init
SeMaxCurrentL2 (SE start value is application specific)

SeMaxCurrentL3

SeMaxCurrentN 25149 - 25449 | Reserved
0016 EV start value
FFie Not Available

These signals are us
of the SE and electr
may take. The inforr
the contact number

8.3.24.1 The SE sh

A value of Not Avail
uses Not Available &

received from the SK.

8.3.24.2 SeMaxCuj
SeAvaild

EXAMPLE: A three-
5.3.2.21
=63 A,

8.3.25 SeNomVoltq

ed by the SE to indicate the maximum current the SE can provide. This value incly
cal infrastructure to which it is attached. They should be the highest value seay
hation is given for each relevant contact of the *EVSE’s connector, e.g., for SeM3

all provide valid seMaxCurrentX valuesfor all contacts. Not Available is not pen

hble is not allowed to be sent in §éMaxCurrentX, zero is used for unconnected
s an internal start value for SseMaxCurrentX which only indicates that a valid va

rentX signal values_ shall be zero for disconnected conductors. Alsg

bleCurrentX.

eing satisfied-would signal SeMaxCurrentLl =70 A, SeMaxCurrentL2 = 63 A
bnd SeMaxCurrentN =70 A. See 8.3.20.3.

gellN

des the design limits
ailableCurrentX
xCurrentLl this is
Mmitted after startup.

conductors. The EV

ue has not yet been

see 8.3.20.2 for

bhase SE desighed to provide the maximum power to a single-phase or three-phase EV without

, SeMaxCurrentL3

SeNomVoltageL1N is used to provide the nominal line-to-neutral voltage provided by the supply network. See 5.2.2.

Signal

Bits Values Description

Schedule

SeNomVoltageLlN

16 040 to 10000+ Nominal voltage, 0.1 V per bit

The SE start value is in this range if the SE can supply only one
nominal voltage (application specific)

Init

FFFF1e Not Available (EV start value)

SE start value is FFFF; if the SE can supply more than one
nominal voltage; see 9.6.2.2

8.3.25.1
Not Availa

ble until the SE reads the EvMaxVoltageLlN. See 9.6.

If the SE can supply more than one nominal voltage, then the start value of SeNomvoltageLl1N shall be set to
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8.3.25.2 After 8.3.25.1 is satisfied, the SE shall provide a valid SeNomVoltageLl1N value to indicate the nominal voltage
between the contact numbers 1 and 4 of the connector.

Typical wye line-to-neutral voltages in North America for three-phase power distribution are 120.0 VAC, 277.0 VAC, and
347.0 VAC. See 5.2.2.

8.3.25.3
4 shall be

the same as from contact number 1 to contact number 4. See 5.3.1.5.

8.3.26 SeNomVoltagel L

This is the nominal line-to-line voltage provided by the supply network. See 5.2.2.

If contact numbers 2 and 3 are supplied with voltage, the nominal voltages from these contacts to contact number

Signal Bits Values Description Schedule
SeNomVoltageLL 16 040 to 10000+, Nominal voltage, 0.1 V per bit Init
The SE start value is in this range if the SE can supply only,one
nominal voltage (application specific value)
FFFFs Not Available (EV start value)
The SE start value is FFFF; if the SE can supply’more than one
nominal voltage; see 9.6.2.2
8.3.26.1 If the SE supplies voltage to only contact number 1, then SeNomvVodtageLL shall be set to INot Available and the
subsequent requirements in 8.3.26 do not apply.
8.3.26.2 If the SE ¢an supply more than one nominal voltage, then the start value of SeNomvoltageL1N shall be set to
Not Availgble until the SE reads the EvMaxVoltageLLSee 9.6.2.2.

8.3.26.3 After 8.3.2
between g

NOTE: A two-phas¢€

but contact pumber 3 is not connected. In¢his example, SseNomvoltageLL indicates the volt

numbers 1 4

Typical wye line-to-/
600.0 VAC. See 5.2

8.3.27 SeSelected

SeSelectedVersi
J3068 may define ne

6.2 is satisfied, the SE shall provide a valid SeNomVoltageL1N value to indicatg
ny of the contact numbers 1, 2, 3 of the“connector to which voltage is supplied.

or a split-phase supply is possible. For example, contact numbers 1 and 2 are |

nd 2, while seMaxCurrerdtD}3 would be zero.

2.
ersion

bn is used by the SE to uniquely identify the Protocol Version chosen by the EV. F
w Proetocol Versions. See 9.5.

the nominal voltage

upplied with voltage,
hge between contact

ne voltages in North. America for three-phase power distribution are 208.0 VAC, 480.0 VAC and

Iture editions of SAE

Signal

Vatues Desctription

DI

Schedule

SeSelectedVersion

0410 - 25449 Selected Protocol Version

Ver, Init, Op

FF16 Not Available (EV and SE start value)
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8.3.28 SeStatuslnit

SeStatusInit is used by the SE to indicate the Initialization status; see 9.6.

Signal Bits Values Description Schedule
SeStatusInit 2 00, Incomplete: Initialization incomplete (SE start value) Ver, Init, Op
01, Complete: Initialization complete (See 9.6.2.3)
10, Error: The SE determines that Initialization fails
11, Not Available (EV start value)
8.3.28.1 The SE shall not set SestatusInit to Not Available during normal operation.
8.3.29 SeStatusOp
SeStatusOp is usefl by the SE to indicate its Operation status; see 9.7.
Signal Bits Values Description Schedule
SeStatusOp 2 00, Deny V: The SE does not permit the EV S2‘switch (nor the SE Ver, Init, Op
contactor) to be closed (SE start value)
01, Permit_V: The SE permits the EV 82 switch (and the SE
contactor) to be closed
10, Error: The SE has detected-an‘Operation error
11, Not Available (EV start value)
8.3.29.1 The SE shall not set SsestatusOp to Not Available during normal operation.
8.3.29.2 The SE shall not set sestatusOp to Permit_\V,unless the schedule is Op.
8.3.30 SeStatusVe
SeStatusVer is usgd by the SE to indicate the-Protocol Version selection status; see 9.5.
Signal Bits Valdes Description Schedule
SeStatusVer 2 00, Incomplete: Protocol Version selection incomplete Ver, Init, Op
(SE start value)
01, Complete: Protocol Version selection complete
10, Error: The SE determines that Protocol Version selection fails
11, Not Available (EV start value)
8.3.30.1 The SE shall not set SestatusVer to Not Available during normal operation.


https://saenorm.com/api/?name=b15f1c52d54de530994c3926e63d9f83

SAE INTERNATIONAL

J3068™ JUL2022

Page 52 of 89

8.3.31 SeSupportedVersionX

SeSupportedVersionX refers to one or more of the signals in the following table:

Signal Bits Values Description Schedule
SeSupportedVersionl | 8 040 PWM-CP; refer to SAE J1772 Ver
SeSupportedVersion?2
SeSupportedversion3 110 LIN-CP as defined in IEC 61851-1:2017, Annex D
Sesupporpedversiont 240 LIN-CP as defined in this edition of SAE J3068

eSupportedVersionb
310- 239 Reserved
24040 - 25349 Reserved for proprietary/experimental implementations.
See Appendix C
2544 Reserved
FFi6 Not Available (EV start value)
Any other unused signals are FF4s

These signals are us
8.3.31.1 Atleast or

8.3.31.2 Ifthe SE s

NOTE: 8.3.31.2 was

SeSupportedVers
4 may be set to Not 4
the last. These signa

8.3.32 SeVersionP

SeVersionPageNu
Versions are suppor
is sent. After the fran
the zeroth page. Sece

ed by the SE to indicate which Protfocol Versions are supported.

e SeSupportedVersionX entry shall be a valid non-zero value.

not required in the first edition of SAE J3068.

i on5 is set to Not Available on the last page, and only the last page. SeSupportg
\vailable or may be valid values. SeSupportedversion5 contains a valid value g
Is are provided by the SE to indicate whieh*communication Protocol Versions are 3

hgeNumber

hnber is an enumerator for frames that can provide several pages of signals. If mo
ed, SevVersionPageNumber may start at page number zero (010) and increment
pe with the last page has been sent, SevVersionPageNumber rolls over and the n
8.4.2.

upports PWM-CP, it shall list Protocol Version 010 in anSéSupportedversiony.

bdVersion?2, 3, and
n every page except
upported. See 8.4.2.

re than four Protocol
each time the frame
bxt frame will contain

Signal

Bits Values Description

Schedule

SeVersionPageNumbg

~

8 Q10to 5149 Page number

Ver

FF16 Not Available (EV start value)

8.4 LIN Frames

8.4.1
Table 14 shows a lis

All frame and signal

List of Defined Frames

t of all defined LIN frames and the contained signals.

names are shown in monospace font.

All frame names have a prefix that indicates the publisher of the frame:

Ca: Cordset Assembly (CA)
Ev: Electric Vehicle (EV)

Se: Supply Equipme

nt (SE)
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8.4.1.1  The frame type of all frames shall be “unconditional Frame”; refer to ISO 17987-3.

The LIN protocol uses 6 bits for the frame identifier (frame ID). Frame identifiers between 010 and 5910 are available for
unconditional frames.

8.4.1.2  Signal positions with respect to frame boundaries shall be as given in Appendix B column five, “Bits within Frame.”

8.4.1.3 All nodes shall publish the frame responses that are assigned to their node, providing at least start values (which
may be Not Available in some cases) for all contained signals.

Also see Appendix B for a summary of signals, frames, and schedules.

Manufacturers may construct additional optional frames using frame ID 5010 - 5910 for their own purposes, however, it is
recommended to us¢ proprietary/experimental Protocol Versions. See 8.3.18 and 8.3.31.

Table 14 - Frames

Frame
Identjfier Frame Name Contained Signals

0 SeVersionList Byte 0: SeSelectedVersion
Byte 1:

Bit O: reserved (= 1)

Bits 1-2: SeStatusVér

Bits 3-4: SestatusTnit

Bits 5-6: SestatusOp

Bit 7: reserved(= 1)
Byte 2: SeversionPageNumber (typically 0016)
Byte 3: SeSupportedversionl (typically 0216)
Byte 4: SeSupportedversion?2 (typically FF1e
Byte 5::Sesupportedversion3 (typically FF1e
Byte 6:"SeSupportedversioni (typically FF1e
Byte-7: SeSupportedversion5 (typically FF1e

)
)
)
)

1 EvVersionList Byte 0: EvSelectedvVersion (typically 0216)
Byte 1:

Bit 0: EvResponseError

Bits 1-2: EvStatusVer

Bits 3-4: EvStatusInit

Bits 5-6: EvStatusOp

Bit 7: EvAwake
Byte 2: EvVersionPageNumber (typically 001s)
Byte 3: EvSupportedversionl (typically 0216)
Byte 4: EvSupportedvVersion2 (typically FF1e)
Byte 5: EvSupportedversion3 (typically FF1e)
Byte 6: EvSupportedvVersion4 (typically FF1e)

Byte 7 EvsSupporteaverstons (typicatty Fre)y

2 SeStatus Byte 0: SeSelectedvVersion (typically 0216)
Byte 1:

Bit O: reserved (= 1)

Bits 1-2: SeStatusVer

Bits 3-4: SeStatusInit

Bits 5-6: SeStatusOp

Bit 7: reserved (= 1)
Byte 2: SeAvailableCurrentLl
Byte 3: SeAvailableCurrentL2
Byte 4: SeAvailableCurrentL3
Byte 5: SeAvailableCurrentN
Bytes 6-7: reserved (all FF16)
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Frame
Identifier

Frame Name

Contained Signals

3

EvStatus

Byte 0: EvSelectedVersion (typically 0216)
Byte 1:
Bit 0: EvResponseError
Bits 1-2: EvStatusVer
Bits 3-4: EvStatusInit
Bits 5-6: EvStatusOp
Bit 7: EvAwake
Byte 2: EvRequestedCurrentLl
Byte 3: EvRequestedCurrentL2
Byte 4: EvRequestedCurrentL3
Byte 5: EvRequestedCurrentN

Bytes 6-7: reserved (all FF16)

EvPresentCurrents

Byte 0: EvSelectedVersion (typically 0216)
Byte 1: EvPresentCurrentLl

Byte 2: EvPresentCurrentL2

Byte 3: EvPresentCurrentL3

Byte 4: EvPresentCurrentN

Bytes 5-7: reserved (all FF16)

SeNomVoltages

Byte 0: SeSelectedvVersion (typically 0216)
Bytes 1-2: SeNomVoltageldN

Bytes 3-4: SeNomVoltagénhl

Byte 5: SeFrequency

Bytes 6-7: reserved (alhFF16)

SeMaxCurrents

Byte 0: SeSelegtedVersion (typically 0216)
Byte 1: SeMagCurrentLl

Byte 2: SeMaxCurrentL2

Byte 3:.s@MaxCurrentL3

Byte 4+ SeMaxCurrentN

Bytés 5-7: reserved (all FF16)

EvMaxVoltages

Byte 0: EvSelectedvVersion (typically 0216)
Bytes 1-2: EvMaxVoltageLlN

Bytes 3-4: EvMaxVoltageLL

Byte 5: EvFrequencies

Bytes 6-7: reserved (all FF16)

EvMinVod tages

Byte 0: EvSelectedVersion (typically 0216)
Bytes 1-2: EvMinVoltageLlN

Bytes 3-4: EvMinVoltageLL

Bytes 5-7: reserved (all FF16)

BvMaxMinCurrents

Byte 0: EvSelectedVersion (typically 0216)
Byte 1: EvMaxCurrentLl

Byle Z: EvMaxCurrentLZ
Byte 3: EvMaxCurrentL3
Byte 4: EvMaxCurrentN

Byte 5: EvMinCurrentLl
Byte 6: EvMinCurrentL?2
Byte 7: EvMinCurrentL3

10

CaProperties

Not used in this edition
of SAE J3068.
Reserved for future
implementation of
cordset nodes

Byte 0: caversion (typically 0116)
Byte 1:
Bit 0: CaResponseError
Bits 1-7: reserved (= all ones)
Byte 2-3: CaMaxVoltage
Byte 4: CaMaxCurrentLl
Byte 5: CaMaxCurrentL?2
Byte 6: CaMaxCurrentL3
Byte 7: CaMaxCurrentN
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Frame
Identifier Frame Name Contained Signals
11 SeInfolList Byte 0: SeSelectedVersion
Byte 1: SeInfoPageNumber
Byte 2: SeInfoEntryl
Byte 3: SeInfoEntry?2
Byte 4: SeInfoEntry3
Byte 5: SeInfoEntry4
Byte 6: SeInfoEntry5
Byte 7: SeInfoEntry6
12 EvInfolList Byte 0: EvSelectedVersion
Byte 1: EvInfoPageNumber
Byte 2: EvInfoEntryl
BYle 3T EVINIoEntryZ
Byte 4: EvInfoEntry3
Byte 5: EvInfoEntry4
Byte 6: EvInfoEntry5
Byte 7: EvInfoEntry6
13 SeErrorList Reserved; used in Protocol Version 1
14 EvErrorList Reserved; used in Protocol Version-1
15 to §9 Reserved
50 to 9 Available for application specific frames
60 Refer to ISO 17987, used in SAE J3068 for the LIN\go-to-sleep command. See 10.{.
61 top3 Refer to ISO 17987, not used in SAE J3068
8.4.2 Paged Frames

The frames Severs
lists than can be con
enumerator (SevVern
identifies what page
content are changed
did not require imple

The paging techniqu
The pages of s«

The pages of 3
values.

ionList, EvVersionList, SeInfolist, and EvInfolList contain lists of va
tained in one frame, these frames Can publish a long list as several pages. The fr.
sionPageNumber, EvVersionPageNumber, SeInfoPageNumber, EvInf
is published. Each time the-frarme is triggered (i.e., each schedule cycle) the enu
. Paging allows long lists te_be published without using many frame IDs. The first
mentation of paging.

e can be used togransmit information that is organized in several pages as follow
VersionLigt and EvInfoList contain Protocol Versions.

eInfolhist contain SeInfoEntryX values. The pages of EvInfoList contf

ues. To allow longer
hmes contain a page
PageNumber) that

erator and the data
dition of SAE J3068

L2

ain EvInfoEntryX

The first time each of the frames is triggered the publisher responds with the respective page num

ber signal set to zero

(010) and provides the corresponding page. Each time the frame is triggered again, the page number signal is
incremented and the corresponding page is provided. After the last page, the process repeats with the page number
signal set to zero (010).

It is recommended that Protocol Version 210 (and Protocol Versions 010 and 110 if supported) be listed in

SeSupportedVersionX and EvSupportedVersionX on the zeroth (010) page to ensure compatibility with devices
that do not implement paging.

ensure compatibility with devices that do not implement paging.

It is recommended that the most important SeInfoEntryX and EvInfoEntryX values be on the zeroth (010) page to
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For all frames of this type, the unused entries of their last page are filled with the value Not Available such that at least

SeSupportedVersionb, EvSupportedVersion5, SeInfoEntry6, or EvInfoEntry6 contains this value. This
allows the receiving side to confirm that all pages have been received. If the number of list elements is divisible by the
number of entries per page (five for SeversionList and EvIinfoList and six for SeInfolList and EvInfolist),

an entire page o

f Not Available is sent after the last page with valid values.

If a paging error is detected, the data from that cycle should be discarded. Paging errors include: the cycle not starting

on page zero, an out-of-sequence page number, and the last value on the last page not being set to Not Available. The
appropriate value may be written to an EvInfoEntryX or SeInfoEntryX Signal. Paging errors should not be
considered fatal, i.e. charging should not be stopped and the control sequence should not be restarted. It may be
appropriate to restart the control sequence if no error-free paging cycles are received for an extended period of time.

8.5

LIN Schedules

Three different sche

Hules are defined to allow short schedule cycle times.

Table 15 lists the required schedules and the frames contained in each schedule. The table also sho

signal values for ead
All schedule names

8.5.1 LIN Schedul

8.5.1.1 The SE sh

See Appendix B for

Manufacturers may

8.5.1.2
frequency

8.5.1.3 In schedu

second.

h control sequence step, and signal positions with respect to byte boundaries.
And values are shown in italic font. Frame names and signal names are shown in
es Table

all use the schedules as defined in Table 15.

b summary of signals, frames, and schedules.

construct additional optional schedules for, their own purposes.

All scheddiles shall have a repetition period which is not an integer multiple of the perig

e Op, the frames SesStatusiand EvStatus shall have a repetition rate of at

vs the normal status

monospace font.

d of the power line

least nine times per
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Table 15 - Chain of control: status, task, schedule, frame

. k-
Present SE Status Signal Values . oS
9 Required Task = § Required Frames
Fi 14 o c Frame ID
SeStatusVer SeStatusInit SeStatusOp {see Figure 14) & “,,-’ ( )
Protocol Version selection
Incomplete SE and EV establish LIN communication SeversionList (0)
| ot D Y Ve EvVersionList (1)
or ncompiete eny_ SE and EV exchange information about er SeInfolList (11)
Error supported communication Protocol EvInfolist (12)
Versions until a Protocol Version is
selected
SeStagud (2)
EvStatud (3)
Initialization selipgvottages (5)
Incomplete . . SeMaxCufrents (6)
Complete o Deny V SE and EV exchange information about Init EVMaxvoltages (7)
£ the power supply and about the EV load EvMinvoltages (8)
[ror ; ity "
until compatibility is verified EvMaxMifCurrents (9)
SeInfoList (11)
EvInfolist (12)
Sestatuq (2)
Any value Operation EvStatuq (3)
Complete Cpmplete except Not SE and EV exchange framesto'cantrol the | Op EvPresertCurrents (4)
Available SE supply voltage and the. £V Joad current SeInfoList (11)
EvInfolist (12)

NOTE: The tasks d¢scribed in Table 15 are SAE J3068 concepts while general LIN concepts include signals, schedules,
and frames.

If a LIN core software with an AP/ following ISO/TR 17987-5 is used, a predefined schedule, . NULL| SCHEDULE, is used
to stop all transfers ¢n the LIN cluster. See 9.1 for a diseussion of the API.
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9. APPLICATION PROGRAM, NORMAL SEQUENCE
9.1 Typical CP Controller Implementation Concept

Figure 13 shows a typical implementation concept for an SE or EV CP controller. The system behavior is controlled by an
application program which controls the LIN communication as well as the required hardware functions, e.g., CP level
detection, proximity detection circuit and control of the S2 switch, the contactor, and the inlet locking mechanism.

LIN communication uses an AP/ according to ISO 17987-5. The APl interfaces to LIN protocol software which accesses the
LIN bus through a serial port (UART) and a LIN transceiver.

The APl is a network software layer that hides the details of a LIN network configuration (e.g., how signals are mapped into
certain frames) from the implementer of the application program. The APl is focused on the signals transported on the LIN
network. A LIN deveJopment tool may be used 1o fake care of the step from network configuraiion 1o jeady-made program
code.

The application program in the SE and the EV writes and reads LIN signal values with the AP/.*The LIN protocol software
takes care of the actual communication.

The application program in the LIN master node (the SE node) uses AP/ calls to staff'or stop LIN schedules, as described
in Sections 9 and 10,

e el el et el el el N
Micqo Controller Unit (MCU)

L SE: Contactor control
Application Program

see Sections 9 and 10

EV: Inlet locking control
and Proximity Detection

Application Programming Interface (API);
see 8.3 (signals) and ISO 17987-5 (controls)

LIN core protocol SE and EV:
see ISO 17987-3 CP Level .
detection

EV: S2 control
Serial communication/port (UART)

}
1
1
[}
1
1
}
1
1
[}
1
1
}
1
1
[}
1
1
}
1
1
[}
1
1
}
1
1
8

CP ecircuit interface for digital CP circuit interface for CP Levels ,
cpmmunication, LIN Transceiver, see 6.2 see 6.2

CP and Ground conductors

Figure 13 - Typical control pilot controller concept
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9.2 Application Program Overview

Figure 14 and Appendix A give an overview of a typical application program structure in an SE or an EV CP controller. A

connection session starts at the left, when the connector is inserted into the inlet and ends, at the right, when the connector

is removed.

A normal control sequence, with no exceptional events, follows the solid line arrows in Figure 14. See 9.4 through 9.8.
A control sequence with exceptions also follows at least some of the dashed arrows in Figure 14. See 10.1 through 10.8.

SE unplugged

SE unplugged

PWM-CP selected
CP Level 12 See 9 .5.4 CP Level 12
l “ T
Sessiqn Protocol Initialization Operation, > Sé¢ssion
start Version Voltage off - end
selection Schedule Init Schedule Op Operation,
See 9}4 » schedule Ver See 9.6 See 9.7 »| Voltage on "4? Ske 9.8
See 9.5 P Schedule Op
CP Levgl 9 CP Level 9 CPLevel9 | See 9L/ CP|Level 9
CP Level 9
CPlevel 6 l

T

EV unplugged
CP Levgl O

A

Exceptions, see 10.1 through 114

» EV upplugged

CP|Level 0

Figure 14 - Dverview of typical application program:¢ontrol sequence during a connectjon session

9.3 Timing Requirements

Table 16 gives a surpmary of all time limits required inn94 through 9.8 and 10.1 through 10.8.
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Name Limit Reference |Description
(seconds)
Tsestart 0.5 9.4.1.2 SE max time to start LIN schedule
Tevstart 1.0 9.4.1.3 EV max time to start responding
Towm 1.1 9.54.1 SE max time to establish LIN-CP
TEvelose 3.0 9.7.24 EV max time to close S2
TsEciose 3.0 9.7.2.5 SE max time to close the contactor
Tgiiten 1.0 9.7.2.6 SE time to ignore CP level glitch
9.7.2.7 EV time to ignore CP level glitch
9.7.2.8 EV time to ignore prox voltage glitch
10.8.5.2 EV time to ignore lock glitch
Tsdadapt 10 9.7.32 SE max time to adapt SeAvailableCurrentX to external limit [for
example, energy management system)
Tevadapt 5.0 9.7.3.6 EV max time to adapt load current to SeAvailableCurrentX
TsHopen 3.0 9.74.2 SE max time to open the contactor
10.7.2.2
Trahpdown 6.0 9.7.5.1 SE min time to wait before interrupting supply
10.2.1.1
Tevopen 3.0 9.7.5.2 EV max time to open S2
10.7.1.1
Tunfock 3.0 9.8.1.1 EV max time to unlock’inlet
9.8.2.2
Tuel 5.0 10.3.1.1 SE and EV timeout before Protocol Version selection fails
10.3.2.1
Tini 5.0 10.4.1.1 SE and EV timeout before Initialization fails
10.4.2.1
TooliN 2.0 10.7.1.1 EV.min time to wait before opening S2, no LIN headers
18;;? SE min time to wait before opening the contactor, no LIN responges
107.2.2
Tsd 12 0.10 108241 SE max time to open the contactor, SE detects CP level 12
Te\ unlockea | 0.10 10.8.5.1 EV max time to stop drawing current if unexpectedly unlocked.
Refer to SAE J1772 “EVSE and EV/PHEV response time
specifications” table.
9.4 Control Sequgnce
9.4.1 Control Sequence Start
9.4.1.1  When the EV detects that the proximity circuit is connected, it shall immobilize the EV if it is safe to do so, and
measure the proximity circuit voltage (see Table 13) to determine the resistance of the current coding resistor R6.
This value shall be used to limit the EV load current, as described in 9.7.3.4.
9.41.2 When the SE detects a change from CP level 12 to 9, or in exceptional situations described in Section 10, the SE
shall set all its published and subscribed signals to start values (see 8.3) and begin schedule Ver within Tsestart
(0.5 second).
9.4.1.3 When the EV detects CP level # 0, or in exceptional situations described in Section 10, the EV shall set all its
published and subscribed signals to start values (see 8.3) and be ready to respond to LIN headers within Tevstart
(1.0 second).
9.4.1.4 The SE shall communicate at a bit rate of 19.2 kbps nominal.

Table 16 - Application program timing limits
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9.5

9.5.1

9.5.1.1

Protocol Version Selection

Protocol Version Selection Sequence

task as specified in this section.

9.56.1.2

the EV to select a preferred Protocol Version.

9.5.1.3

EV to exchange the signals listed for these frames in Table 14.

This section referen

If Protocol Version s

9.5.2 Protocol Vel
9.5.2.1 The SE sh
Deny V,

(1.1 secor

Reading valid value
the EV has initializeq

9.5.2.2 When the
in EvSel
EvSelect

9.5.23 Once Ses

9.5.3

9.5.3.1 The EV sH
Deny V, §

The EV has thus det

9.5.3.2

values, wr

blection fails, see 10.3.

Protocol Version Selection, EV Normal Sequence

The EV shall read the ‘values of SeSupportedversionX in all pages of SeversionLi{

es paged frames. See 8.4.2.

sion Selection, Normal SE Sequence

all wait until it reads EvStatusVer = Incomplete, EvStatusIndit = Incomplete)
before continuing. If the SE supports PWM-CP and valid\values are not d
ds), the SE shall continue as in 9.5.4.

b from the EV is how the SE determines that LIN communication is successfully
its LIN node.

SE reads EvStatusVer = Complete and reads a valid value in EvSelectedve
ectedVersion iS in an SeSupportedvVersionX, it shall set SeSel
edVersion and write SeStatusvVer =Complete.

tatusVer = Complete, it shall remain Complete for the remainder of the control

all wait until it reads seStatusVer = Incomplete, SeStatusInit = Incomplete,
efore continuing.

ermined that L/N.communication is successfully established and that the SE has in

te EvSelectedVersion = its chosen value, and write EvStatusver = Compl

While sestatusvVer = (Incomplete OR Error) the SE and the EV shall perform the Protocol Version selection

During Protocol Version selection the SE shall use schedule Ver to establish LIN communication and to enable

The schedule Ver shall trigger the frames listed in Table 15 to allow the application programs in the SE and the

and EvStatusOp =
etected within Tpwm

established and that

Fsion and the value
ectedVersion to

sequence.

and SeStatusOp =

tialized its LIN node.

t, select one of the
pfe.

NOTE: In some circt

mstances (e.g., the EV only supports one Protocol Version) it may be suffucient fi

br the EV to read the

SeSupportedvVersionX values every time SeVersionList Is received uniil it finds a match, ignoring the page

number.

9.56.3.3

Once EvStatusVer = Complete, it shall remain Complete for the remainder of the control sequence.

If no match is found after all pages are read, the EV may continue as in 9.5.4.3 (if PWM is supported by the EV, and the EV
detects PWM from the SE) or else the EV shall proceed to 10.3.1.

9.5.4 Protocol Version Selection, Optional Sequence to Start PWM-CP

9.54.1

If an SE that also implements PWM-CP detects no valid LIN responses from the EV within Tpwm (1.1 seconds)

after detecting a change of CP level from 12 to 9, the SE shall stop the schedule Ver and, when the SE is ready
to supply power, start sending 10 to 96% PWM.
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9542

If the SE detects CP level 6 while sending PWM, it shall apply PWM-CP during the rest of the connection session.

If the SE does not detect CP level 6 within a time limit (application specific), it may retry to establish LIN-CP using schedule

Ver, see 9.4.1.2.

9543

and use PWM-CP during the rest of the connection session.

9.6 Initialization

If an EV that also implements PWM-CP detects PWM, when the EV is ready to receive power, it shall close S2

NOTE: The use of AND and OR (in all caps) are the Boolean logical operators, where OR is inclusive.

9.6.1 Initialization
9.6.1.1  While ses
the Initiali:
9.6.1.2  During Ini
their AC V
allow the
9.6.1.3 The sched

EV to exclhange the signals listed for these frames in Table 14.

If Initialization fails,

9.6.2 Initialization

9.6.2.1 Ifthe SE
shall be N
read the A

Then the SE selects

9.6.2.2 If SeNomV
nominal v
available

power.

9.6.2.3 Once the

verify that

Sequence

tatusVer = Complete and SeStatusInit = (Incomplete OR Error)the SE@nd
ration task as specified in this section.

ialization, the SE shall use schedule Init to enable the SE and the EV to exchan
oltage, current and frequency limits. Both the SE and the EV determine that th
ontrol sequence to continue to Operation (9.7)

ule Init shall trigger the frames listed in Table 15 to allow the' application prograr

ee 10.4

Normal SE Sequence

Dt Available at the beginning of Initialization, and the SE waits to indicate its suppli
V limits.

and writes the SE limits that safely allow the highest supply power.

b1tagel.1N = Not Avajlable and SeNomVoltageLl = Not Available (the SE can s

bltage), the SE shall first read EvMaxVoltageL 1N and EvMaxVoltageLL and t
alues for SeNonpvoeltageLlN and SeNomVoltageLl, if any, that safely alloy

SE has read all EV frames in the Init schedule, and the SE reads EvStatusIni
the EVcand the SE are compatible and then write SestatusInit = Complete.

ed-ift

Compatibility is verif

the EV shall perform

pe information about
by are compatible to

hs in the SE and the

can supply more than one nominal voltage level, then SeNomvoltageLlN angl SeNomVoltageLL

bd voltage until it has

upply more than one
hen write compatible
v the highest supply

Complete it shall

((seNomvVoltageLl1N AND EvMaxVoltageLlN are valid values) OR

(SeNomvVo
(SeNomvVo
SeNomVo
SeNomVo
SeNomVo
SeMaxCu
SeMaxCu
SeMaxCu
SeFrequ

(
(
(
(
(
(
(

9.6.2.4

ltageLL AND EvMaxVoltageLL are valid values)) AND

ltageLlN £ EvMaxVoltageLlN OR either side = Not Available) AND
ltageLlN 2 EvMinVoltageLlN OR either side = Not Available) AND
ltagell <EvMaxVoltageLL OR either side = Not Available) AND
ltagelL 2 EvMinVoltageLL  OR either side = Not Available) AND
rrentLl 2 EvMinCurrentLl OR EvMinCurrentLl = Not Available) AND
rrentl2 2 EvMinCurrentlL2  OREvMinCurrentL2 = Not Available) AND
rrentlL3 2 EvMinCurrentL3 OR EvMinCurrentL3 = Not Available) AND
ency (bitwise AND) EvFrequencies # 0).

while power is available.

The SE shall not set SestatusInit = Complete unless it can continuously supply at least EvMinCurrentX
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9.6.2.5 If the SE does signal SsestatusInit = Complete, then during the Op schedule, the SE shall not reduce
SeAvailableCurrentX below EvMinCurrentX while power is available. See 9.7.5.1.
9.6.2.6 Once SestatusInit = Complete, it shall remain Complete for the remainder of the control sequence.

The SE continues as in 9.7.

9.6.3

9.6.3.1

Initialization,

Normal EV Sequence

that the EV and the SE are compatible and then write EvStatusInit = Complete.

Compatibility is verif

ed if-

When the EV reads SeNomVoltageL 1N # Not Available OR SeNomVoltagelLl # Not Available, it shall verify

((seNomv¢pltageLl1N AND EvMaxVoltageLlN are valid values) OR
(seNomvVoll tageLL, AND EvMaxVoltageLL are valid values)) AND
(SeNomVoll tageL1N € EvMaxVoltageL1N OR either side = Not Available) AND
(SeNomVo|l tagel. 1N 2 EvMinVoltageL1N OR either side = Not Available) AND
(SeNomVoll tageLL < EvMaxVoltageLL OR either side = Not Available)AND
(SeNomVolltageLl, =2 EvMinVoltageLL OR either side = Not Available) AND
(SeMaxCufrrentLl 2 EvMinCurrentLl OR EvMinCurrentLl ~Wot Available) AND
(SeMaxCurrentL2 2 EvMinCurrentL2 OR EvMinCurrentXk2 = Not Available) AND
(SeMaxCurrentL3 2 EvMinCurrentL3 OREvMinCurrentl3 = Not Available) AND
(EvMinCurrentX < currentindicated by R6; see Table 12)-AND
(SeFrequency (bitwise AND) EvFrequencies # 0).
9.6.3.2 Once EvsftatusInit = Complete, it shall remain Cotnplete for the remainder of the contro| sequence.
9.7 Operation
9.7.1 Operation Sequence Start
9.711 While segtatusver = Complete AND sSestatusInit = Complete, the SE and the AV shall perform the
Operation|task as specified in this section.
9.7.1.2 During Ogeration the SE shall.use schedule Op to enable the SE and the EV to exchange ignals to control the
AC voltage and current.
9.7.1.3 The schedule Op shallrigger the frames listed in Table 15 to allow the application programs in the SE and the

EV to exclhange the.signals listed for these frames in Table 14.

9.7.2 Operation, \

oltage Control

The EV closes S2 only when permitted by both the EV and the SE. See 9.7.2.4. Permission from the EV (EvStatusOp =
Permit_V) should be interpreted by the SE as a desire to charge. The SE closes the contactor when the EV closes S2 if
permitted by both the EV and the SE. At this point, voltage is supplied. See 9.7.2.5.

The logic for normal control of S2 in the EV and the contactor in the SE is illustrated by the equivalent logic diagrams in
Figure 15.

In exceptional cases (e.g., ground fault or isolation fault) the S2 or the contactor may be opened by internal EV or SE
hardware. SAE J3068 does not specify how to implement such functionality.
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SeStatusVer = Complete EV: S2
SeStatusInit = Complete AND \?Jﬁ:ﬁdaﬁmy
SeStatusOp = Permit_V gate inputs are
EvStatusOp = Permit_V true
Control Pilot | P Level CP Level = 6 (S2 closed)
detector
SE: Contagtor
Schedule is Op AND closed only
SqStatusOp = Permit V' gate wheén all
EyStatusOp = Permit_V inputs are {rue

If the inlet locking 1
EvStatusOp = Per

9.7.21 Before the

9.7.22 When the
NOTE: The EV may

If the EV does not
EvInfoEntryX Sig
9.7.2.3 When the

If the SE is not imme
to indicate why it ind

Figure 15 - Control logic concepts for S2 and contactor; informative

nechanism is electronically controlled, and the inlet{synot locked, it is locked
mit V. See 5.4.3.

EV sets EvstatusOp = Permit_V, it shall verify:the inlet is locked. See 5.4.3.
EV wants to receive AC voltage, it shall writ€é EvStatusOp = Permit_V.
write EvStatusOp = Permit_V regardless of the value in SeStatusOp.

want to receive AC voltage~while in schedule Op, the EV may write an ap
nal to indicate why it indicates EvStatusOp = Deny V.

SE is willing to supply.AC voltage, it shall write SeStatusOp = Permit_V.

diately willing to supply AC voltage, the SE may write an applicable value to an sS4
cates SeStatusOp = Deny V.

before the EV sets

blicable value to an

InfoEntryX signal

SeStatusVer and

St detects CP level 6

9.7.24 When EvptatusOp = Permit_ V AND the EV reads SeStatusOp = Permit_V (AND
SeStatugInit Complete), the EV shall close S2 within Tevcose (3 seconds).
972.5 When Se LQLUDUJ:J = PUIHH‘t_‘V’ AND thU SE lcado E S‘L,QL,LADULJ = PGIIIII'I.‘_‘VI M\l D thc =]

(AND the schedule is Op), the SE shall close the contactor within Tseciose (3 secon

ds).

To ensure reliable operation, measurement of the CP level is fault tolerant:

9.7.2.6

conditions for closing the contactor are still met), the SE shall not open the contactor.

9.7.2.7

EvStatusOp = Deny_V or open S2 for conditions lasting < 1 second (Tgiitch).

If the SE detects CP level 9 (or CP level 3) for < 1 second (tgitch) While EvStatusOp = Permit_V (and all other

If the EV measures CP levels for fault detection that would result in an interruption of charging, it shall not set
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To ensure reliable operation, measurement of the prox voltage is fault tolerant:

9.7.2.8

If the EV detects an unexpected prox voltage (other than error or no connector inserted; see Table 13 lines 1, 2,

and 11), it shall not set EvsStatusOp = Deny_V or open S2 for conditions lasting < 1 second (Tgiitch)-

EXAMPLE: The preceding requirement is meant to reduce interruptions to the control sequence caused by noise on the
prox. For example, if during Operation, an EV with a 32 A cordset connected detects an SAE J1772 connector
connected, (an adjacent state) or the undefined space between states, for < 1 second (Tgiten), charging is not
interrupted.

NOTE: The requirements 9.7.2.7 and 9.7.2.8 do not preclude a temporary ramp-down of load current.

9.7.3  Operation, Current Control

Current control uses
grid energy manage

The EV may use Evl
than the correspond
state by writing a ve
is high.

The EV may use Ev

9.7.3.1  While the
allowed E
9.7.3.2 If an ext
SeAvail
SE adapt
9.7.3.3 The EV sh
9.7.34 The EV sh
and 9.4.1.

NOTE: If the curren
are allowed

9.7.3.5 Ifthe SEn
draw, it sh

SeAvailj

static limits determined during Initialization and other information (static or dynam|
ment system, the electric vehicle charging control, vehicle climate system,ather e

equestedCurrentX to inform an energy management system. These Walues m
Nng SeAvailableCurrentX signals. E.g. The EV may inform the-SE'that the E
[y low value (e.g., 1 A) to EvRequestedCurrentX when the battery is fully charg

bresentCurrentX to inform the SE. The SE may use-this information to confirm

contactor is closed the SE shall write values to SeAvailableCurrentX to in
V load current. The values may be constant or may vary during Operation.

brnal energy management system reduces the available supply current, f
bleCurrentX to the new values within\Tseadapt (10 seconds). However, it is re
As quickly as possible.

all not draw load current exceeding the SeAvailableCurrentX values.

all not draw load current exceeding the value indicated by the current coding resis
1.

coding resistor R6;indicates a limit of 63 A (three-phase) or 70 A (single-phase),
f SeAvailableCurrentX allows. See 5.3.2.

honitors the)EV’s charge current for purposes of terminating the charge session d
all onlysdo so after 1.3 A above SeAvailableCurrentX for values under 12
bleCurrentX for values above 12 A.

c) exchanged with a
Kternal systems, etc.

by be lower or higher
V goes to a standby
ed or when the tariff

load current, etc.

Hicate the maximum

he SE shall adapt

commended that the

tor R6; see Table 13

higher load currents

ue to excess current
\, or above 111% of

NOTE: Prior to terminating the charge session, the SE may initially attempt to mitigate excess current by reducing the
SeAvailableCurrentX as appropriate. This strategy reduces the risk of a failed charging session.

9.7.3.6

If the SE reduces SeAvailableCurrentX to values lower than the present load current, the EV shall adapt to

the new values within Tevadapt (5 seconds). However, it is recommended that the EV adapt as quickly as possible.

9.7.4 EV Commands Interruption of the AC Supply Voltage

The EV may, at any time, command interruption of the AC supply voltage by writing EvStatusOp = Deny V and opening
S2. The EV may write an applicable value to an EvInfoEntryX signal to indicate why the supply was interrupted.

9.7.41

In exceptional cases

, the EV may write EvStatusOp = Deny_V and/or open S2 at any load current.

Before interrupting the AC supply voltage, the EV shall normally reduce the load currentto < 1 A.
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9.74.2

(3 seconds). See 9.7.2.6.

When the SE reads EvStatusOp = Deny V or detects CP level 9, it shall open the contactor within Tseopen

NOTE: To improve noise immunity, the timing in this requirement is based on SAE J1772, not IEC 61851-1.

9.74.3

SeStatusOp = Permit_V, the control sequence shall then proceed as specified in 9.7.2.4.

9.7.5 SE Interrupting the AC Supply Voltage

If the EV again becomes ready to receive voltage, it shall write EvStatusOp = Permit_V. If the EV also reads

The SE may, at any time, interrupt the AC supply voltage by writing SeStatusOp = Deny_V and opening the contactor.
The SE may write an applicable value to an seInfoEntryX signal to indicate why the supply was interrupted.

9.7.5.1

In exceptional cases
and write SeStatus

9.7.5.2 When the|EV reads SestatusOp = Deny V, it shall stop drawing currentif possible and it
open S2 within Tevopen (3 seconds).

9.7.5.3 The SE shall open the contactor within Tseopen (3 seconds) of thé EV opening S2 (see 9.7 .4.
contactor [after Trampdown (6 seconds) of signaling SeAvailableCurrentxX = 0 if the EV
appropriately.

9.7.5.4 If the SE again becomes ready to supply voltage, .it shall write SeStatusOp = Permit V.

EvStatug

9.8 Connection Sgssion End, Initiated by the User

The connection sesS

SAE J3068 does ng
example, when to ur

a connection session, it may command_interruption of the AC supply as described in 9.7.5 but it canng

will be unlocked. Se

Before intgrrupting the AC supply voltage, the SE shall normally write all SeAvailable€us

Trampdown (j

may signgl SeStatusOp = Deny_ V sooner if it reads all EvPresentCurrentX <4.

seconds) to allow the EV to stop the load current before signaling SeStatusoj

(e.g., if the EV does not reduce the load current as required by the SE) the SE m3
Op = Deny _V at any load current.

Op = Permit_V and detects CP level 6,(the control sequence shall then proceed a

ion ends when the user removes the connector from the inlet.

t specify how a user.can initiate a connection session end. This is up to the A

£ 5.4.3.
Session ‘End While AC Voltage Is Not Supplied

userrequests the connection session to end while the contactor is open, the EV

rrentX = 0 and wait
= Deny V. The SE

y open the contactor

has not already, and

P) and may open the
has not responded

If the SE also reads
5 specified in 9.7.2.5.

EV manufacturer (for

lock the inlet). Only_a)connection session ended by the EV is considered here. If the SE wishes to end

t guarantee the inlet

shall unlock the inlet

(3 seconds) if the locking mechanism is electronically controlled and not alread

y unlocked.

no longer be immobilized.

9.8.1 Connection
9.8.1.1  When the
within Tuni
9.8.1.2
9.8.2
9.8.2.1
supply as
98.2.2

9.8.1.1.

Connection Session End While AC Voltage Is Supplied

described in 9.7.4.

When the EV detects that the proximity circuit is no longer connected (the connector is removed), the EV shall

When the user requests the EV to end the connection session, the EV shall command interruption of the AC

After Tseopen OF sooner if the EV reads all SeAvailableCurrentX =0 (see 9.7.4.2), the EV shall proceed from
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10. APPLICATION PROGRAM, EXCEPTIONAL EVENTS

10.1 LIN Sleep

While S2is open and the CP level is 9 (AC voltage is not supplied), the EV and the SE may interrupt the LIN communication
and set their LIN transceivers to LIN sleep mode. LIN sleep is specified in ISO 17987-2. All LIN transceivers have a control
input which the MCU can use to control the sleep mode (disable or enable the transceiver).

To safely start communication again after LIN sleep, the system always restarts with schedule Ver and all signals reset to

start values.

10.1.1 Going to LIN Sleep

10.1.1.1 If S2is op
10.1.1.2 |If the SE s
go-to-slee
sleep.
10.1.1.3 When the
values (se€
10.1.1.4 Ifthe user
in 9.8.1.

10.1.2 EV Wakes {

10.1.2.1 Ifthe EV g

10.1.2.2 When the

9.5, Proto
10.1.3 SE Wakes U

10.1.3.1 Ifthe SE g

Protocol \

10.1.3.2 If the EV

selection.
10.2 Intentional Re

During Initialization

en and the EV determines to request to go to L/N sleep, It shall write EvAwake &

b commands, set all of its published and subscribed signals to start values (se

FV receives a go-to-sleep command, the EV shall set all of its published and subs
e 8.3) and go to LIN sleep.

requests the connection session to end, while the EV is.in LIN sleep, the EV shall

p the SE

etermines to wake up from LIN sleep, it shall send wake-up signals (refer to ISO

col Version selection.
p the EV

etermines to wake up from LIN sleep, it shall start schedule Ver and then procee
ersion selection.

etects LIN headers from the SE, it shall wake up and proceed as specified in ¢

start of the-Control Sequence During Initialization or Operation

br~Operation, the EV or the SE may request to restart the control sequence fr

selection by followin

upports sleep, then when the SE reads EvAwake = 0, the SE shall stopcthe’present schedule, send

8.3) and go to LIN

bribed signals to start

proceed as specified

17987-2).

SE detects LIN wake-up signals, it shallFvake up, start schedule Ver, and then proceed as specified in

d as specified in 9.5,

).5, Protocol Version

bm Protocol Version

g the prpe below. This can he used.to rnnngnfinm Pratocal Version, for mmmpln

10.2.1 EV Determines to Request a Restart

10.2.1.1
in9.7.4.

10.2.1.2

Before requesting a restart while S2 is closed, the EV shall request interruption of the supply voltage as specified

When S2 is open, the EV may request a restart by resetting all published and subscribed signals to start values

in the EV (see 8.3). In this case, the SE shall respond to EvSelectedvVersion = Not Available by restarting.

10.2.1.3

If the SE reads EvSelectedVersion = Not Available AND SsestatusVer = Complete it shall stop the present

schedule, reset all published and subscribed signals to start values in the SE (see 8.3) and start schedule Ver to

restart the

10.2.1.4

Protocol Version negotiation.

The control sequence shall continue as in 9.5.
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10.2.2 SE Determines to Request a Restart

subscribed signals to start values in the SE (see 8.3).

10.2.2.1

9.7.5.
10.2.2.2
10.2.2.3 If the EV

reads SeSelectedVersion = Not Available AND EvStatusVer

Before requesting a restart while the contactor is closed, the SE shall interrupt the supply voltage as specified in

When the contactor is open the SE may trigger a restart. In this case, the SE shall reset all published and

= Complete, the EV shall stop

drawing current, the EV shall reset all published and subscribed signals to start values (see 8.3) and wait for the
SE to start schedule Ver to restart the Protocol Version negotiation.

10.2.2.4 The sequence shall continue as in 9.5.

10.3 Protocol Versi

10.3.1 EV Determir

10.3.1.1 If the EV

have noc

bn Selection Fails
es that Protocol Version Selection Fails

letermines that Protocol Version selection is not successful within-Tvet (5 second
bmmon Protocol Version), the EV shall write EvStatusVer = Erforand the EV mg

value to an EvInfoEntryX signal to indicate that Protocol Version selection failed. The

continue f

10.3.2 SE determin

10.3.2.1 If the SE

have no c
SeStatud
Protocol V
may reque

10.4

10.4.1 EV Determir

If the EV determines|
restart as described

10.4.1.1 If the EV

br a limited time using schedule Ver. The EV may request t6_go to LIN sleep as sj
es that Protocol Version Selection Fails

letermines that Protocol Version selection is nét.successful within Tver (5 second
bmmon Protocol Version, or the EV selects a version that the SE does not suppo
Ver = Error and the SE may write an applicable value to an SeInfoEntryX §
ersion selection failed. The communication may continue for a limited time using s}
st to go to LIN sleep as specified in 10:4.1.

Initialization Fails

es that Initialization Fails

that Initialization canhet be performed correctly, the EV may (for a limited numbe
n10.2.1.

determines~that Initialization is not successful within Tinit (5 seconds) (e.g.,

compatibl

), the E)~shall write EvStatusInit = Error and the EV may write an ap

EvInfoEfptryX signal to indicate that Initialization failed. The communication may contin

s) (e.g., SE and EV
y write an applicable
communication may
ecified in 10.1.1.

s) (e.g., SE and EV
t), the SE shall write
jgnal to indicate that
chedule Ver. The EV

of retries) request a

SE and EV are not
blicable value to an
ue for a limited time

using schédulelnit or the EV may request to go to LIN sleep as specified in 10.1.1.

10.4.2 SE Determinesthatnitiatization+aits

If the SE determines that Initialization cannot be performed correctly, the SE may (for a limited number of retries) request a
restart as described in 10.2.2.

10.4.2.1 If the SE determines that Initialization is not successful within Tint (5 seconds) (e.g., SE and EV are not
compatible), the SE shall write seStatusInit = Error and the SE may write an applicable value to an
SeInfoEntryX signal to indicate that Initialization failed. The communication may continue for a limited time

using schedule Init or the EV may request to go to LIN sleep as specified in 10.1.1.
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10.5 SE Power Outage

A power outage in the SE may affect the charging power or the control power or both. Only control power outage is treated

here.

10.5.1 SE Power Outage Requirements

10.5.1.1

If the SE has a control power outage during charging and the EV detects this as CP level 0 while the proximity

circuit is still connected, the EV shall prepare for restart (as described in relevant sections of 10.2.1) to be ready
to restart the control sequence. The EV may go to LIN sleep to save power. When the EV detects CP level # 0
(SE control power returns), the EV shall wake up its LIN transceiver and proceed as in 9.4.

10.5.1.2

If control power returns to the SE and the SE detects CP level 9, it shall restart the control sequence from 9.4.1.2.

10.5.1.3 Ifthe user

as specifig
10.6 SE or EV MCL
10.6.1 SE MCU W4
10.6.1.1 If the SE A
10.6.1.2 The EV sh
10.6.2 EV MCU We
10.6.2.1 If the EV A
10.6.2.2 The SE sh
10.7 LIN Communi
10.7.1 EV Detects

10.7.1.1 If the EV

interruptio
for AC inte

requests the connection session to end while there is an SE control power outage,
din 9.8.1.

) Watchdog Reset

tchdog Reset

UCU is reset by a watchdog circuit, it shall restart the controfsequence from 9.4.1|
all continue as in 10.2.2.3.

tchdog Reset

all continue as in 10.2.1.3.

cation Interrupted

No LIN Headers

fetects no LIN headers for more than Tnouin (2 seconds) while S2 is closed, the

h of the AC supply ‘voltage within Tevopen (3 seconds) after reception of the last L
rruption procedure.

10.7.1.2 Ifthe EV ¢
agreed (s

SE resum

After the EV has req
detect LIN headers.

etects no-LIN headers for more than TnoLin (2 seconds), while S2 is open and LIN
e 10.1.1),-the EV shall restart as described in 9.4.1.3, to be ready to restart the cd
s seqding headers.

MCU is reset by a watchdog circuit, it shall restart the control sequence from 9.4.1|3

the EV shall proceed

EV shall command
N header. See 9.7.4

sleep has not been
ntrol sequence if the

10.7.2 SE Detects No LIN Responses

10.7.2.1

indicate that it did not

If the SE detects no LIN responses for more than TroLin (2 seconds) while the contactor is closed, it shall interrupt

the AC supply voltage within Tseopen (3 seconds) of the last response. See 9.7.5 for AC interruption procedure.

10.7.2.2

If the SE detects no LIN responses for more than ThoLin (2 seconds), while the contactor is open, it shall trigger a

restart as described in 9.4.1.2 to be ready to restart the control sequence if the EV resumes sending responses.

After the SE has triggered a restart it may write an applicable value to an SeInfoEntryX signal to indicate that it did not
detect LIN responses.
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10.8 Faults

10.8.1 EV Detects an Internal Fault

10.8.1.1

the appropriate status signal, depending on the present fask and schedule.

If internal EV testing indicates that charging is not possible while S2 is open, the EV shall write the value Error to

EXAMPLE: EvStatusVer = Error, EvStatusInit = Error, or EvStatusOp = Error. The EV may also write an applicable
value to an EvInfoEntryX signal to indicate why charging is not possible. The EV and the SE may go to LIN

sleep.

10.8.1.2

If internal EV testing while S2 is closed indicates that charging should be stopped, the EV shall command

interruption of the AC voltage supply as described in 9.7.4, and then perform as specified in 10.8.1.1.

10.8.2 SE Detects

10.8.2.1 If internal

write the

EXAMPLE: seStat
applicab
goto L/

10.8.2.2 If internal

nternal Fault

SE hardware testing indicates that charging is not possible while the gontactor i

usVer = Error, or SeStatusInit = Error, or SeStatusOp,'=) Error. The SH
le value to an seInfoEntryX signal to indicate why charging is'not possible. The
N sleep.

SE hardware testing indicates that charging should¢bevstopped while the contac

shall interfupt the AC voltage supply as described in 9.7.5, aid then perform as specified in

10.8.3 SE Detects
10.8.3.1 Ifthe SE ¢
9.7.5, and

CP Level 0

etects CP level 0 while the contactor is_elosed, it shall interrupt the AC voltage su
then restart according to 9.4.

CP level 0 may be c@used by a short circuit between the CP conductor and the ground conductor, or b

the SE or EV contro
10.8.4 SE Detects

10.8.4.1 Ifthe SE g

write SeSt

CP level 12 may be g
being interrupted, by

10.8.5 EV Detects

pilot interfaces.
CP Level 12

etects CP level 12'while the contactor is closed, it shall open the contactor within
atusOp = Deny V.

aused by the connector being unplugged (the inlet locking mechanism has a fault),
the grednd conductor being interrupted, or by a hardware fault in the SE or EV cd

UneXpected Inlet Unlock

5 open, the SE shall

alue Error to the appropriate status signal, depending on the present fask and schedule.

E may also write an
EV and the SE may

for is closed, the SE
10.8.2.1.

pply, as described in

y a hardware fault in

Tse_12 (100 ms) and

by the CP conductor
ntrol pilot interfaces.

10.8.5.1

If the locking mechanism is of the manually actuated type, or the manual override is readily accessible and, while

voltage is being supplied, the EV detects the inlet is unlocked, the EV shall stop drawing current within Tev_uniocked

(100 ms).

10.8.5.2

See 5.4.3.

request the interruption of supply voltage as specified in 9.7.4.

If, while voltage is being supplied, the EV detects the inlet is unlocked for more that Tgiten (1 second), it shall
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11. RECOMMENDED DIAGNOSTIC INFORMATION EXCHANGE

This Protocol Version defines two paged frames which are used to exchange information about faults and other conditions
about the current or previous control sequence. See 8.4.2.

11.1 EvinfoEntryX and SelnfoEntryX Signal Values

Tables 17 and 18 show defined values for the signals in EvInfoEntryX and SeInfoEntryX. See 8.3.3 and 8.3.22. It is
intended that the SE be aware of conditions affecting the EV, and vice versa. Values should be sent every paging cycle
while the condition is active, and cease being sent once the condition is no longer active. Values marked with an asterisk
(*) may also be sent during schedule Ver in the control sequence after they occur within a connection session to indicate
why the control sequence was restarted.

SAE J3068 does nof require the use of these signals. It is permissible, but not recommended, to leave] all entries set to Not
Available.

EXAMPLE: If the SE’'s CCID trips, it should set the appropriate value (2B1s or 2C+6) in an SeInfoErtryX signal; the EV
will ther] be aware of why charging was interrupted. This information could be“uUsed by[an EV technician to
diagnosg a no-charge condition. See 3.6.

Table 17 - EvinfoEntryX values

Value Description Remark

004 to 1046 | Reserved

1146 EV detgrmines that Protocol Version selection fails 10.3.1

1246 EV detgrmines that Initialization fails 10.4.1

1346* EV detgrmines to restart the control sequence to reselect Protocol Version 10.2.1

1446* [This vajue is deprecated] 10.2.1

1546* EV needis to restart the control sequence after an MCU'reset 10.6.2

1646" EV nee(is to restart the control sequence after detecting CP level 0 while the proximity circuit is connected (e.p., |10.5
SE confrol power outage)

176" EV detgcts no LIN headers for longer than Jqeul 10.7.1

1846* EV detgrmines to restart the control sequence after detecting a recoverable internal fault 10.7.2

1946 EV will ferminate charging, an unrecoverable internal fault was detected 10.8.1

1A Maximum available current is too low 104.1

1B1s Minimurn available voltage.is'too high 10.4.1

1C1e Frequerjcy does not match 10.4.1

1D16 Charging delayed dGe\to energy management system 9.7.2.2

1E6 EV isolgtion fault

1F16 EV is ngt imfediately ready to receive AC voltage 9.7.2.2

2046 EV requests’the AC supply voltage to be interrupted by reducing the load current to <1 A, writing EvStatusop = |9.7.4
Deny_V and opening S2

2146 EV requests the AC supply voltage to be interrupted by immediately opening S2 9.74

2246 Maximum available voltage is too low

2346 Unable to lock or latch the charging inlet, charging delayed until ock/latch succeeds

2446 Paging error 8.4.2

2546 EV requires at least EvMinCurrentX to supply a fixed load at the present time 8.3.8

2646-DF 6 Reserved
EO-FE+s Manufacturer specific
FFie Empty (default)

*These codes may appear in schedule Ver to signify a fault in a previous control sequence. In this context, they are
informational and should not be construed to mean the current control sequence cannot continue normally.
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	5.2.1.2 An SAE J3068 EV shall comply with applicable requirements listed in Table 3.
	Table 2 - EVSE classification
	Table 3 - EV classification


	5.2.2 Supplied AC Voltage Compatibility
	5.2.2.1 The SE shall communicate its nominal system voltage rounded as specified in ANSI C84.1 (see 8.3.25 and 8.3.26).
	5.2.2.2 The EV shall communicate its nominal voltage range by transmitting its minimum and maximum nominal voltage rounded as specified in ANSI C84.1. The EV may transmit a wider range but whatever limits it transmits, it shall not be damaged by volta...

	5.2.3 Supplied AC Power, informative
	Table 4 - Examples of three-phase AC power (informative)
	Table 5 - Examples of single-phase AC power (informative)


	5.3 EVSE Requirements
	5.3.1 EVSE General Requirements
	5.3.1.1 The installation of the EVSE shall be done in accordance with local electrical codes.
	5.3.1.2 The EVSE shall meet and be listed to the general product requirements specified in the Tri-National EVSE Standard.
	5.3.1.3 The EVSE shall incorporate a listed system of personnel protection as specified in the Tri-National EVSE Safety Standards.
	5.3.1.4 An SE of type SAE J3068 AC6 LIN/PWM (see Table 3) shall first attempt LIN-CP after plug-in. If LIN communication fails, then the SE may start PWM-CP. See 9.5.4.1 and 9.5.4.2.
	5.3.1.5 Neutral shall be wired through the EVSE to connector contact number 4. See Figure 7 and Table 6.
	5.3.1.6 At least contact number 1 shall be wired to a line conductor. See Figure 7 and Table 6.

	5.3.2 Operation Outside Limits Defined in IEC 61851 and IEC 62196
	5.3.2.1 The EVSE shall be designed for case C charging; see 3.5.
	5.3.2.2 EVSE designed to provide more than 63 A three-phase and/or more than 70 A single-phase shall be tested and certified as a unit with their cordsets.
	5.3.2.3 The EVSE shall not use PWM-CP controls (as defined in the “Control Pilot” section of SAE J1772) when nominal system voltages exceed 415Y/240 VAC. Only LIN-CP shall be used when these voltage limits are exceeded.


	5.4 EV Requirements
	5.4.1 EV Cable Ampacity Coordination
	5.4.2 EV General Requirements
	5.4.2.1 The on-board EV charging system electronic components shall meet the requirements specified in SAE J1211.
	5.4.2.2 If the EV is designed to draw current only from a single-phase, it shall be capable of drawing current between contact numbers 1 and 4 (see Figure 7 and Table 6).
	5.4.2.3 The EV shall not support PWM-CP unless it is designed to operate at a maximum of at least 240 VAC if single-phase and 415Y/240 VAC if three-phase.

	5.4.3 Inlet Locking

	5.5 Couplers
	5.5.1 Coupler Requirements
	5.5.1.1 Couplers shall fulfill the requirements defined in the Tri-National Cordset Standard.
	5.5.1.2 Couplers manufactured according to this recommended practice shall be marked on its outer surface in Arial font: “SAE J3068™.” Any party providing such identification warrants that the connector and/or vehicle inlet complies with all mandatory...
	5.5.1.3 SAE J3068 AC6 connectors shall have a mechanical design according to IEC 62196-2:2016, Sheet 2-IIe, Sheet 1 and Sheet 2.
	5.5.1.4 SAE J3068 AC6 inlets shall have a mechanical design according to IEC 62196-2:2016, Sheet 2-IIf, Sheet 1 and Sheet 2.
	5.5.1.5 SAE J3068 DC8 No AC and SAE J3068 DC8/AC6 couplers shall have a mechanical design according to IEC 62196-3:2014 Standard Sheets 3-IVa Sheet 1 through Sheet 5, and Standard Sheets 3-IVc Sheet 1 through Sheet 5.
	5.5.1.6 All SAE J3068 couplers shall comply with requirements 26.7, 26.8, and 26.9 (insulating nose cone pull test) from IEC 62196-1:2014.
	5.5.1.7 Couplers shall have contact functionality according to IEC 62196-2 and 62196-3; see Table 6 for a summary.
	5.5.1.8 The socket outlet from IEC 62196-2:2016 Standard Sheet 2-IIa Sheet 1 and Sheet 2, and the plug (see Figure 9) from Standard Sheet 2-IIb Sheet 1 and Sheet 2 shall not be implemented with this edition of SAE J3068.
	5.5.1.9 Inlets shall be equipped with a locking mechanism that includes a monitoring function indicating if the inlet is locked or unlocked.
	5.5.1.10 Connectors shall apply current coding via the proximity circuit, as defined in 7.2. Connectors rated > 63 A three-phase or > 70 A single-phase, shall signal current limit via the digital data link and the proximity resistor shall be coded for...
	5.5.1.11 Temperature monitoring shall be used in inlets at current levels >63 A for three-phase or > 70 A for single-phase.
	Figure 7 - Typical SAE J3068 AC6 connector and inlet photos (contact placement as seen by user)
	Figure 8 - SAE J3068 DC8 no AC connector and SAE J3068 DC8/AC6 inlet (contact placement as seen by user)
	Table 6 - Coupler contact functions


	5.5.1.12 The couplers described in IEC 62196-2:2016, Sheets 2-llc and 2-lld (illustrated in Figure 9) shall not be used in North America.
	Figure 9 - AC6 keyed couplers, NOT ALLOWED



	5.6 Communication Requirements
	5.6.1 LIN-CP Communication
	5.6.2 DC Charging
	5.6.2.1 For control of DC charging, the system shall have:

	5.6.3 Proximity Function


	6. CONTROL PILOT
	6.1 General
	Figure 10 - Comparison of SAE J3068 CP levels to SAE J1772 states (not to scale)

	6.2 Control Pilot Circuit
	Figure 11A - Configuration without PWM-CP compatibility
	Figure 11B - Configuration with PWM-CP compatibility for SE and EV
	Figure 11 - Suggested electrical equivalent circuit diagrams for connection of LIN nodes to the control pilot
	6.2.1 Control Pilot Tables
	Table 7 - SE control pilot circuit parameters
	6.2.1.1 The SE implementation shall provide a control pilot source impedance equivalent to that listed in Table 7.
	Table 8 - EV control pilot circuit parameters

	6.2.1.2 The EV implementation shall provide control pilot load impedances equivalent to those listed in Table 8.
	Table 9 - Transceiver parameters (SE and EV)

	6.2.1.3 The LIN-CP transceivers shall comply with the parameters listed in Table 9.
	6.2.1.4 The LIN transceiver shall comply with the requirements for 12 V LIN systems in the “Line driver/receiver” section of ISO 17987-4.
	6.2.1.5 The transceiver shall implement pulse forming (slope control) on both rising and falling waveform edges.

	6.2.2 Comparison with the Standard ISO 17987-4 LIN Bus Circuit
	6.2.3 Requirements for PWM-CP (Optional)
	6.2.3.1 During PWM-CP operation, the SE shall not signal available current higher than the current rating of the lowest rated conductor including neutral.
	6.2.3.2 If PWM-CP is supported, the internal nominal 30 kΩ pull-up resistances in the LIN transceivers shall not interfere with the detection of “State F” when in PWM mode; refer to SAE J1772.
	6.2.3.3 In PWM-CP mode, the EV and SE shall fulfill all requirements in the “General Conductive Charging - Control Pilot” section of SAE J1772 not superseded by requirements in SAE J3068.

	6.2.4 Optional Cordset Node

	6.3 CP Level Signaling
	6.3.1 CP Level Definition
	Table 10 - Definition of CP levels

	6.3.2 CP Level Detection by the EV
	6.3.2.1 The EV shall detect if the CP level is = 0 or ≠ 0 to enable control functions specified in the application program; see Sections 9 and 10.

	6.3.3 CP Level Detection by the SE
	6.3.3.1 The SE shall measure the control pilot voltage between the CP conductor and the ground conductor and determine if the measured voltage represents CP level 12, 9, 6, or 0. See Table 11.
	Table 11 - Recommended CP level detection by the SE




	7. PROXIMITY DETECTION
	7.1 General
	7.1.1 Proximity Detection
	7.1.2 Immobilization
	7.1.2.1 If the EVSE is mobile, i.e., a truck or trailer, the mobile EVSE shall be immobilized when connected to an EV. In case C (3.5), when the control pilot leaves CP level 12, the mobile EVSE shall be immobilized.
	7.1.2.2 Resistor R5 in Figures 12 and 6 shall be placed in the inlet to enable diagnostics.


	7.2 Proximity Detection Circuit
	7.2.1 Proximity Detection Circuit General Requirements
	7.2.1.1 The EVSE and the EV shall use the proximity detection circuit shown in Figure 12.
	7.2.1.2 The proximity detection circuit shall present impedances equivalent to those listed in Table 12.
	7.2.1.3 EV supply voltage to R4 shall be 5.0 V ± 5%.
	7.2.1.4 The EV shall detect the voltage between the proximity pin and equipment ground as specified in Table 13.
	Figure 12 - Equivalent proximity circuit diagram for SAE J3068 coupler
	Table 12 - Component values
	Table 13 - EV detection of proximity voltages





	8. DIGITAL COMMUNICATION PROTOCOL
	8.1  General
	8.1.1 LIN General Requirements
	8.1.1.1 The SE and the EV shall implement the LIN protocol according to ISO 17987-2 Section 5 and ISO 17987-3 Sections 1 through 5. Exceptions are detailed in this recommended practice.


	8.2 LIN Protocol Introduction
	8.3 LIN Signals
	8.3.1 EvAwake
	8.3.1.1 The EV shall provide a value of 12 in EvAwake when it wants to stay awake.

	8.3.2 EvFrequencies
	8.3.2.1 The EV shall provide a valid EvFrequencies value to indicate its rated frequencies. The EV may be rated for one or more frequencies. See 9.6.2.3 and 9.6.3.1.

	8.3.3 EvInfoEntryX
	8.3.4 EvInfoPageNumber
	8.3.5 EvMaxCurrentX
	8.3.5.1 EvMaxCurrentX shall be provided by the EV to indicate its maximum rated current at each corresponding contact of the EV inlet.
	8.3.5.2 If the EV is designed to draw only single-phase current between L1 and N, the EV shall set both EvMaxCurrentL1 and EvMaxCurrentN to the same value, and the other values to Not Available.
	8.3.5.3 If a contact is not wired, the corresponding EvMaxCurrentX shall be set to Not Available.

	8.3.6 EvMaxVoltageL1N
	8.3.6.1 If contact number 4 is wired, a valid non-zero EvMaxVoltageL1N value shall be provided by the EV to indicate its highest nominal voltage between contact numbers 1 and 4.
	8.3.6.2 If this value is not applicable, as in the case of an EV where the neutral contact (number 4) is not wired, the EV shall set EvMaxVoltageL1N to Not Available. See 8.3.9.2.

	8.3.7 EvMaxVoltageLL
	8.3.7.1 If contact numbers 2 and/or 3 are wired (in addition to contact number 1, see 5.3.1.6), a valid non-zero EvMaxVoltageLL value shall be provided by the EV to indicate its highest nominal voltage between any of the contact numbers 1, 2, and 3 of...
	8.3.7.2 If this value is not applicable, as in the case of an EV where contact numbers 2 and 3 are not wired, the EV shall set EvMaxVoltageLL to Not Available. See 8.3.10.2.

	8.3.8 EvMinCurrentX
	8.3.8.1 If a contact is not wired, the corresponding EvMinCurrentX shall be set to Not Available.

	8.3.9 EvMinVoltageL1N
	8.3.9.1 If contact number 4 is wired, a valid non-zero EvMinVoltageL1N value shall be provided by the EV to indicate its lowest nominal voltage (see 5.2.2) between contact number 4 and any of the contact numbers 1, 2, or 3 of the EV inlet. This signal...
	8.3.9.2 If this value is not applicable, as in the case where the neutral contact (number 4) is not wired, the EV shall set EvMinVoltageL1N to Not Available. See 8.3.6.2.

	8.3.10 EvMinVoltageLL
	8.3.10.1 If the EV loads from line-to-line, a non-zero EvMinVoltageLL shall be provided by the EV to indicate its lowest nominal voltage (see 5.2.2) between any two of the contact numbers 1, 2, and 3 of the EV inlet. This signal will be compared again...
	8.3.10.2 If this value is not applicable, as in the case of an EV where contact numbers 2 and 3 are not wired, the EV shall set EvMinVoltageLL to Not Available. See 8.3.7.2.

	8.3.11 EvPresentCurrentX
	8.3.11.1 If supported, the EV shall adjust EvPresentCurrentX dynamically in accordance with the current that it is drawing.
	8.3.11.2 If the EV does not measure or estimate its load current, it shall set the EvPresentCurrentX to Not Available for each connected contact and to zero for each unconnected contact.

	8.3.12 EvRequestedCurrentX
	8.3.12.1 If the EV does not support this function, values for conductors that can draw current shall be set to Not Available.
	8.3.12.2 Values for conductors that cannot draw current shall be set to zero, even if the EV does not support this function. For example, an EV that loads single-phase only from L1 to N would signal zero for L2 and L3.

	8.3.13 EvResponseError
	8.3.14 EvSelectedVersion
	8.3.15 EvStatusInit
	8.3.15.1 The EV shall not set EvStatusInit to Not Available during normal operation.

	8.3.16 EvStatusOp
	8.3.16.1 The EV shall not set EvStatusOp to Not Available during normal operation.
	8.3.16.2 The EV shall not set EvStatusOp to Permit_V unless SeStatusVer = Complete and SeStatusInit = Complete (i.e. the schedule is Op).

	8.3.17 EvStatusVer
	8.3.17.1 The EV shall not set EvStatusVer to Not Available during normal operation.

	8.3.18 EvSupportedVersionX
	8.3.18.1 At least one EvSupportedVersionX entry shall contain a valid non-zero value.
	8.3.18.2 If the EV supports PWM-CP, it shall list Protocol Version 010 in an EvSupportedVersionX.

	8.3.19 EvVersionPageNumber
	8.3.20 SeAvailableCurrentX
	8.3.20.1 The SE shall provide valid SeAvailableCurrentX values for every connected contact.
	8.3.20.2 SeAvailableCurrentX signal values shall be Not Available for disconnected conductors. Also see 8.3.24.2 for SeMaxCurrentX.
	8.3.20.3 Unless 5.3.2.2 is satisfied, SeAvailableCurrentX shall not be greater than 63 A. SeAvailableCurrentL1 and SeAvailableCurrentN may be up to 70 A if and only if SeAvailableCurrentL2 AND SeAvailableCurrentL3 are zero or Not Available.

	8.3.21 SeFrequency
	8.3.21.1 The SE shall provide a valid SeFrequency value to indicate the nominal frequency of the supply network. This value is static. In this edition of SAE J3068, the SE may only advertise support for a single frequency.

	8.3.22 SeInfoEntryX
	8.3.23 SeInfoPageNumber
	8.3.24 SeMaxCurrentX
	8.3.24.1 The SE shall provide valid SeMaxCurrentX values for all contacts. Not Available is not permitted after startup.
	8.3.24.2 SeMaxCurrentX signal values shall be zero for disconnected conductors. Also see 8.3.20.2 for SeAvailableCurrentX.

	8.3.25 SeNomVoltageL1N
	8.3.25.1 If the SE can supply more than one nominal voltage, then the start value of SeNomVoltageL1N shall be set to Not Available until the SE reads the EvMaxVoltageL1N. See 9.6.
	8.3.25.2 After 8.3.25.1 is satisfied, the SE shall provide a valid SeNomVoltageL1N value to indicate the nominal voltage between the contact numbers 1 and 4 of the connector.
	8.3.25.3 If contact numbers 2 and 3 are supplied with voltage, the nominal voltages from these contacts to contact number 4 shall be the same as from contact number 1 to contact number 4. See 5.3.1.5.

	8.3.26 SeNomVoltageLL
	8.3.26.1 If the SE supplies voltage to only contact number 1, then SeNomVoltageLL shall be set to Not Available and the subsequent requirements in 8.3.26 do not apply.
	8.3.26.2 If the SE can supply more than one nominal voltage, then the start value of SeNomVoltageL1N shall be set to Not Available until the SE reads the EvMaxVoltageLL. See 9.6.2.2.
	8.3.26.3 After 8.3.26.2 is satisfied, the SE shall provide a valid SeNomVoltageL1N value to indicate the nominal voltage between any of the contact numbers 1, 2, 3 of the connector to which voltage is supplied.

	8.3.27 SeSelectedVersion
	8.3.28 SeStatusInit
	8.3.28.1 The SE shall not set SeStatusInit to Not Available during normal operation.

	8.3.29 SeStatusOp
	8.3.29.1 The SE shall not set SeStatusOp to Not Available during normal operation.
	8.3.29.2 The SE shall not set SeStatusOp to Permit_V unless the schedule is Op.

	8.3.30 SeStatusVer
	8.3.30.1 The SE shall not set SeStatusVer to Not Available during normal operation.

	8.3.31 SeSupportedVersionX
	8.3.31.1 At least one SeSupportedVersionX entry shall be a valid non-zero value.
	8.3.31.2 If the SE supports PWM-CP, it shall list Protocol Version 010 in an SeSupportedVersionX.

	8.3.32 SeVersionPageNumber

	8.4 LIN Frames
	8.4.1 List of Defined Frames
	8.4.1.1 The frame type of all frames shall be “unconditional Frame”; refer to ISO 17987-3.
	8.4.1.2 Signal positions with respect to frame boundaries shall be as given in Appendix B column five, “Bits within Frame.”
	8.4.1.3 All nodes shall publish the frame responses that are assigned to their node, providing at least start values (which may be Not Available in some cases) for all contained signals.
	Table 14 - Frames


	8.4.2 Paged Frames

	8.5 LIN Schedules
	8.5.1 LIN Schedules Table
	8.5.1.1 The SE shall use the schedules as defined in Table 15.
	8.5.1.2 All schedules shall have a repetition period which is not an integer multiple of the period of the power line frequency.
	8.5.1.3 In schedule Op, the frames SeStatus and EvStatus shall have a repetition rate of at least nine times per second.
	Table 15 - Chain of control: status, task, schedule, frame




	9. APPLICATION PROGRAM, NORMAL SEQUENCE
	9.1 Typical CP Controller Implementation Concept
	Figure 13 - Typical control pilot controller concept

	9.2 Application Program Overview
	Figure 14 - Overview of typical application program control sequence during a connection session

	9.3 Timing Requirements
	Table 16 - Application program timing limits

	9.4 Control Sequence
	9.4.1 Control Sequence Start
	9.4.1.1 When the EV detects that the proximity circuit is connected, it shall immobilize the EV if it is safe to do so, and measure the proximity circuit voltage (see Table 13) to determine the resistance of the current coding resistor R6. This value ...
	9.4.1.2 When the SE detects a change from CP level 12 to 9, or in exceptional situations described in Section 10, the SE shall set all its published and subscribed signals to start values (see 8.3) and begin schedule Ver within TSEstart (0.5 second).
	9.4.1.3 When the EV detects CP level ≠ 0, or in exceptional situations described in Section 10, the EV shall set all its published and subscribed signals to start values (see 8.3) and be ready to respond to LIN headers within TEVstart (1.0 second).
	9.4.1.4 The SE shall communicate at a bit rate of 19.2 kbps nominal.


	9.5 Protocol Version Selection
	9.5.1 Protocol Version Selection Sequence
	9.5.1.1 While SeStatusVer = (Incomplete OR Error) the SE and the EV shall perform the Protocol Version selection task as specified in this section.
	9.5.1.2 During Protocol Version selection the SE shall use schedule Ver to establish LIN communication and to enable the EV to select a preferred Protocol Version.
	9.5.1.3 The schedule Ver shall trigger the frames listed in Table 15 to allow the application programs in the SE and the EV to exchange the signals listed for these frames in Table 14.

	9.5.2 Protocol Version Selection, Normal SE Sequence
	9.5.2.1 The SE shall wait until it reads EvStatusVer = Incomplete, EvStatusInit = Incomplete, and EvStatusOp = Deny_V, before continuing. If the SE supports PWM-CP and valid values are not detected within Tpwm (1.1 seconds), the SE shall continue as i...
	9.5.2.2 When the SE reads EvStatusVer = Complete and reads a valid value in EvSelectedVersion and the value in EvSelectedVersion is in an SeSupportedVersionX, it shall set SeSelectedVersion to EvSelectedVersion and write SeStatusVer = Complete.
	9.5.2.3 Once SeStatusVer = Complete, it shall remain Complete for the remainder of the control sequence.

	9.5.3 Protocol Version Selection, EV Normal Sequence
	9.5.3.1 The EV shall wait until it reads SeStatusVer = Incomplete, SeStatusInit = Incomplete, and SeStatusOp = Deny_V, before continuing.
	9.5.3.2 The EV shall read the values of SeSupportedVersionX in all pages of SeVersionList, select one of the values, write EvSelectedVersion = its chosen value, and write EvStatusVer = Complete.
	9.5.3.3 Once EvStatusVer = Complete, it shall remain Complete for the remainder of the control sequence.

	9.5.4 Protocol Version Selection, Optional Sequence to Start PWM-CP
	9.5.4.1 If an SE that also implements PWM-CP detects no valid LIN responses from the EV within Tpwm (1.1 seconds) after detecting a change of CP level from 12 to 9, the SE shall stop the schedule Ver and, when the SE is ready to supply power, start se...
	9.5.4.2 If the SE detects CP level 6 while sending PWM, it shall apply PWM-CP during the rest of the connection session.
	9.5.4.3 If an EV that also implements PWM-CP detects PWM, when the EV is ready to receive power, it shall close S2 and use PWM-CP during the rest of the connection session.


	9.6 Initialization
	9.6.1 Initialization Sequence
	9.6.1.1 While SeStatusVer = Complete and SeStatusInit = (Incomplete OR Error) the SE and the EV shall perform the Initialization task as specified in this section.
	9.6.1.2 During Initialization, the SE shall use schedule Init to enable the SE and the EV to exchange information about their AC voltage, current and frequency limits. Both the SE and the EV determine that they are compatible to allow the control sequ...
	9.6.1.3 The schedule Init shall trigger the frames listed in Table 15 to allow the application programs in the SE and the EV to exchange the signals listed for these frames in Table 14.

	9.6.2 Initialization, Normal SE Sequence
	9.6.2.1 If the SE can supply more than one nominal voltage level, then SeNomVoltageL1N and SeNomVoltageLL shall be Not Available at the beginning of Initialization, and the SE waits to indicate its supplied voltage until it has read the EV limits.
	9.6.2.2 If SeNomVoltageL1N = Not Available and SeNomVoltageLL = Not Available (the SE can supply more than one nominal voltage), the SE shall first read EvMaxVoltageL1N and EvMaxVoltageLL and then write compatible available values for SeNomVoltageL1N ...
	9.6.2.3 Once the SE has read all EV frames in the Init schedule, and the SE reads EvStatusInit = Complete it shall verify that the EV and the SE are compatible and then write SeStatusInit = Complete.
	9.6.2.4 The SE shall not set SeStatusInit = Complete unless it can continuously supply at least EvMinCurrentX while power is available.
	9.6.2.5 If the SE does signal SeStatusInit = Complete, then during the Op schedule, the SE shall not reduce SeAvailableCurrentX below EvMinCurrentX while power is available. See 9.7.5.1.
	9.6.2.6 Once SeStatusInit = Complete, it shall remain Complete for the remainder of the control sequence.

	9.6.3 Initialization, Normal EV Sequence
	9.6.3.1 When the EV reads SeNomVoltageL1N ≠ Not Available OR SeNomVoltageLL ≠ Not Available, it shall verify that the EV and the SE are compatible and then write EvStatusInit = Complete.
	9.6.3.2 Once EvStatusInit = Complete, it shall remain Complete for the remainder of the control sequence.


	9.7 Operation
	9.7.1 Operation Sequence Start
	9.7.1.1 While SeStatusVer = Complete AND SeStatusInit = Complete, the SE and the EV shall perform the Operation task as specified in this section.
	9.7.1.2 During Operation the SE shall use schedule Op to enable the SE and the EV to exchange signals to control the AC voltage and current.
	9.7.1.3 The schedule Op shall trigger the frames listed in Table 15 to allow the application programs in the SE and the EV to exchange the signals listed for these frames in Table 14.

	9.7.2 Operation, Voltage Control
	Figure 15 - Control logic concepts for S2 and contactor, informative
	9.7.2.1 Before the EV sets EvStatusOp = Permit_V, it shall verify the inlet is locked. See 5.4.3.
	9.7.2.2 When the EV wants to receive AC voltage, it shall write EvStatusOp = Permit_V.
	9.7.2.3 When the SE is willing to supply AC voltage, it shall write SeStatusOp = Permit_V.
	9.7.2.4 When EvStatusOp = Permit_V AND the EV reads SeStatusOp = Permit_V (AND SeStatusVer and SeStatusInit = Complete), the EV shall close S2 within TEVclose (3 seconds).
	9.7.2.5 When SeStatusOp = Permit_V AND the SE reads EvStatusOp = Permit_V AND the SE detects CP level 6 (AND the schedule is Op), the SE shall close the contactor within TSEclose (3 seconds).
	9.7.2.6 If the SE detects CP level 9 (or CP level 3) for ≤ 1 second (Tglitch) while EvStatusOp = Permit_V (and all other conditions for closing the contactor are still met), the SE shall not open the contactor.
	9.7.2.7 If the EV measures CP levels for fault detection that would result in an interruption of charging, it shall not set EvStatusOp = Deny_V or open S2 for conditions lasting ≤ 1 second (Tglitch).
	9.7.2.8 If the EV detects an unexpected prox voltage (other than error or no connector inserted; see Table 13 lines 1, 2, and 11), it shall not set EvStatusOp = Deny_V or open S2 for conditions lasting ≤ 1 second (Tglitch).

	9.7.3 Operation, Current Control
	9.7.3.1 While the contactor is closed the SE shall write values to SeAvailableCurrentX to indicate the maximum allowed EV load current. The values may be constant or may vary during Operation.
	9.7.3.2 If an external energy management system reduces the available supply current, the SE shall adapt SeAvailableCurrentX to the new values within TSEadapt (10 seconds). However, it is recommended that the SE adapt as quickly as possible.
	9.7.3.3 The EV shall not draw load current exceeding the SeAvailableCurrentX values.
	9.7.3.4 The EV shall not draw load current exceeding the value indicated by the current coding resistor R6; see Table 13 and 9.4.1.1.
	9.7.3.5 If the SE monitors the EV’s charge current for purposes of terminating the charge session due to excess current draw, it shall only do so after 1.3 A above SeAvailableCurrentX for values under 12 A, or above 111% of SeAvailableCurrentX for val...
	9.7.3.6 If the SE reduces SeAvailableCurrentX to values lower than the present load current, the EV shall adapt to the new values within TEVadapt (5 seconds). However, it is recommended that the EV adapt as quickly as possible.

	9.7.4 EV Commands Interruption of the AC Supply Voltage
	9.7.4.1 Before interrupting the AC supply voltage, the EV shall normally reduce the load current to ≤ 1 A.
	9.7.4.2 When the SE reads EvStatusOp = Deny_V or detects CP level 9, it shall open the contactor within TSEopen (3 seconds). See 9.7.2.6.
	9.7.4.3 If the EV again becomes ready to receive voltage, it shall write EvStatusOp = Permit_V. If the EV also reads SeStatusOp = Permit_V, the control sequence shall then proceed as specified in 9.7.2.4.

	9.7.5 SE Interrupting the AC Supply Voltage
	9.7.5.1 Before interrupting the AC supply voltage, the SE shall normally write all SeAvailableCurrentX = 0 and wait Trampdown (6 seconds) to allow the EV to stop the load current before signaling SeStatusOp = Deny_V. The SE may signal SeStatusOp = Den...
	9.7.5.2 When the EV reads SeStatusOp = Deny_V, it shall stop drawing current if possible and it has not already, and open S2 within TEVopen (3 seconds).
	9.7.5.3 The SE shall open the contactor within TSEopen (3 seconds) of the EV opening S2 (see 9.7.4.2) and may open the contactor after Trampdown (6 seconds) of signaling SeAvailableCurrentX = 0 if the EV has not responded appropriately.
	9.7.5.4 If the SE again becomes ready to supply voltage, it shall write SeStatusOp = Permit_V. If the SE also reads EvStatusOp = Permit_V and detects CP level 6, the control sequence shall then proceed as specified in 9.7.2.5.


	9.8 Connection Session End, Initiated by the User
	9.8.1 Connection Session End While AC Voltage Is Not Supplied
	9.8.1.1 When the user requests the connection session to end while the contactor is open, the EV shall unlock the inlet within Tunlock (3 seconds) if the locking mechanism is electronically controlled and not already unlocked.
	9.8.1.2 When the EV detects that the proximity circuit is no longer connected (the connector is removed), the EV shall no longer be immobilized.

	9.8.2 Connection Session End While AC Voltage Is Supplied
	9.8.2.1 When the user requests the EV to end the connection session, the EV shall command interruption of the AC supply as described in 9.7.4.
	9.8.2.2 After TSEopen or sooner if the EV reads all SeAvailableCurrentX = 0 (see 9.7.4.2), the EV shall proceed from 9.8.1.1.



	10. APPLICATION PROGRAM, EXCEPTIONAL EVENTS
	10.1 LIN Sleep
	10.1.1 Going to LIN Sleep
	10.1.1.1 If S2 is open and the EV determines to request to go to LIN sleep, it shall write EvAwake = 0.
	10.1.1.2 If the SE supports sleep, then when the SE reads EvAwake = 0, the SE shall stop the present schedule, send go-to-sleep commands, set all of its published and subscribed signals to start values (see 8.3) and go to LIN sleep.
	10.1.1.3 When the EV receives a go-to-sleep command, the EV shall set all of its published and subscribed signals to start values (see 8.3) and go to LIN sleep.
	10.1.1.4 If the user requests the connection session to end, while the EV is in LIN sleep, the EV shall proceed as specified in 9.8.1.

	10.1.2 EV Wakes Up the SE
	10.1.2.1 If the EV determines to wake up from LIN sleep, it shall send wake-up signals (refer to ISO 17987-2).
	10.1.2.2 When the SE detects LIN wake-up signals, it shall wake up, start schedule Ver, and then proceed as specified in 9.5, Protocol Version selection.

	10.1.3 SE Wakes Up the EV
	10.1.3.1 If the SE determines to wake up from LIN sleep, it shall start schedule Ver and then proceed as specified in 9.5, Protocol Version selection.
	10.1.3.2 If the EV detects LIN headers from the SE, it shall wake up and proceed as specified in 9.5, Protocol Version selection.


	10.2 Intentional Restart of the Control Sequence During Initialization or Operation
	10.2.1 EV Determines to Request a Restart
	10.2.1.1 Before requesting a restart while S2 is closed, the EV shall request interruption of the supply voltage as specified in 9.7.4.
	10.2.1.2 When S2 is open, the EV may request a restart by resetting all published and subscribed signals to start values in the EV (see 8.3). In this case, the SE shall respond to EvSelectedVersion = Not Available by restarting.
	10.2.1.3 If the SE reads EvSelectedVersion = Not Available AND SeStatusVer = Complete it shall stop the present schedule, reset all published and subscribed signals to start values in the SE (see 8.3) and start schedule Ver to restart the Protocol Ver...
	10.2.1.4 The control sequence shall continue as in 9.5.

	10.2.2 SE Determines to Request a Restart
	10.2.2.1 Before requesting a restart while the contactor is closed, the SE shall interrupt the supply voltage as specified in 9.7.5.
	10.2.2.2 When the contactor is open the SE may trigger a restart. In this case, the SE shall reset all published and subscribed signals to start values in the SE (see 8.3).
	10.2.2.3 If the EV reads SeSelectedVersion = Not Available AND EvStatusVer = Complete, the EV shall stop drawing current, the EV shall reset all published and subscribed signals to start values (see 8.3) and wait for the SE to start schedule Ver to re...
	10.2.2.4 The sequence shall continue as in 9.5.


	10.3 Protocol Version Selection Fails
	10.3.1 EV Determines that Protocol Version Selection Fails
	10.3.1.1 If the EV determines that Protocol Version selection is not successful within Tver (5 seconds) (e.g., SE and EV have no common Protocol Version), the EV shall write EvStatusVer = Error and the EV may write an applicable value to an EvInfoEntr...

	10.3.2 SE determines that Protocol Version Selection Fails
	10.3.2.1 If the SE determines that Protocol Version selection is not successful within Tver (5 seconds) (e.g., SE and EV have no common Protocol Version, or the EV selects a version that the SE does not support), the SE shall write SeStatusVer = Error...


	10.4 Initialization Fails
	10.4.1 EV Determines that Initialization Fails
	10.4.1.1 If the EV determines that Initialization is not successful within Tinit (5 seconds) (e.g., SE and EV are not compatible), the EV shall write EvStatusInit = Error and the EV may write an applicable value to an EvInfoEntryX signal to indicate t...

	10.4.2 SE Determines that Initialization Fails
	10.4.2.1 If the SE determines that Initialization is not successful within Tinit (5 seconds) (e.g., SE and EV are not compatible), the SE shall write SeStatusInit = Error and the SE may write an applicable value to an SeInfoEntryX signal to indicate t...


	10.5 SE Power Outage
	10.5.1 SE Power Outage Requirements
	10.5.1.1 If the SE has a control power outage during charging and the EV detects this as CP level 0 while the proximity circuit is still connected, the EV shall prepare for restart (as described in relevant sections of 10.2.1) to be ready to restart t...
	10.5.1.2 If control power returns to the SE and the SE detects CP level 9, it shall restart the control sequence from 9.4.1.2.
	10.5.1.3 If the user requests the connection session to end while there is an SE control power outage, the EV shall proceed as specified in 9.8.1.


	10.6 SE or EV MCU Watchdog Reset
	10.6.1 SE MCU Watchdog Reset
	10.6.1.1 If the SE MCU is reset by a watchdog circuit, it shall restart the control sequence from 9.4.1.2.
	10.6.1.2 The EV shall continue as in 10.2.2.3.

	10.6.2 EV MCU Watchdog Reset
	10.6.2.1 If the EV MCU is reset by a watchdog circuit, it shall restart the control sequence from 9.4.1.3.
	10.6.2.2 The SE shall continue as in 10.2.1.3.


	10.7 LIN Communication Interrupted
	10.7.1 EV Detects No LIN Headers
	10.7.1.1 If the EV detects no LIN headers for more than TnoLIN (2 seconds) while S2 is closed, the EV shall command interruption of the AC supply voltage within TEVopen (3 seconds) after reception of the last LIN header. See 9.7.4 for AC interruption ...
	10.7.1.2 If the EV detects no LIN headers for more than TnoLIN (2 seconds), while S2 is open and LIN sleep has not been agreed (see 10.1.1), the EV shall restart as described in 9.4.1.3, to be ready to restart the control sequence if the SE resumes se...

	10.7.2 SE Detects No LIN Responses
	10.7.2.1 If the SE detects no LIN responses for more than TnoLIN (2 seconds) while the contactor is closed, it shall interrupt the AC supply voltage within TSEopen (3 seconds) of the last response. See 9.7.5 for AC interruption procedure.
	10.7.2.2 If the SE detects no LIN responses for more than TnoLIN (2 seconds), while the contactor is open, it shall trigger a restart as described in 9.4.1.2 to be ready to restart the control sequence if the EV resumes sending responses.


	10.8 Faults
	10.8.1 EV Detects an Internal Fault
	10.8.1.1 If internal EV testing indicates that charging is not possible while S2 is open, the EV shall write the value Error to the appropriate status signal, depending on the present task and schedule.
	10.8.1.2 If internal EV testing while S2 is closed indicates that charging should be stopped, the EV shall command interruption of the AC voltage supply as described in 9.7.4, and then perform as specified in 10.8.1.1.

	10.8.2 SE Detects Internal Fault
	10.8.2.1 If internal SE hardware testing indicates that charging is not possible while the contactor is open, the SE shall write the value Error to the appropriate status signal, depending on the present task and schedule.
	10.8.2.2 If internal SE hardware testing indicates that charging should be stopped while the contactor is closed, the SE shall interrupt the AC voltage supply as described in 9.7.5, and then perform as specified in 10.8.2.1.

	10.8.3 SE Detects CP Level 0
	10.8.3.1 If the SE detects CP level 0 while the contactor is closed, it shall interrupt the AC voltage supply, as described in 9.7.5, and then restart according to 9.4.

	10.8.4 SE Detects CP Level 12
	10.8.4.1 If the SE detects CP level 12 while the contactor is closed, it shall open the contactor within TSE_12 (100 ms) and write SeStatusOp = Deny_V.

	10.8.5 EV Detects Unexpected Inlet Unlock
	10.8.5.1 If the locking mechanism is of the manually actuated type, or the manual override is readily accessible and, while voltage is being supplied, the EV detects the inlet is unlocked, the EV shall stop drawing current within TEV_unlocked (100 ms)...
	10.8.5.2 If, while voltage is being supplied, the EV detects the inlet is unlocked for more that Tglitch (1 second), it shall request the interruption of supply voltage as specified in 9.7.4.
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