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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 document specifies requirements and solutions for (but not limited to):

L)
requirements for

providing single-phase and DC power transfer.

Three-phase AC charging (constant voltage) using a conductive electrical coupler with seven contacts. It also gives

Globally focused usage of a baseband digital communication method (LIN-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.

Universal socke
detachable carry
connectors (SAH
2.2 Document Ov

Defined terms used
and values.

All requirements are
an example of one o

Section 5 gives requ

-outlet for utilizing AC power transfer. This approach provides a universal socke
-along EV cable assembly that provides one type of plug on the infrastructure s
J3068, SAE J1772, or SAE J3400) is mated with the inlet on the vehicle side.

Brview

n this document are shown in jtalic font. See 8.3 for related formatting specificati
given level-four section numbers, and appear in the text.from Sections 5 throug

f the first requirements.

rements for the conductive electrical coupler and-general charging requirements.

Section 6 defines th

difference is that thg PWM signaling is replaced with, or supplemented by, baseband digital commu
bus, Local Interconnect Network). The control pilot communicates system status, available voltage an

Section 7 defines th

Section 8 defines th¢ LIN communication protacol.

Sections 9 and 10 d¢

Appendix A shows

communication signal values.

Appendix B provides

Appendix C provides

control pilot circuit, which is similar to the circuits defined in SAE J1772 and SAH

coupler proximity circuit.

efine the application-program.

bxamples of startup and shutdown sequences and gives an overview of hardy

requirements for SAE universal socket-outlet AC power transfer.

requirements and clarifying examples for using single-phase couplers.

-outlet where a fully
de and one of three

pns for signal names

h 10. See 5.1.1.1 as

J3400. The primary
nication signals (LIN
] currents, etc.

vare status and LIN

Appendix D shows a summary of LIN signals, frames, and schedules.

Appendix E links to a reference implementation including an example of a LIN definition file (LDF file).

Appendix F provides assistance in managing asymmetric SE current limits for an EV that loads from line-to-line.

Appendix G summarizes requirements (all of which have four-level section numbers) and provides links to explanatory text
in context to assist verification planning.
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2.3 Applicable Documents

The following publications form a part of this specification to the extent specified herein. Unless otherwise indicated, the
latest issue of SAE publications shall apply.

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 J1211 Handbook for Robustness Validation of Automotive Electrical/Electronic Modules

SAE J1772 SAE Electric Vehicle and Plug-in Hybrid Electric Vehicle Conductive Charge Coupler

SAE J2012 Diagnostic Trouble Code Definitions

SAE J3068/1 Identification of Vehicles and Supply Equipment for Conductive AC Charging
SAE J3068/2  Control of Bidirectional Power for AC Conductive Charging

SAE J3400 NAQS Electric Vehicle Coupler

2.3.2 ANSI Accredited Publications

Copies of these dociiments are available online at https://webstore.ansiiorg/.

ANSI C84.1 Eleqtric Power Systems and Equipment - Voltage Ratings (60 Hz)
2.3.3 California Code of Regulations Publications

Copies of these dociiments are available online at https://oal.ca.gov/.

13 CCR § 19711 On-Board Diagnostic System Requirements — 2010 and Subsequent Model-Year Heavy-Duty
Engines.

2.3.4 CSA Publicgtions

Available from CSA International, +178 Rexdale Boulevard, Toronto, Ontario, Canada MO9W 1R3,| Tel: 416-747-4000,
www.csa-internationpl.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
2.3.5 DIN Publications

Copies of these documents are available online at https://www.din.de/en/.

DIN SPEC 70121  Electromobility - Digital communication between a d.c. EV charging station and an electric vehicle for
control of d.c. charging in the Combined Charging System


http://www.sae.org/
https://webstore.ansi.org/
https://oal.ca.gov/
http://www.csa-international.org/
https://www.din.de/en/
https://saenorm.com/api/?name=90ca4dca7402d52a0e109e3f1304d307

SAE INTERNATI

ONAL J3068™ SEP2024

Page 9 of 107

2.3.6

Available from

IEC Central

IEC Publications

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

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

uirements and Tests

Electric Vehicle Conductive Charging System - Part 1: General Requirements

Vehicles - Part 1: General Requirements

CH-1211 Geneva 20, Switzerland,

Insulation Coordination for Equipment within Low-Voltage Supply Systems - Part 1: Principles,

Plugs, Socket-Outlets, Vehicle Connectors and Vehicle Inlets - Conductive Charging of Electric

s, Socket-Outlets, Vehicle Connectors and Vehicle Inlets - Conductive~(
cles - Part 2: Dimensional Compatibility and Interchangeability Requirements. for
e Accessories

s, Socket-Outlets, Vehicle Connectors and Vehicle Inlets - Conductive C
cles - Part 3: Dimensional Compatibility and Interchangeability Requirements fo
Contact-Tube Vehicle Couplers

IEC 60664-1
Req
IEC 61851-1
IEC 62196-1
IEC 62196-2  Plug
Veh
Tub
IEC 62196-3  Plug
Veh
and
2.3.7 |EEE Publications

Available from |IEEH
www.ieee.org.

IEEE 100 CD Star

2338

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

dards Dictionary: Glossary of Terms and Defigitions

ISO Publicalions

Available from Interpational Organization for Standardization, ISO Central Secretariat, 1, ch. de la

CH-1211 Geneva 2(

, Switzerland, Tel: +41 22 749 0141, www.iso.org.

oad vehicles - Vehicle to,grid communication interface - Part 3: Physical
bquirements

oad Vehicles - LocalInterconnect Network (LIN) - Part 1: General Information and

oad Vehicles= Local Interconnect Network (LIN) - Part 2: Transport Protocol
ervices

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

ISO 15118-3 R

r
ISO 17987-1 R
ISO 17987-2 E
ISO 17987-3 R
ISO 17987-4

oad \/ehicles - | ocal Interconnect Network (I II\I) Part4: Electrical Dh\lleir‘ql l ay

harging of Electric
AC Pin and Contact-

harging of Electric
DC and AC/DC Pin

Tel: 732-981-0060,

oie-Creuse, CP 56,

and data link layer

Use Case Definition

and Network Layer

(EPL) Specification

1

ISO/TR 17987-5

ISO 17987-6

ISO 17987-7

2V/24V

Test Specification

Road Vehicles - Local Interconnect Network (LIN) - Part 5: Application Programmers Interface (API)
Road Vehicles - Local Interconnect Network (LIN) - Part 6: Protocol Conformance Test Specification

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

NOTE: LIN Specification 2.2.A (2010) from the LIN consortium (http://www.lin-subbus.org/) has been discontinued and
transcribed to ISO 17987 Parts 1-7.
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2.3.9 NFPA Publications

Available from National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02169-7471, Tel: 617-770-3000,
www.nfpa.org.

NFPA 70 National Electrical Code
2.3.10 Normas Mexicanas

Available from Sistema Integral de Normas y Evaluacién de la Conformidad (SINEC), Insurgentes Sur 1735, Col. Guadalupe
Inn., Delegacion Alvaro Obregén, México, D.F. C.P. 01020, Tel: (01)-(55)-2000-3000, www.gob.mx.

NOM-001-SEDE Instalaciones Electricas (Utilizacion) Articulo 625

NMX-J-668/1-ANCE| Vehiculos eléctricos (VE) - Sistemas de proteccion personal para circuitos deyaljmentacion - Parte 1:
Requisitos generales

NMX-J-668/2-ANCE| Vehiculos eléctricos (VE) - Sistemas de proteccion personal para circuditos de aljmentacion - Parte 2:
Requisitos particulares para dispositivos de proteccién para utilizarse en sistemas de carga

NMX-J-677-ANCE Vehiculos eléctricos - Equipos de alimentacion
NMX-J-678-ANCE Vehiculos eléctricos - Clavijas, receptaculos y acopladores
2.3.11 UL Publicatipns

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

UL 943 Groynd-Fault Circuit-Interrupters
UL 2231-1 Pergonnel Protection Systems for Electric Vehicle Supply Circuits: General Requiremgnts
UL 2231-2 Pergonnel Protection Systems for(Electric Vehicle Supply Circuits: Particular Requirgments for Protection

Devjces for Use in Charging Systems
UL 2251 Plugs, Receptacles, and.€ouplers for Electric Vehicles
UL 2594 Eledtric Vehicle Supply’Equipment
2.4 Related Publigations

The following publicgptions<are provided for information purposes only and are not a required part of this SAE Technical
Report.

2.4.1 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


http://www.nfpa.org/
http://www.gob.mx/
http://www.ul.com/
http://www.sae.org/
https://saenorm.com/api/?name=90ca4dca7402d52a0e109e3f1304d307
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SAE J1812
SAE J2847-2
SAE J2894-1 Pow
SAE J2931-1  Digit
SAE J2931-4
SAE J3072

242

Function Performance Status Classification for EMC Immunity Testing

Communication Between Plug-in Vehicles and Off-Board DC Chargers

er Quality Requirements for Plug-In Electric Vehicle Chargers

al Communications for Plug-in Electric Vehicles

Broadband PLC Communication for Plug-in Electric Vehicles
Interconnection Requirements for Onboard, Grid Support Inverter Systems

Code of Federal Regulations (CFR) Publications

Copies of these doc
40 CFR Part 600

47 CFR Part 15, Sul
47 CFR Part 15, Sul
47 CFR Part 18, Sul
2.4.3 |EC Publicat

Available from IE(
Tel: +41 22 919 02 1

CISPR 12 Veh

of M

IEC 61000-4-3 Eled
Rad

IEC 61000-4-6 Eled
Con

244

ISO Publicalions

ments are available online at https://www.ecfr.gov.

Fuel Economy and Greenhouse Gas Exhaust Emissions of Motor Vehi

part A Radio Frequency Devices, General

part B Radio Frequency Devices, Unintentional Radiators

part C  Industrial, Scientific, and Medical Equipment;~TFechnical Standards

ions

L Central Office, 3, rue de Varembe, .P.O. Box 131, CH-1211 Geney

1, www.iec.ch.

cles, Boats and Internal Combustion Engines - Radio Disturbance Characteristics
easurement for the Protection of Qff-Board Receivers

tromagnetic Compatibility (EMC) - Part 4-3: Testing and Measurement Tec
o-Frequency, Electromaghetic Field Immunity Test

tromagnetic Compatibility (EMC) - Part 4-6: Testing and Measurement Techn
ducted Disturbanees,/Induced by Radiofrequency Fields

Available from Inter
CH-1211 Geneva 20

ISO 11451-2 Roa

245

Electromagnetic Ene

ational-Organization for Standardization, ISO Central Secretariat, 1, ch. de la
, Switzerland, Tel: +41 22 749 01 11, www.iso.org.

es

a 20, Switzerland,

- Limits and Methods

niques - Radiated,

iqgues - Immunity to

oie-Creuse, CP 56,

AAAAAA

rgy - Part 2: O

ff-Vehicle Radiation Sources

Swedish Standard Institute Publications

Ndrrowband Radiated

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
Communication Using the Control Pilot Circuit

Pilot Function that Provides CAN


http://www.sae.org/technical/standards/J1812_200705
https://www.ecfr.gov/
http://www.iec.ch/
http://www.iso.org/
http://www.sis.se/
https://saenorm.com/api/?name=90ca4dca7402d52a0e109e3f1304d307
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2.4.6 UL Publications

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

UL 50 Standard for Enclosures for Electrical Equipment

UL 62 Flexible Cord and Fixture Wire

UL 94 Tests for Flammability of Plastic Materials for Parts in Devices and Appliances

UL 231 Power Outlets

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

UL 840 Insulation Coordination Including Clearance and Creepage Distances for Electrical Equipment

UL 1439 Determination of Sharpness of Edges on Equipment



http://www.ul.com/
https://saenorm.com/api/?name=90ca4dca7402d52a0e109e3f1304d307
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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 CABLE ASSEMBLY, EV

A portable cable ass
34 CASEA

The EV connects to

the SE via a cable permanently attached to the EV.

Socket-

Outlet Cable
Supply ’_/
Equipment Plug °

3.5 CASEB

The EV connects to

Figure 1 - Case A: Charging cord attached to vehicle

the SE via an EV cable assembly that is detachable by the driver at both ends.

Inlet

Connector

Socket-
Outlet
Suy
Equipment Plug

Figure 2 - Case B: Fully detachable EV cable assembly

embly consisting of a length of EV cable, a vehicle connector on one end, and an EV plug on the other.
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36 CASEC

EV connects to the SE via a connector permanently attached to the SE.

EV

Connector

Sup

Inlet o oo o

ply Cable

Equi

ant
TTCTIT

3.7 CCID

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

3.8 CHARGER

An electrical device
rechargeable energ
systems.

3.9 CHASSIS GR

The conductor used
See 3.25.

3.10 COMBINED G

A system where de
type 1) couplers wit
SAE J1772. CCS2

“configuration FF” in
CCS connectors alw

Figure 3 - Case C: Connector permanently attached to SE

ruption device, as defined in the Tri-National EVSE Safety Standards. 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 may\also provide energy for operating oth

DUND

fo connect the non-currentcarrying metal parts of the EV high voltage system to th

HARGING SYSTEM (CCS)
jicated DC contacts are added to AC charging couplers. CCS1 refers to SAE
efers tonSAE J3068 (IEC 62196-2 type 2) couplers with DC functionality addg

IEC 62196-3 and “SAE J3068 DCs” in SAE J3068. CCS couplers may or may not
ays\useé a case C (connector fixed to the EVSE).

errupts the charging
C and DC thresholds
ground fault circuit

that converts alternating current energy te‘regulated direct current for replenishing the energy of a

er vehicle electrical

e equipment ground.

11772 (IEC 62196-2

h DC functignality added. CCS1 is called “configuration EE” in IEC 62196-3 and “DC Level 2” in

ed. CCS2 is called
nclude AC contacts.

3.11 CONDUCTOR

A body, usually in the form of a wire, cable, or bus bar, suitable for carrying an electric current. Refer to IEEE 100 CD.

3.12 CONNECTION SESSION

A connection session starts when the connector is inserted into the inlet and ends when the connector is removed from the
inlet. A normal connection session may contain one or more periods of charging.

3.13 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.
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3.14 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.

3.15 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.

b.

Verifies that the EV and SE are present and connected

Controls energization/de-energization of the charging power supply

c. Transmits operat

d. Monitors the pres

3.16 CONTROL SH

A sequence of autor]
the EV. A new contri

3.17 COUPLER, E

A physical and elect
flexible cable of the

3.18 CP LEVEL

Control pilot level re
function of the EV bq
denoted as 12, 9, 6,

“CP level’ is similar
approximately 0 V fg

3.19 DATA LINK

In general, a digital
described in this rec

3.20 DELTA CONN

ng parameters and constraints between SE and EV
ence of the equipment ground
QUENCE

nated tasks performed by the EV and the SE during a connection session for the
b/ sequence occurs at the beginning of a connection sessiof’and after a restart. S

ical mating system connecting the SE to the EVL \The coupler 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
ing plugged in or unplugged and of the EV closing or opening the switch Sz; see R
etc.; see Table 9.

to “State” in SAE J1772, but not identical. The negative amplitude differs (-12
r LIN-CP). The analgg-control function of S; is supplemented by digital signals; sq

communication bus such as LIN, CAN, Ethernet, PLC, fiber optic, Wi-Fi, etc. T
bmmended practice is LIN.

ECTED LOAD (also A LOAD)

purpose of charging
ee Section 10.

ctor at the end of the

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

V for PWM-CP and
e Figure 10.

he specific data link

A three-wire type of three-phase connection, the three corners of the delta or triangle, as diagrammatically represented,

being connected to t

he three wires of the circuit. Contrast to wye connected load. See 3.62.

3.21 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.
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3.22 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 AC EVSE Standard. It may be permanently wired or
connected via a cord to the premises wiring. To supply the EV, it may have a permanently attached cable and connector,
or an SE socket-outlet (see 3.51) which accepts a plug (see 3.41). Contrast this with SE which does not encompass the
connection method (see 3.55).

3.23 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. See 3.25.

3.24 FRAME
A LIN communicatiop entity consisting of a header and response. All frames in this document have 8 byte payloads.
3.25 GROUND CONDUCTOR (GROUNDING CONDUCTOR or GROUND)
A conductor which dpes not carry current under normal operating conditions, but is capable of carrying gufficient fault current
to trip circuit protectipn such as a fuse or circuit breaker. Also known as Protective Earth outside of Noyth America. See 3.9
for EV ground nomepclature and 3.23 for SE ground nomenclature.

3.26 HEADER

The first part of a LIN frame that contains a frame identifier to request a specific response. It is|always sent by the
commander LIN node.

3.27 INLET
The component on the EV into which the connector mates. This is part of the coupler.
3.28 kbps
Thousand bits per s¢cond.
3.29 LIN
Local Interconnect Network; refer oSO 17987.
3.30 LIN-CP

The control method pising LIN signals and CP levels, as described in this document.

3.31 LIN DEFINITION FILE (LDF)

A file that describes the nodes, frames, and signals of a LIN cluster and is used for automated node generation.

3.32 LINE CONDUCTOR (LINE)

A conductor that is not connected to the neutral point of a system that is intended to carry current under normal conditions.
3.33 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.
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3.34 LOCK (UNLOCK)

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

3.35 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.

3.36 MCU

Micro Controller Unif.
3.37 NEUTRAL CONDUCTOR (NEUTRAL)

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

3.38 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 decisjons. See valid value in 3.61.

3.39 ON-BOARD QHARGER
A charger located on the electric vehicle.
3.40 POWER-LINE CARRIER (PLC)

The supplementary communications mechanism defined in ISO 15118-3 and DIN SPEC 70121. A PILC modem facilitates
this connection.

3.41 PLUG

A hand-held conductive component at-ene end of an EV cable assembly which mates into the socket-outlet; see case B
(see Figure 2) and cpse A (see Figure-t). Not present in case C (see Figure 3).

3.42 PROTOCOL VERSION

The particular communications format in use. This document defines Protocol Version 2, and IEC 618p1-1:2017, Annex D,
defines Protocol Version1. Future editions and/or companion documents may define additional Proto¢ol Versions.

3.43 PROXIMITY DETECTION (PROXIMITY or PROX)

A method whereby the EV can ascertain whether a connector is plugged into the inlet, without requiring active elements in
the connector or cable. Proximity detection may also provide additional functionality. See proximity detection (Section 7).
This function is also used between the plug and the socket-outlet; see Appendix B.

3.44 PUBLISHER

A LIN node which has been assigned to provide the response for a specific frame. Each frame can have only one publisher.

3.45 PWM

Pulse-width modulation.
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3.46 PWM-CP

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

3.47 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.

3.48 RESTART

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

Section 10.

3.49 82

A means for the EV

3.50 SCHEDULE

The schedule descri

3.51 SOCKET-OUT

The component on t
(see Figure 1) and g
C (Figure 3). These
These components &
connect the EV cabl

3.52 SIGNAL

A datum communica
practice, most signa
Complete can also in
of data (for example

3.53 START VALU

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

o change the control pilot level between levels 9 and 6.

bes the frames and the timing of the frames transmitted on the data link. See 8.2. R
LET

ne EVSE into which the plug of an EV cable assembly is inserted. Socket-outlets
ase B (see Figure 2) applications. The SE may‘instead have a permanently attad
components are not general-purpose (e.g., NEMA) receptacles, but are instead
re not used to provide a connection betweenthe premises wiring and the supply ed
b assembly to the supply equipment.

ted over the LIN data link. Oné or more signals are packaged in an 8 byte frame. |
s contain a minimum of 2 bits'so that even a “binary” signal with normal values sug
dicate the values of Error and Not Available for exceptions. Parametric signals typi
with 8 bits) with the maximum value encoding Not Available. See 3.61.

ally in a L4N"\node (usually referring to a signal from the other node) at the start o
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
dAram the other side of the network).

efer to ISO 17987-3.

pnly exists in case A
hed cable; see case
specifically for EVs.
uipment, but instead

n this recommended
h as Incomplete and
cally encode a range

f a control sequence
safe start conditions
value when nothing

3.54 SUBSCRIBER

A LIN node which has been assigned to receive the response for a specific frame. Each frame can have zero, one, or

several subscribers.

3.55 SUPPLY EQUIPMENT (SE)

Supply equipment (also “Se...” in signal names and frame names). In this recommended practice, supply equipment does
not encompass the connection method, which has distinct voltage and current ratings that are not necessarily reflected in
the SE rating signals. Contrast this with EVSE (see 3.22) which does encompass the connection method ratings in addition
to the control box ratings.
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3.56 TASK

There are three primary tasks in SAE J3068: Protocol Version selection (see 9.5), Initialization (see 9.6), and Operation
(see 9.7). Each task has a corresponding LIN schedule assigned to accomplish it.

3.57 TRI-NATIONAL AC EVSE STANDARD

Refers to the EVSE product standard in their corresponding jurisdictions: UL 2594, CSA C22.2 No. 280, or
NMX-J-677-ANCE.

3.58 TRI-NATIONAL COUPLER STANDARD

Refers to the standards documents covering plugs, socket-outlets, cable assemblies, connectors, and inlets in their
corresponding jurisdjctions: UL 2251, CSA C22.2 No. 282, or NMX-J-678-ANCE.

3.59 TRI-NATIONAL EVSE SAFETY STANDARDS

Refers to the EVSE pafety standards in their corresponding jurisdictions: UL 2231-1 and-UL 2231-2, GSA C22.2 No. 281.1
and CSA C22.2 No. P81.2, or NMX-J-668/1-ANCE and NMX-J-668/2-ANCE.

3.60 UART
Universal asynchronpus receiver/transmitter.
3.61 VALID VALUE

A signal value that if not set to Not Available (binary value of all oniés) and not set to Error. In other wqrds, a useable value
that does not need tp be ignored.

3.62 WYE CONNEECTED LOAD (also Y LOAD)

Electrical loads (typi¢ally three loads) connected between neutral and a line (hot wire) of a three-phaselAC supply. Contrast
to delta connected Igad (also A load; see 3.20).
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4. DOCUMENT AND SYSTEM OVERVIEW
4.1 System Overview

Signaling and power flow for case C is shown in Figure 4 (informative). The center green box encloses the systems which
this recommended practice focuses on. A similar diagram for case B is shown in Appendix B, Figure B1.

- ~
" Scope of SAE J3068 \\
I
Energy | Available R 1
Management |<4 Current Supply Equipment i Charge
S ;lem ! controller 1 controller
ys | 1 :
: / I : :
On/Off Contro
I Control Pilot : I
| H 1
AC Contactor Connector Inlet On-Bpard
Supply Gharger
\ i [
\ : /
D —_——_—— XN
T Tractipn
Supply Equipment | Elgelfic Vehicle Batteily
1

Figure 4 - General AC conductive charging.system topology for case C
4.2  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 ¢f the positive voltage of the control pilot waveform (CP level). Only if the digital s|gnals agree with the
analog CP level willl the contactor remain closed. The-digital system functions may be visualized as in Figure 5, where
connection between|the EV and SE occurs at the left;and the connection session ends at the right.
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Allowed transitions between charging sequence functions

Startup Functions
i . P CP Level 9
Identification /| L
EV Authorization | U Power Exception Session User
arrives_’ (opt.lonal but | G Establish Negotiate| [Negotiate Transfer checker | | Terminated unplugs
at. outside scope Digital Protocol Grid Function
chargmg of SAE J3068) 1| |Communication| | Version Voltage
station N CP Level 6 CPLevel 9 |CPLevel9| CPLevel 12
CP Level 12
A A
A 4
Limited Retry Function CP Level 9
v v
ey -

The connection ses
(SE). The SE and E
established, the SE

After Protocol Versid
nominal input voltag

than the EV’s maximum nominal voltage, then the_available current (per phase, including neutral) ar

voltages are signale

Optionally, the SE may reconfigure and-signal the supply configuration during LIN-CP Initialization bj

provided by the EV
two-wire single-phas
e SE may be able
to a three-phase
SE may dynami

A normal charging session follows the horizontal path.frem 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
attempt to select a common communications Protocol Version. If LIN-CP comm
may fall back to PWM-CP if supplied voltages are within allowable limits. See 6.2,

n selection completes successfully;during LIN-CP Initialization (see 9.6), the EV
b, frequency, and which contacts are present. If the SE can supply power at a vo

by the SE, and charging(ofjthe EV battery may commence.
see 9.6.2.1), or when falling back to PWM-CP (e.g., under PWM-CP, the SE cd
e charging). The fellowing are example use cases for this function:

fo supply @n‘alternative voltage and phase configuration. For example, a single-ph

208Y/420"VAC EVSE; and without accommodation, the EV would receive only 1
ally_feconfigure to optimize charging for 208 VAC single-phase charging.

bion initiates when a connection is made between an electric vehicle (EV) and the supply equipment

Inications cannot be
3.

signals its maximum
tage equal to or less
d nominal operating

ased on signals first
uld be optimized for

ase £V may connect
PO VAC. Instead, the

240/420 \/AC S 240 \LAC

A three-wire split

PN 2N rA-S—HA A ransid A Ay A H=w | P
CPTITASC ZFUT TZU VNG UL Tiay miStCau PTrUvIUCT 270 vITT tWUO=WITC STTYTC™PTTAa S

e power to optimize

charging. This reconfiguration ability is useful for EVSE used in Vehicle-to-Home or Vehicle-to-Load applications (refer
to SAE J3068/2) where three-wire configurations eliminate the need for a neutral-forming transformer, but the ability to
switch to two-wire to support single-phase-only charging is desired.

the EV Initialization signals can be used to determine what should be provided.

If the EVSE is connected to multiple AC supplies (e.g. 208Y/120 and 480Y/277, or even an arbitrary AC voltage source),

Once voltage ratings are negotiated and all other Initialization is successful, the SE signals that it is ready to start charging.
The EV signals that it is able to charge by signaling via the data link and by closing Sz (which sets the positive amplitude of
the control pilot to 6 V nominal). The SE closes the contactor only when all conditions are met. See 9.7.2.
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An energy management 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 intention of maintaining
stability of the electric grid or providing advantageous pricing by time-of-use. The neutral current limit is typically static,
limited by the connection cable, and primarily influences single-phase/split-phase operation.

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

An optional system for a cable assembly node on the data link is referred to in 6.2.4. This node can be used to communicate
the ratings and/or temperatures of the EV cable assembly; this could be required, for example, in case B applications where
the EV cable assembly is rated higher than 63 A three-phase or 70 A single-phase. For case C, the ratings are typically
signaled by the SE on behalf of the connector when a cable assembly node is not present. See 5.3.2.1.

Temperature monitofing in couplers is recommended for derating and required in some situations{ Seg¢ 5.5.2.10.

4.3 Coupler Topolpgy

|
EVSE Connector | EV Inlet

)
|
ACLI m
ACL2
To Contactor @ To
premises Charger [——> Vghicle
wiring ACL3 /;\ battery
A
i
Neutral /;\
N
Equipment /;\ Chassis Ground
Ground \r/
. . R, <1 <R +5V
6 5
Proximity (g L. ; R, Proximity
Control Control
ontro +12V ! Elgctronics and
Electronics and R1 /l\ LIN
LIN Control Pilot \?/ R conmunication
communicatior \ | ) R, 2
: y S

Figure 6 - Coupler block diagram for three-phase supply (informative)
(SE that supports LIN-CP only with EV that supports LIN-CP and PWM-CP shown)
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5. GENERAL REQUIREMENTS
5.1 Coupler Connection Types

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 4.

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

SAE J3068 couplers and socket-outlets are classified as listed in Table 1.

5.1.1.1  SAE J306B case C EVSE and case A EVs shall use a connector type defined in Table 1.
5.1.1.2 SAE J306B case B and case C EVs shall use an inlet type defined in Table 1.
5.1.1.3 SAE univgrsal EVSE (case A and case B) shall use the socket-outlet type defined’in Table {.

Table 1 - EVSE connection types

Coupler type Contact positions used, see Table 4
SAE J3068 ACs L1, L2, L3, N, ground, CP, proximity

SAE J3068 DCsNg AC Ground, CP, proximity, DC+, DC-

SAE J3068 DCg/ACs L1, L2, L3, N, ground, CP, proximity, DC+, DC-

Socket-outlet typ

SAE universal AC L1, L2, L3, N, ground, CP, proximity

Note 1: The subscfipts 6 and 8 denote the diameters in millimeters‘of the power pins used. See Table 4.

Note 2: Type SAEH3068 DCs/ACsis typically used for the EV/inlet. SE supports either DC or AC, typically not both.
Note 3: Using 6-min pins for DC is not supported in this edition of SAE J3068.

Note 4: For providing single-phase power transfer, N (Neutral) can be wired to a line conductor. See 5.3.1.5.

5.2 EVSE and EV|Classification

SAE J3068 EVSE apnd EV are classified-as listed in Tables 2 and 3. The tables also list the maximum allowed power for
each SE and EV typg.

5.2.1 SE and EV Classification ' Tables

5.2.1.1  An SAE J3068.SE shall comply with applicable requirements listed in Table 2.

5.2.1.2 An SAE J3068 EV shall comply with applicable requirements listed in 1able 3.
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Table 2 - SE classification

Line SE type Power capability
1 SAE J3068 ACs LIN <600 VAC, nominal, line-to-line
<160 A
2 SAE J3068 ACs PWM <277 VAC nominal single-phase 70 A
Not recommended for new designs <480 VAC nominal line-to-line 63 A
3 SAE J3068 ACs LINPWM As in line 1 when LIN is used
As in line 2 when PWM is used
4 SAE J3068 DCs PWM/PLC Refer to SAE J3400/SAE J1772
5 SAE universal AC¢ LIN/PWM As in line 1 when LIN is used
(see Appendix B) As in line 2 when PWM is used
Table 3 - EV classification
Line EV type Power capability
1 SAE JB068 ACsLIN <600 VAC nominal line-to-line
<160 A
2 SAE JB068 ACc PWM <277 VAC nominal line-to-neutral
Not recommended for new designs <63/70 A
3 SAE JB068 ACs LIN/PWM As in line 1 when LIN is used
As in line 2 when PWM is used
4 SAE JB068 DCs No AC PWM/PLC Refer to SAE J3400/SAEN1772
5 SAE JB068 DCs/ACs PWM/PLC As in line 2 when AC.js used
As in line 4 when.DC-is used
6 SAE JB068 DCs/ACs LIN/PWM/PLC As in line 1 whén AC, LIN is used

As in line 2 when AC, PWM is used
As in line 4'when DC is used

5.2.2

The LIN-CP commu
supplied by the EVS

5221

5222

52.2.3

Supplied AQ Voltage Compatibility

The SE s
8.3.28).

The EV sh
rounded al
not be dar

nall communicaté ifS nominal system voltage rounded as specified in ANSI C8

all communicate its nominal voltage range by transmitting its minimum and maxin
5 specified in ANSI C84.1. The EV may transmit a wider range, but whatever limit
haged by voltages 15% outside this transmitted range (see 8.3.7, 8.3.8, 8.3.10, a

nications specified in this*document allow for an electrical compatibility check before the voltage is
F (see 9.6.2.3 and 9.6%8.1).

4.1 (see 8.3.27 and

hum nominal voltage
s it transmits, it shall
nd 8.3.11).

If the vehicle Transmits its limits according to ANSI C84.T nominal system voltage, it shall operate normally to
ANSI C84.1 utilization voltage range B or wider.

NOTE: The common Canadian four-wire three-phase 600 VAC configuration is omitted from ANSI C84.1 and should be
represented as 600.0Y/347.0. Refer to IEC 60664-1, Annex B tables under “Nominal voltages presently used in the
world” for other nominal voltages outside of North America.

EXAMPLE 1: A vehicle intended to operate with North American EVSE supplying either 208Y/120 or 480Y/277 should
transmit limits of 208.0/120.0 to 480.0/277.0 using LIN-CP.

EXAMPLE 2: A vehicle intended to operate with 208Y/120 (U.S.), 240/120 (U.S.), or 400Y/230 (E.U.) should transmit limits
of 208.0/120.0 to 400.0/240.0 using LIN-CP.

EXAMPLE 3: 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.
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5.3 EVSE Requirements

5.3.1
5.3.1.1  The install
5.3.1.2

Standard.
5.3.1.3

Standards

EVSE General Requirements

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

The EVSE implements proximity detection as required in Section 7.

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

The EVSE shall incorporate a personnel protection system as specified in the Tri-National EVSE Safety

5314
communi

Only symmetric thre¢-phase supplies are supported in this edition of SAE J3068. Future editions of SAJ

asymmetric three-p
8.3.27.3.
5.3.1.5  Neutral sh
EXCEPTION 1: Thig

of v

num
neu

intended to provide a way for EVSE to make‘use of existing 480 VAC three-wire d

excl

EXCEPTION 2: EVS
sing
recq
5.3.1.6  If present,
and Table

5.3.1.7 Atleast cq

5.3.1.8 EVSE pro

is permitte

NOTE: For installati

An SE of type SAE J3068 ACs LIN/PWM (see Table 1) shall first attempt LIN-CF

tion fails, then the SE may start PWM-CP. See 9.5.4.

ase topologies (such as high-leg delta or corner-grounded delta); but this eqg

all be provided with the following exceptions:

requirement does not apply for application-specific EV,SE installations designed
bhicles which are not intended for use by the genéral public. Therefore, under th
ber 4 is not wired to provide neutral. It is strongly.recommended that new electrica

Lisive non-public applications.
E when providing two-wire single-phase power transfer (e.g. 208 VAC, 240

e-phase) can wire contact 4 tova line conductor and would therefore not p
nfiguration could be dynamic;see 4.2, 9.6.2.1, and B.1.4.1.7.

4.

ntact number 1 shall be wired to a line conductor. See Figure 7 and Table 4.

iding three-phase power transfer shall be wired in time sequence for clockwise rg
d to check-for proper phasing as part of its startup self-check.

pfter plug-in. If LIN

F J3068 may support
ition does not. See

o serve a limited set
s exception, contact
installations include

ral to support single-phase charging or anyzen-board charger requiring neutrgl. This exception is

elta power feeds for

VAC split-phase or
rovide neutral. This

neutral shall be wired through the EVSE to connector or socket-outlet contact number 4. See Figure 7

tation and the EVSE

bns With multiple EVSE, which allow single-phase charging from three-phase sup

premises wil

ling’should be varied to limit phase imbalance while maintaining clockwise raotation.

blies, the mapping of

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.
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5.3.2 Operation Li

mits Defined in IEC 61851/IEC 62196 versus SAE J3068

SAE J3068 is designed to interoperate with type 2 coupler systems defined in IEC 61851-1 and IEC 62196-2 which indicate
support for system voltages up to 480 VAC and currents up to 63 A three-phase or 70 A single-phase. To support systems
beyond the aforementioned voltage and/or current limits, certain constraints are imposed on EVSE.

5.3.2.1

be tested and listed as a complete assembly to the Tri-National AC EVSE Standard.

EVSE designed to provide more than 63 A three-phase and/or more than 70 A single-phase shall be case C and

NOTE: Future versions of this document may fully define cable assembly nodes (outlined in 6.2.4), which can provide
arbitrary voltage and current coding for case B.

5.3.2.2

EVSE shall not use PWM-CP controls when nominal system voltages exceed 480Y/277 VAC (single-phase 277

VAC). LIN
NOTE 1: IEC 621964
rating of 2
multiplied
NOTE 2: EVSE whi
single-ph3
NOTE 3: Under IEQ
impulse o
all exceed

PWM-CP (only) SE are not recommended for new designs.

5.4 EV Requireme
These requirements
541

Vehicle cabling and

methods include proper wire sizing andfer provision of circuit protection, such as fuses. The may

three-phase AC ene

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

EV Cable Apacity Coordination

-CP shall be used when these voltage limits are exceeded (e.g. 600Y/347 VAC),
-2 states compatibility with 480 VAC three-phase, but this is in conjunctionwith a
50 VAC. As this is mathematically incongruent (480 divided by the sguare root
by the square root of 3 is approximately 433), the higher rating is taken for North A

ch are designed for use outside of North America may round-dewn the incongru
se ratings in the IEC, and may limit PWM-CP to systems not exceeding a 440Y/2

60664-1, three-phase supplies at 480Y/277, 230Y/400¢ 240 high-leg delta corn

150 VAC phase-to-ground but are less than 300 VVAC phase-to-ground.

nts

apply to vehicles with SAE J3068 jnlets.

wiring should be protected against overcurrent and limit their short-circuit rating

gy transfer (with advanced contacts) is 160 A using a 200 A circuit breaker. The

Requirements

ard EV charging system electronic components shall meet the requirements sped

single-phase voltage
of 3 is 277, but 250
merican application.

ent three-phase and
b0 VAC rating.

espond to the same

er-voltage requirements and other requirements for.insulation, creepage, and clearance because they

Example protection
imum rating for the
Hesign of the electric

ified in SAE J1211.

5.4.2 EV General
5.4.2.1 The on-bg
54.22 Ifthe EVi

SAE J3068 ACs contact numbers 1 and 4 (see Figure 7 and Table 4).

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

54.23

and 480Y/277 VAC if three-phase.

ing current between

The EV shall not support PWM-CP unless it is designed to indefinitely withstand 277 VAC nominal if single-phase
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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 5.5.2.8. 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). As many of these factors are not under the control of the EV manufacturer,

operator configurabil

ity may be appropriate.

Locking success is
left-mounted servo n
Otherwise, the weig
(especially when thg
SAE J3068 is desig
Initialization (typicall
to unlock if the vehic

In a situation where
when charging is cg
operator of the full

management systens are in use as re-locking may fail when power.again becomes available. In situ

charging is a possih
assembly.

Use of an auxiliary /o
mechanism and tamn]
confers similar adva

5.5 Couplers, Soc

most probable when the locking mechanism is mounted in one of the, Side
hotor in the top right photo in Figure 7) and locking occurs while the operator’is h
ht of the cable or other external factors can cause the locking pin te\be mis

servo is mounted in the top position). Therefore, locking quickly upon“insertion
hed to allow charging to commence as quickly as possible. Locking Upon sucG

e and EVSE are incompatible.
EVSE are shared, and the EVSE are configured for casé C, it is preferable for
mplete so a connector may be moved from the inlet*of a full vehicle to anothe

vehicle being present. However, unlocking when_not charging may be problg

ility, an EV's inlet locking mechanism is controlled by the operator to prevent t

per prevention simplifies these considerations significantly. A manually actuated
htages.

ket-Outlets, and Plugs

positions (note the
Iding the connector.
ligned with the hole
is recommended as
essful completion of

around 250 ms; see 9.6.2) ensures locking will occur while the.cornnector is being held without having

hlets to be unlocked
- vehicle without the
matic when energy
ptions where case B
heft of the EV cable

cking mechanism in one of the other mounting positions responsible for ensuring sliccess of the primary

locking mechanism

5.5.1 General Requirements

5.5.1.1  Couplers (which encompass.connectors and inlets), socket-outlets, and plugs shall fulfill the fequirements defined
in the Tri-National Coupler Standard.

5.5.1.2 Equipment and components utilizing sockets-outlets and/or plugs shall meet the applicgdble requirements in
Appendix B.

Couplers, socket-ou

flets, and plugs manufactured according to this recommended practice may be

marked on its outer

surface in Arial font: “SAE J3068.” Any party providing such identification warrants that the socket-outlets, plugs, connector,
and/or vehicle inlet complies with all mandatory requirements of this recommended practice and agrees to indemnify and
hold SAE harmless from any and all liability arising out of any failure to comply and any resulting injury or damage arising
from such failure.
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Coupler Requirements

2.

SAE J3068 ACe connectors shall have a mechanical design according to IEC 62196-2:2022, Sheet 2-lle, Sheet 1

SAE J3068 ACs inlets shall have a mechanical design according to IEC 62196-2:2022, Sheet 2-IIf, Sheet 1 and

SAE J3068 DCs No AC and SAE J3068 DCs/ACs couplers shall have a mechanical design according to

IEC 62196-3:2014 Standard Sheets 3-1Va Sheet 1 through Sheet 5, and Standard Sheets 3-1Vc Sheet 1 through

All SAE J3068 couplers shall comply with requirements 26.7 (insulating end caps pull test) from

55.2
5.5.2.1

and Sheet
5522

Sheet 2.
55.2.3

Sheet 5.
5524

IEC 62196
55.2.5 Couplers s
5.5.26 SAE J306
5.5.2.7 SAE J30

IEC 62196

IEC 62196-2 specif
equivalent to SAE J
5.3.2.

Couplers may be commmonly rated with a line-to-line nominal voltage,of 480 VAC, 600 VAC, or 1000 VI

5.5.2.8 Inlets sha
locked or
55.29 SAE J306
>63 A thre

shall be cq

5.5.2.10 Temperatiyire monitoring shall be.used in inlets at current levels >63 A for three-phase or >7

Temperature monito

Temperature monito
any current level.

-1:2020.

hall have contact functionality according to IEC 62196-2 and IEC 62196-3;see T4
B ACs inlets shall provide packaging room for the connector according.to IEC 62196
58 DCs/ACs or SAE J3068 DCs No AC inlets shall previde packaging
-3:2014 Standard Sheets 3-IVd Sheet 1.

B068 ACs) couplers. SAE J3068 ACs supports highenAC rated current, and high

| be equipped with a locking mechanism~that includes a monitoring function ing
nlocked.

8 connectors shall apply current coding via the proximity circuit, as defined in 7|

e-phase or >70 A single-phase shall signal current limit via the digital data link and
ded for 63 A three-phase (70 A single-phase). See 5.3.2.1.

ring for inlets is,recommended at current levels >32 A and allowed at any current

ring is recommended for case C connectors (or case A plugs) at current levels >

NOTE: Thermal cut

operationa| tisk-while Pharging

buts\could fulfill temperature monitoring requirements; however, this limits deratir

ble 4 for a summary.
-2:2022, Sheet 2-11h.

room according to

es maximum rated current at 63 A three-phase and. 70 A single-phase for fype 2 (mechanically

er AC voltages. See

DC in North America.

icating whether it is

2. Connectors rated
the proximity resistor

D A for single-phase.
evel.

32 A and allowed at

g and may increase

Figures 7 and 8 show 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)
/ Connector Inlet
N

©0) ()

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 4 - Coupler contact functions

Contact Coptact Pin Nominal Contact -
Number D.|a.meter Function Description
(millimeters)

1 6 L1 AC Power phase line 1 (see 5.3.1.7)
2 6 L2 AC Power phase line 2
3 6 L3 AC Power phase line 3
4 6 Neutral Neutral (may be a line conductor for single-phase charging; see 5.3.1.5)
5 6 Equipment Ground Connects SE equipment grounding conductor to EV chassis gropnd 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|described in Section 7)
8 8 DC negative DC power transfer (see 5.6.2)
9 8 DC positive DC power transfer (see 5.6.2)

5.5.2.11 The couplers described in IEC 62196-2:2022, Sheets 2-lic and 2-Ild (illustrated in Figure 9) shall not be used in
North Amgrica.

These couplers are plso forbidden in many other regions. They aretused in regions that allow charging without an EVSE.
Refer to the “EV charging modes” section of IEC 61851-1.

NOTALLOWED

e

Figure 9 - ACs keyed couplers, NOT ALLOWED

5.6 Communication Requirements
5.6.1 LIN-CP Communication

LIN-CP communication is used between the SE and the EV if nominal system voltage is greater than 480Y/277 VAC. See
5.3.2.2.

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.
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SE uses LIN-CP signals to indicate to the EV the maximum available current. See 9.7.3.1.

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 stops supplying voltage. See 10.8.4.1.

SE detects disconne
The EV indicates to

See 6.2 and 9.7.2 fo

ction from the EV. If a disconnection is detected, the SE stops supplying voltage.
he SE if it allows the SE to supply voltage or if it requests the SE to stop _supplyin

I implementation requirements. See 8.3.16.1 and Figure 15.

5.6.2 DC Charging
5.6.2.1  For contrgl of DC charging with the SAE J3068 DCs coupler, théJsystem shall meet
SAE J340p for DC power transfer except:

Identify as an S/
e Implement EV g
EVSE proximity

Vehicles with SAE J
Additionally, as requ
proximity coding res
with stations which 3

Accessories that ad
resistor Rp (refer to

An EV that can char
5.6.3 Proximity Fy
The coupler system

occurs at a depth of]
moved. See 5.5.2.1

A\E J3068 DCs (CCS2) system via digital communication

roximity detection as required by Section Z,‘“Which harmonizes with SAE J340
monitoring and thermal warning/shutdown

B068 inlets use +5 VDC for the proximity supply, and require the inlet be fitted with
ired by 7.2.1.6, SAE J3068 DCs EVs allow DC power transfer using both the 1EC
stor (1500 Q) and the SAE J3400°DC proximity coding resistor (150 Q). This pe&
re required to monitor proximity, including SAE J3400 and SAE J1772.

pt SAE J3068 DCs connectors (CCS2) to SAE J1772 or SAE J3400 inlets includ
e SAE J3400 series):fo adapt 1500 Q to the typical SAE J3400 Rs of 150 Q (Rp

je using both DC and AC may also implement LIN-CP.
nction

provides a means to detect the presence of the connector in the EV inlet. Detec
insertion at which damage to the coupler, EV, or EVSE is possible if the EV we

See 10.8.4.1.

j voltage. See 9.7.2.

the requirements of

D, including required

a 2.7k Q Rs resistor.
62196-3 type 2 DC
rmits interoperability

b a parallel proximity
- 166.6 Q or similar).

ion of the connector
re to be intentionally

o529 T =\ /. HECNCCN S HEP-o= | van—if-that o foe i ek PN tad to i
MO V. J 2 Z - TS LV IS oo ZC O CvVeTT 1T arat CUTTITC CTUT 1S TTOUT CUTTTTC T U TtoO 0T

service equipment.

The EV detects this connection via the proximity pin resistor in the connector. See 9.4.1.1.

The connector and plug system also provide proximity coding using resistors to help determine the ampacity of the cable
attached. See proximity detection (Section 7) for implementation requirements for SAE J3068 couplers, and Appendix B for
socket-outlet and plug proximity detection requirements.
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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 19.2 kbps. At this bit rate, 1-bit

duration is approximately 50 us, which is the same as the pulse width for a 5% PWM.

LIN transceivers as d
over asingle wire an
contain an internal 3

The transceiver cont
close to ground leve

When the transmitte
the remainder of corj

The transceiver also

A data link node typi
software that handle

Figure 10 shows a ¢
LIN-CP as in SAE J]

efined in ISO 17987-4 are well-suited for this application because they are designg
] ground, and for a bus topology with a 1 kQ resistor as a pull-up resistor to #12°V. N
D kQ pull-up resistor that can interfere with detection of SAE J1772 State.F. See §

. This level is called the dominant level.

switch is not closed, the transmitter is passive and the control pilot voltage is pos
trol pilot circuit. This positive level represents logic-one-bits and is called the rece

contains a receiver that detects if received bits are\Jogic-one or logic-zero.

cally consists of the LIN transceiver chip connected to a serial port (UART) of an
5 the LIN protocol and the application program.

omparison between the signals sent ef/the control pilot when using PWM-CP a
068.

d for communication
flost LIN transceivers

hins a transmitter that sends logic zero bits by closing a switch to grodrAdto create & control pilot voltage

tive, as a function of
5sive level.

MCU. The MCU has

5 in SAE J1772, and
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No Power State A

+12
+9
+6
+3

+12
+9
+6
+3

Disconnected

Voltage at SE —
Voltage at EV ---

State B
Connected

Contactors open

State C
Connected
Contactors shall
be closed

State D
Ventilation
required

State E
Error
or

(Not supported Power loss/
in SAE J3068) Disconnected

CP level 12
Djsconnected

PWM Control Pilot "states" according to SAE J1772.

CP Level 9
Connected

Contactors open Contactors should*

CP Level 6 EPLevel 3 CPP Level 0
Connected communication Error
with LIN-CP or
be closed <6V netpossible Pgwer loss/
Didconnected
* During pormal operation

Digital Control Pilot Levels.

Figlure 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 [} peceacronsecssaserosscsensascssaceeesd  VEV
R1 [} (optional)
aAAY :
cp |
|
|
| R2
T R3
: |
Receiver Transmitter | Transmitter Receiver
Vg RXD |
<> < e T I o T—kK] [ Ly e
Datal | | | == Data
i
iy > ----'.rr-ar:ce?er----' : '----T,a-nsc-ei;, _____ <—
| TXD
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Figure 11A - Configuration without PWM-CP compatibility
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Supply Equipment | Vehicle
Vse | Vev
R1 [} (optional)
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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 5 - SE control pilot circuit parameters
Parameter Symbol Units Nominal Value Max Value Min Value

Voltage supply, open circuit Vg \Y 12.00 12.60 11.40

Output resistance Ri Q 1000@ 1030 970M

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 Nof applicable

with cable

Not shown in Figurgd 11

() Maximum and mfinimum resistor values are +3% of nominal. Tolerances to be maintained over the environmental conditions and useful life

as specified by t
@ 1t may be approp

6.2.1.1  The SEim

he manufacturer.

riate to reduce the value of Ry by the resistance of the PWM switch.

Table 6 - EV control pilot circuit parameters

plementation shall provide a control pilot source impedance equivalent to that listed in Table 5.

Pargmeter Symbol Units NominalValue Max Value Min Value
Resistor always conhected R3 Q 3000 3090®@ 2910@
Resistor, connected|when S, is closed R, Q 1400/1500¢ 1442/1545@) 4 1358/1445@ 4
Capacitances betwgen CP and ground C2 Pico farads |Not applicable 2400 N¢t applicable
Not shown in Figure]11
Diode forward voltage drop® vd v 0.15/Not applicable® |0.50/Not applicable® |0.p0/Not applicable®

(™ This resistor may
@ Maximum and m

as specified by t
® Schottky small-si
@ The first value gi

6.21.2 The EVim

e manufacturer.

be connected via a switch if the ability to simulate a disconnect is desired.
nimum resistor values are 3% of nominal. Tolerances to be maintained over the environmental condjtions and useful life

gnal diode, -40 to 85 2C ferward current 215 mA, reverse leakage <100 pA.
en is for an EV that dees support PWM signaling, and the second is for one that does not.

Table 7 - Transceiver parameters (SE and EV)

plementation shall provide control pilot load impedances equivalent to those listed in Table 6.

Parameter Symbot units Nominat Vatue T Nax vatue Min Value
Transceiver supply voltage!” Vsup \Y 6.5 7.0 6.0
Output level when transmitting logic zero V 1.0 0
bits® @

(™ 1SO 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.

@ 1S0 17987-4 does not clearly specify this parameter. Selecting a transceiver with low dominant bus level and use of Schottky diode
improves noise margins.

® See Table 8 lines 2 and 3 for the recessive levels for LIN communication.

@ 1SO 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 7.

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: MCP2003B, MLX80020,
BD41030FJ, SIT1021T, SN65HVDA100, TJA1021T/20, TLE7257, TLIN1021, ATA663211, ATA6664, NCV7329. 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 voltage of 6.5 V + 0.5V is below the limits given in ISO 17987-4, it has been shog

automotive-grade L/

[V transceivers are available that support this supply voltage and also-support c

recessive voltage that is higher than the supply voltage (see Table 8 lines 2 and 3 for recessivé levels a

and 6).

As shown in Figure 1
to have diode Dser_co
PWM operation. In A
note that R1 is suppl
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 PY

rated cond

NOTE: LIN-CP has

|1, R1 need not have a diode in series. This is in contrast to ISO:17987-4 where “H
hmander iN series. Note that dedicated LIN applications differ from SAE J3068 wher
WM mode, a diode in series with R+ could block the negative 12 V portion of the A
ed by Vg (12 V nominal) while the LIN transceiver itself’is supplied by regulated
ated LIN applications defined by ISO 17987-4 where the pull-up resistors and trar
Another difference is that while conventional LiNyuses simple pull-up resistors t
uses a voltage divider formed by R1 in the SEc@and Rz parallel with Rs in the EV.

diode is included, the impedance of R1 willneed to be adjusted accordingly.
ks 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
uctor including neutral.

an ampacity signalfor each conductor, which allows, for example, the use of a ca

an undersizé¢d neutral to be\used. See 8.3.21.

6.2.3.2 If PWM-C

with the detection of “State F” when in PWM mode.

NOTE: The differen

wn that off-the-shelf
bmmunication with a
t the SE, CP levels 9

Rcommander” IS required
b R+ is also critical to
PWM waveform. Also
6.5 V in SAE J3068.
sceiver are supplied
b the positive supply

t rating of the lowest

5e C connection with

P is supported, the internal nominal 30 kQ pull-up resistances in the LIN transceivérs shall not interfere

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

3068 Edition 2) and

that which is referenced in 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 480Y/277 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.
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6.2.4 Optional Cable Assembly Node

It is intended that a third node may be present to provide signals relating to its configuration and capabilities to enable
case B and/or separate certification of EVSE and connector when voltages exceed 480Y/277 VAC, and/or currents exceed
63 A three-phase/70 A single-phase (see 5.3.2). This could also enable smart coupler adapters. These nodes are not fully
defined in this edition of SAE J3068.

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 S, switch is open or

closed. Table 8 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 signal$ (or no PWM signals) are sent, the control pilot voltage is a constant DClevel. When LIN signals (or
PWM signals) are sgnt, the listed voltages are the positive levels.

Table 8 - 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 11.4 to 12.6.at SE State A in BAE J1772

2 CP level 9 EV connected and S, | EV connected 8.30 t0 9.59°at SE and EV State B in AE J1772
open

3 CP level 6 EV connected and S, 514710 6.53 at SE and EV State C in BAE J1772
closed

4 CP level O Short circuit in the CP | EV not connected 0to 3.25 at SE and EV State D anf E in SAE J1772
circuit

Note: Table values bpsed on calculations in SAE J1772 “Control pilot state voltage range reference from mated charge colipler interface table”
for PWM-CP cpmpatibility. Voltages with maximumand minimum supply and component values are calculated assuing +3% resistors in
the SE and EV|circuitry and +5% Vg tolerance. The'calculated values do not take into account variances such as grdund shift, chassis
resistance, actlve accessories (air conditioning, rear defog, etc.), or other factors that may shift these values. These yalues do not include
SE cable or EVY inlet to EV charge controller'cable resistance. EV manufacturers should minimize these factors in thgir EV design.

6.3.2 CP Level Dgtection by the EV.

6.3.2.1 The EV shall detect ifithe CP level is = 0 or # 0 to enable control functions specified in the application program:;
see Sectigns 9 and\10.

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

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

e When the EV is disconnected from the SE

o When the ground conductor is interrupted

e When the CP conductor is interrupted

e 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 9.

CP levels 12, 9, 6, and O 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 9. Alternatively,
Vg may be regulated more tightly such as to make compensation unnecessary.

Detection of a CP leyel change should be based on several factors including timing requirements and [noise immunity.

Table 9 - Recommended CP level detection by the SE

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

Normal: EV disconnected

1 >Vg/1R * 10.5 CP level 12 Not normal: ground conductor interrupted, CR conductor
interrupted¢hardware fault in SE or EV

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

3 Vg/124.5-VgM12*7.5 CP level 6 Nofmal: EV connected, S, closed

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

4 <Vg/ip~4.5 CP level 0 between the ground conductor and the CP cdnductor

Note 1: Vg/12is used here to make the limits relative to Vg.
Note 2: CP leyel O is a steady-state condition. Each frame wilk€ontain many dominant periods (zero voltage), which|should not
be interpreted as CP level 0.

NOTE 1: While the positive peak voltages for CP levels 12, 9, 6, and 0 coincide with SAE J1772 Statgs A, B, C, and E, the
negative peak nominal is zero volts for'L/N-CP and not -12 V for PWM-CP.

NOTE 2: LIN-CP ddes not define a “CP level 3.” This is because nominal +3 V positive peak of the CH waveform would be
too low forl LIN communicatiof. JTherefore, applications requiring ventilation are not supportgd by LIN-CP. An EV
that requires 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, 5.5.2.1,
and 5.5.2.2.

7.1.2  Immobilization

When a connector is mated to an EV, that EV is immobilized even if there is no connection to the EVSE. See 7.2 and
9.4.1.1.

The EV detects this
cable is damaged or|

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

y present even if the

7.1.21 If the EVSE is mobile, i.e., a truck or trailer, the mobile EVSE shall be immobilized when cohnected to an EV. In
case C (sge 3.6), when the control pilot leaves CP level 12, the mobile EMSE shall be immdbilized.
7.1.2.2 Resistor Rsin Figures 12 and 6 shall be placed in the inlet assembly,tolénable diagnostics unless another method

of detecting removal of the inlet assembly is provided.

NOTE: If an inlet is flisconnected from the internal EV controller, it becomes impossible to detect a mated connector in the
inlet, and therefore, immobilization cannot be guaranteed. At.a minimum in such a case, an [EV should notify the
driver that itjcannot detect the connection state of the inlet, and should be acknowledged beffore moving. Plug-in
hybrids are fequired under 13 CCR § 1971.1 “comprehensive component monitoring” to diagnpse such a condition
and report it|to a generic scan tool (refer to SAE J2012 codes POD56 through POD5A).

7.2  SAE J3068 Caqupler Proximity Detection Circuit

7.2.1  SAE J3068 Coupler Proximity Detection Circuit General Requirements

The following require

See Appendix B for

7211 AnSAEJ

7212 AnSAEJ

This circuit is simila
IEC 62196-2 and in
indicates proximity s

ments apply to systems with SAE J3068 couplers (SAE J3068 EV and EVSE with
he socket-outlet configuration.

068 inlet EV shall-use the proximity detection circuit shown in Figure 12.
068 case-€EVSE shall use the proximity detection circuit shown in Figure 12.

to the proximity detection circuit found in SAE J1772 and SAE J3400. To fulfill
Annex B of IEC 61851-1 on a proximity detection circuit for type 2 couplers, the g

case C connectors).

the requirements in
ircuit simultaneously

atus and cable current r\suln:uhili’ry tothe EV

7.21.3
7214

7.21.5 EVsupply

voltage to R4 shall be 5.0 V +5%.

The proximity detection circuit shall present impedances equivalent to those listed in Table 10.

The proximity detection circuit and components shall be designed to tolerate 12 V indefinitely.

The EV may use the R4 supply voltage as reference for the measurement to cancel the tolerance from 7.2.1.5. 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 cable ratings need to be checked, or when
someone starts the vehicle and immobilization is checked.
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7.2.1.6

The EV is 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 11.

[ — 2

Connector | Inlet

g A 4

{ Supply Supply ; Vehicle ! PO Vregulated
+ Equipment : Equipment | ;
+  control : I ' R '
' - ‘ . ' 4 '
+  electronics ' : ' ‘
' ' I ' '
ST STTTTTTTmnamnemes .o Detection :
' Vol ' oo logic '
: «-————-—- >( ) i > :
Optiopat — - :
' Proxirnity b Proxl|m|ty b
monitpr o : Do ;
: b | b Vehicle
: v Re : Rs v Control '
I e lectronics
5 - i D s
; Utility — . >O< - > E
Ground : Ground S Chagsis Ground:

[ — 2

Figure 12 - Equivalent proximity circuit diagram for SAE J3068 coupler under cajse C

Table 10 - Component-values for SAE J3068 connector

Cable Curr

bnt Capability (each phase)

Resistor R

Resistor R,

Resistor Rs

13 A (or SAE J3068 D¢

s connector inserted, DC charging)

1500 Q +3%

Or higher if permitted b

y LIN signals.(see 9.7.3.5)

20 A 680 Q +3%
32A
. . ) . 220 Q +3%
Or higher if permitted by LIN signals (see 9.7.3.5)
63 A three-phase, 70 Al single-phase
P mae-p 100 Q £3%

330 Q +3%

2700 Q £3%

Note 1: Resistors used
Note 2: Tolerances to q

should preferably fail in open circuit mode. Metal film resistors commonly show acceptable properties
e maintained over the full useful life and under environmental conditions as specified by the manufacf

for this application.
urer.
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Table 11 - EV detection of proximity voltages for SAE J3068 inlet

. o . .
Line | Voltage Range (at 1% supply Proximity Circuit Status Connected Resistors Inside the
# tolerance) Connector
1 4.95-5.05V Error: proximity circuit internally interrupted in EV
2 4.38-4.53 V No connector inserted
4.00-4.18V Reserved for use in SAE J3068/2 for 12 VDC powered cable _
3 ) Rs = 3300 Q
Optional assembly nodes and/or adapters
4 3.63-3.82V 13 A (or SAE J3068 DCg connector inserted, DC charging) Re = 1500 Q
5 3.01-3.21V SAE J3068 ACs connector inserted, max cable current 20 A/phase Rs =680 Q
QA 50 Q (£ 10%) + 330 Q
. Re + R7.= + o) +
6 2.58-2.93 V SAE J1772 connector!nserted — S; pressed (+ 10%)2 480 Q (= 10%)
SAE J3400 connector inserted — S3g pressed
7 g SAE J3068 ACs connector inserted, max cable current 32 A/phase, /
1.82-2.00V or higher if permitted by LIN signals (see 9.7.3.4) Rs=2209
8 1.36-165 V SAE J1772/SAE J3400 connector inserted Re = 150 ) (+ 10%)
' ’ AC or DC charging allowed 6" e
SAE J3068 ACs connector inserted, max cable current 63 Aper
phase (three-phase mode) or 70 A single-phase, or higher if _
9 1.07-1.20 vV permitted by LIN signals (see 9.7.3.4) Re =100 @
Also, see DC thermal warning as described in SAE}J3400
10 0.51-0.89 V Reserved for disconnection request button Rs = 68 Q|(switched in parallel
Optional Also, see DC thermal shutdown as described in SAE J3400 with Rg)
11 0.00-0.50 V Error: proximity circuit short circuited

Note 1: In the case of lin
required in 9.4.1
Note 2: In the case of lin
9.7.2.8 for S, be
Note 3: The voltage rang
conditioning, real
charge controlle|
widen the accep
Note 4: Detection of volt
implementation.

1. This problem is mitigated by requirement 7.1.2:2:

able voltage range of their proximity detection interface.

e 1 or line 11, it is not possible to detect whether a conrector is inserted, making it impossible to immd

e 1, 2, 6, 10, and 11; during AC power transfer;'the EV shall ramp-down to <1 A within 100 ms (faster
havior). During DC power transfer, these shall be treated as an emergency shutdown as per SAE J34
es in Table 11 do not take into account variances such as ground shift, chassis resistance, active acg
I defog, etc.), or other factors that maysshift these values. These values do not include EVSE cable or]
cable resistance. EVSE/EV manufacturers should minimize these factors in their design. It is up to th

hges outside of the ranges defined’in Table 11 may be considered to fall into the nearest defined rang

bilize the EV as

recommended; see
00.

essories (air

vehicle inlet-to-vehicle
E manufacturer to

B, depending on the
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8. DIGITAL COMMUNICATION PROTOCOL

8.1 General

The LIN protocol is a commander-responder protocol. The SE acts as the LIN commander 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 Requirements

8.1.1.1 The SE and the EV shall implement the LIN protocol according to 1ISO 17987-2 Section 5 and 1SO 17987-3
Sections 1 through 5. Exceptions are detailed in this recommended practice.

Appendix D summarjzes all frames, signals, and schedules.

Appendix E links to g reference implementation of SAE J3068 including an LDF.

8.2  LIN Protocol Iptroduction

A signal is the smallgst data entity. Signals are identified by their defined bit positions.within frames.

All signals have starf values. See 8.4.1.3.

Signals should contain their start values as defined in 8.3 until a valid value’is written by the signals|publisher or read by
the signal's subscribr.

A frame contains a Header and a response. The header contains a’frame |ID which identifies the frame. The header is sent
by the commander npde (SE). The response is sent by a responder node (EV or cable assembly node)or in the commander
node (SE). The resppnse contains signals packaged into 8 data bytes. It is sent by one LIN node, call¢d the publisher, and
received by one or npore LIN nodes, called the subscribers:

Frame headers confain two parity bits. If a parity ertor is detected, no response is sent. Frame fesponses contain a
checksum byte. If a ghecksum error is detected, receiving nodes disregard the data.

A schedule is a timgd list which the commander node follows to trigger the headers. Responder rjodes do not control
schedules, but just respond (or listen) to headers.

Signal names, framg¢ names, and schedlle names are used in this document to facilitate the description. The names are
not communicated oyer the data link:

8.3 LIN Signals

All signal names are{shown’in monospace font, and signal values are shown in jtalic font.

All signal names have a prefix indicating its publisher, as follows:

Ca: Cable 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 8.3.16, 8.3.16.1, 8.3.18, 8.3.30, 8.3.31, and 8.3.32) 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:

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

b. 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.

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

d. 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 SAE J3068 may add additional signals and frames.
NOTE: Itis not recommended to interpret reserved signals or reserved bit positions within signals.

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 te/go to sleep
(EV and SE startwalue)

8.3.1.1  The EV shall provide a value of 12 in EvAwake when itwants to stay awake.
The EV may clear thjs signal when it wishes to save power;-see LIN sleep (10.1).
8.3.2 EvConnectionType

The EV may use thid signal to specify its inlet type,-or that the EV is case A. This information may be uged to detect coupler
adapters and may influence inlet and/or socket-outlet locking. Use of this signal is highly recommendgd.

Signal Bits Values Description Schedule
EvConnectionType 8 010 SAE J3068 ACs (IEC 62196-2) case A plug (no inlet) Init
110 SAE J1772 (IEC 62196-2 type 1) inlet
240 SAE J3068 ACs (IEC 62196-2 type 2) inlet
310 CCS1 inlet
440 CCS2 (SAE J3068 DC4/ACq) inlet
510 SAE J3400 inlet
610 GB/T 20234.2 inlet
FE+s Error
FFis Not Available/Not Specified (SE start value)
All Others Reserved

In conjunction with SeConnectionType (see 8.3.22), this signal may be used to detect potentially incompatible
configurations and/or the presence of coupler adapters. This determination is manufacturer-specific.
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8.3.2.1 If the EV determines it is incompatible with connected SE in a given configuration via EvConnectionType and
SeConnectionType (see 8.3.22), it shall write “EV determines connection with SE is incompatible” [2916] to an
EvInfoEntryX (see 8.3.4).
8.3.2.2 Ifthe EV uses a connection type not listed, it shall set EvConnectionType to Not Available.
NOTE 1: Presence or absence of AC contacts on CCS couplers is signaled via LIN-CP. See EvMaxCurrentX (see 8.3.6.3)
and SeMaxCurrentX (see 8.3.26.2).
NOTE 2: Previous editions of this document did not define this signal; therefore, some implementations may transmit Not
Available.
8.3.3 EvFrequencies
Signal Bits Values Description Schedule
EvFrequencies 8 00000001, The EV can operate at 50 Hz supply frequency Init
00000010, The EV can operate at 60 Hz supply frequency
00000100, The EV can operate at 400 Hz supply‘frequency
Any bitwise ‘or’ | The descriptions of the valuegs ored together are all
of the above true
FFi6 Not Available (SE startwvalue)
All Others Reserved
8.3.3.1 The EV shall provide a valid EvFrequencies value todndicate its rated frequencies. The [EV may be rated for
one or mofe frequencies. See 9.6.2.3 and 9.6.3.1.

NOTE: To maintain
8.3.4 EviInfoEntry

EvInfoEntryX refg

future compatibility, it is recommended46 only check defined bit positions.

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

Signal

Bits Values

Description

Schedule

EvInfoEntryl
EvInfoEntry2
EvInfoEntry3
EvInfoEntry4
EvInfoEntryb
EvInfoEntry6

B 0046 - FE+6

See Table 15

Ver, Init, Op

FF1s

Not Available
(EV and SE start value)

EvInfoEntry6 is s

110 Not Available on the last page, and only the last page. Valid values may be j

rovided by the EV

to communicate information about exceptional conditions or events detected by the EV; see 11.1. If more than five info

codes are active, multiple pages are required. See 8.4.2.
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8.3.5

EvinfoPageNumber

EvInfoPageNumber is an enumerator for frames that can provide several pages of signals. EvIinfoPageNumber 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,
EvInfoPageNumber rolls over and the next frame will contain the zeroth page. See 8.4.2.

Signal Bits Values Description Schedule
EvInfoPageNumber 8 040 t0 4249 Page number Ver, Init, Op
FFis Not Available (SE start value)
8.3.6 EvMaxCurrentX
EvMaxCurrentX refers to one or more of the signals in the following table:

Signal Bits Values Description Schedule
EvMaxCurrentLl 8 0046 SE start value Init
EvMaxCurrentL2
EvMaxCurrentL3 010 to 25040 Maximum load current, 1 A per bit
EvMaxCurrentN (EV start value is application-spécific)

2514 - 25449 Reserved
FFi6 Not Available/Contact-net provided (see 8.3.6.3)

The EV uses these 4
contact of the EV inl

8.3.6.1 EvMaxCuj

contact of
8.3.6.2 If the EV

EvMaxCui
8.3.6.3 If a contag
8.3.7 EvMaxVolta
EvMaxVoltageLlN|

1 and number 4 of {
maximum of these \
complete Init.

ignals to indicate the maximum current it is desighed to draw. The information gi
bt, e.9., for EvMaxCurrentLl, this is the contact{'Aumber 1.

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

is designed to draw only single-phase current between L1 and N, the
rentLl and EvMaxCurrentNL{0 the same value, and the other values to Not A

t is not wired, the corresponding EvMaxCurrentX shall be set to Not Available.
jeL1N
is used by the 'EV to indicate its maximum nominal voltage (see 5.2.2) between

he EV inlet Af-the EV operates over a range of nominal voltages, this signal is
oltages..This signal will be compared against the SE’s nominal voltage (see 9.

en for each relevant

each corresponding

EV shall set both
vailable.

the contacts number
used to indicate the
b.2.3 and 9.6.3.1) to

Signal Bits Values Description Schedule
EvMaxVoltageLlN 16 0410 to 10000410 Maximum nominal voltage, 0.1 V per bit Init
(EV start value is application-specific)
000016 SE start value
FFFF16 Not Available/Contact number 4 not wired (see 8.3.7.2)

8.3.7.1

its maximum nominal voltage between contact numbers 1 and 4.

8.3.7.2
shall set E

vMaxVoltageLlN to Not Available. See 8.3.10.2.

If contact number 4 is wired, a valid non-zero EvMaxVoltageL1N value shall be provided by the EV to indicate

If this value is not applicable, as in the case of an EV where the neutral contact (number 4) is not wired, the EV
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8.3.8 EvMaxVoltagelLL

EvMaxVoltageLL is used by the EV to indicate its maximum nominal voltage (see 5.2.2) between contacts number 1 and
2,1 and 3, and between 2 and 3 (or some subset thereof if not all contacts are populated) 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 /nit.

Signal Bits Values Description Schedule
EvMaxVoltageLL 16 0410 to 1000040 Maximum nominal voltage, 0.1 V per bit Init
(EV start value is application-specific)
0000+ SE start value
EEEE ., Not-Available/Contact-numbers-—2-and-3-rot-wired-(see-
8.3.8.2)

8.3.8.1 If contact|numbers 2 and/or 3 are wired (in addition to contact number 1, see 5.3.1.7), a valid non-zero
EvMaxVoltageLL value shall be provided by the EV to indicate its maximum Jnominal yoltage between the

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

8.3.8.2 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 8.3.11.2.

8.3.9 EvMinCurrentX

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

Signal Bits Values Description Schedule
EvMinCurrentLl 8 010 to 25049 Minimum operating current, 1 A per bit Init
EVM.mcuHenth (EV start value is application-specific)

EvMinCurrentL3
25110 - 2544 Reserved
FFis Not Available (SE start value)/Contact not wired (see
8.3.9.1)

These signals are used by the EV to indicate the minimum current where it is operable. The informatjon is given for each
relevant contact of the EV inlet; e.g., forEvMinCurrentLl1, this is the contact number 1.

NOTE: An EV would set EvMinCurrentX to the lowest current (given the currently connected SE cpnfiguration) needed
by the vehicle to operate'its on-board charger and any fixed auxiliary loads such as a compressor for a refrigerated
trailer. An EyInfoEnttyX value is provided to indicate when the vehicle requires at least [EvMinCurrentX to

8.3.9.1
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8.3.10 EvMinVoltageL1N
Signal Bits Values Description Schedule
EvMinVoltageLlN 16 040 to 10000+ Lowest nominal voltage from line-to-neutral, 0.1 V per bit Init
(EV start value is application-specific)
FFFF16 Not Available (SE start value)/Contact number 4 not wired (see 8.3.10.2)
8.3.10.1 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 will be compared against the SE’s nominal voltage (see 9.6.2.3 and 9.6.3.1) to complete /nit.

8.3.10.2 If this vall

is not qlnlnlir\qhhn’ as in the case where the neutral contact (mlmhnr A) is not wi

ed, the EV shall set

EvMinVoltageLlN to Not Available. See 8.3.7.2.

8.3.11 EvMinVoltagelL

Signal Bits Values Description Schedule
EvMinVoltageLL 16 040 to 10000+ Lowest nominal voltage from line-to-line, 0.1 \/\per bit Init
(EV start value is application specific)
FFFF16 Not Available (SE start value)/Contaet numbers 2 and 3 not wired (dee
8.3.11.2)
8.3.11.1 If the EV Ipads from line-to-line, a non-zero EvMinvVoltagekk shall be provided by the EVi|to indicate its lowest
nominal vpltage (see 5.2.2) between any two of the contacthumbers 1, 2, and 3 of the EVlinlet. This signal will
be compafed against the SE’s nominal voltage (see 9.6.2’3 and 9.6.3.1) to complete Init.
8.3.11.2 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 Not Available. See 8.3.8.2.

8.3.12 EvPresentC

EvPresentCurren

LirrentX

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

Signal Bits Values Description Schedule
EvPresentCurrentL] 8 0046 Contact not wired (see 8.3.12.3) Op
EvPresentCurrentL]

EvPresentCurrentL] 040 to 2501 Measured or estimated current, 1 A per bit
EvPresentCurrentN (EV start value is 010)

25140 - 25449 Reserved

FFi6 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.
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8.3.12.1 If supported, the EV shall adjust EvPresentCurrentX dynamically in accordance with the current that it is
drawing.

8.3.12.2 If the EV does not measure or estimate its load current, it shall set the EvPresentCurrentX to Not Available.
8.3.12.3 If a contact is not wired, the corresponding EvPresentCurrentX shall be set to zero.

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—defta—econnectedHoad—ora—-balanced-three-phase—wye—eonnected-Hoad- When drawing only
single-phase power between L1 and neutral, the EV should set the values for EvPreskntCurrentLl and
EvPresentCurren/tN approximately the same.

8.3.13 EvRequestedCurrentX

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

Signal Bits Values Description Schedule
EvRequestedCurrenfLl 8 0410 to 25040 Requested current, 17A\per bit Init, Op
EvRequestedCurrenyL2 (EV start value is 63)

EvRequestedCurrentL3 X
EvRequestedCurrentN 25140 - 25449 Reserved
FF1s Not Available (SE start value)

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

To indicate that the BV could use more current, the'signal values of EvRequestedCurrentX may be higher than the limits
indicated by the corfsponding SeAvailableCurrentX signals. 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 battery state of charge
approaches 100%). [This signal may beused by the SE to dynamically adjust the corresponding SeAvjailableCurrentX
signals.

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

8.3.13.2 Values for|conductors that cannot draw current shall be set to zero, even if the EV does not support this function.
For examTIe, an EV that loads single-phase-only from L1 to N would signal zero for L2 and [L3.

8.3.14 EvResponseError

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

Signal Bits Values Description Schedule

EvResponseError 1 02 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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8.3.15 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 - 25449 Selected Protocol Version Ver, Init, Op

FFi6 Not Available (EV and SE start value)

8.3.16 EvStatuslInit

EvStatusInit is pravided by the EV o 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)

8.3.16.1 The EV shall not set EvStatusInit to Not Available during normal operation.
8.3.17 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' S, Ver, Init, Op
switchio.close (EV start value)
01, Permit_V: The EV permits the SE contactor to close and requests
permission to close S.
10, Error: The EV has detected an Operation error.
11, Not Available (SE start value)

EvStatusOp is not et to Permit <\/\unless the inlet is locked. See 9.7.2.1 and 10.8.5.1.

8.3.17.1 The EV shall not set-EvsStatusOp to Not Available during normal operation.

8.3.17.2 The EV shall\not set EvStatusOp to Permit V unless SeStatusVer = Complete anT SeStatusInit =
Complete (i eZ_the schedule is Op)

8.3.18 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)

8.3.18.1 The EV shall not set EvStatusVer to Not Available during normal operation.
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8.3.19 EvSupportedVersionX

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

Signal Bits Values Description Schedule
EvSupportedVersionl 010 PWM-CP Ver
EvSupportedVersion?2
EvSupportedVersion3 110 LIN-CP as defined in IEC 61851-1:2017, Annex D
EvSupportedVersiond . . . L
EvSupportedversion5 210 LIN-CP as defined in this edition of SAE J3068

310 - 23910 Reserved

2404 - 25319 | Reserved for proprietary/experimental implementations.
See Appendix E.

25449 Reserved

FFi6 Not Available (SE start value)
Any other unused signals are FF¢

These signals are us

8.3.19.1 At least or

8.3.19.2 Ifthe EV S
NOTE: Requiremen

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

ed by the EV to indicate which Protocol Versions are supported.

e EvSupportedVersionX entry shall contain a valid non-zere value.

£ 8.3.19.2 was not required in the first edition of SAE J3068.

ion5 is set to Not Available on the last pagesand only the last page. EvSupports
\vailable or may be valid values. EvSupportedvVersion5 contains a valid value g
s are provided by the EV to indicate which communication Protocol Versions are S

8.3.20 EvVersionPageNumber

EvVersionPageNu
Versions are suppor

hnber is an enumerator for frames that can provide several pages of signals. If mg
ed, EvVersionPageNumber may start at page number zero (010) and increment

is sent. After the franmpe with the last page has,been sent, EvVersionPageNumber rolls over and the n

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

bdVersion2, 3, and
n every page except
upported. See 8.4.2.

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

the zeroth page. Se¢ 8.4.2.
Signal Bits Values Description Schedule
EvVersionPageNumbgr 8 019 to 5149 Page number Ver
FF16 Not Available (SE start value)
8.3.21 SeAvailableCurrentX
SeAvailableCurrentX refers to one or more of the signals in the following table:

Signal Bits Values Description Schedule
SeAvailableCurrentLl 010 to 25040 Available current, 1 A per bit (SE start value is 010) Init, Op
SeAvailableCurrentL2
SeAvailableCurrentL3
SeAvailableCurrentN 25140 - 25410 | Reserved

FFi6 Not Available (EV start value)/Contact not provided (see 8.3.21.2)
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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 ampacity of the attached connector or plug.
They may also dynamically track energy management requirements (see 9.7.3.6). SE signals SeAvailableCurrentX in
relation to Re in accordance with 9.7.3.5. The EV interprets SeAvailableCurrentX in relation to Re in accordance with
9.7.3.4.

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

8.3.21.2 seAvailableCurrentX signal values shall be Not Available when the contact is not provided. See 8.3.26.2 for
SeMaxCurrentX

8.3.21.3 Unless 5.3.2.1 is satisfied, SeAvailableCurrentX shall not be greater than 63 A. SeAvadilableCurrentLl
and SeAyailableCurrentN may be up to 70 A if and only if SeAwailablleCurrentL2 AND
SeAvailableCurrentL3 are zero or Not Available.

The EV load does n¢t exceed the SeAvailableCurrentX for any conductors. See9.7.3.3.
The signal SeAvailableCurrentN limits asymmetric current drawn by the EV.,.If’this value is set {o zero, it will not be
possible to operate single-phase chargers connected between L1 and neutral. Note that if an SE provides only single-phase

power from L1 to nedtral, the SE typically sets SeAvailableCurrentLl.and SeAvailableCurrentN to the same value.

EXAMPLE: An EV that cannot adjust loads asymmetrically and receives different current limits gn one of more line
conductprs, draws the lowest value on all line conducters.

8.3.22 SeConnectignType

The SE may use thig signal to specify its connector type, or that it has a socket-outlet. This informatiop may be used to
detect coupler adapfers and may influence inlet and/or.socket-outlet locking. Use of this signal is highly recommended.

Signal Bits Values Description Schedule
SeConnectionType 8 040 SAE universal AC¢ socket-outlet Init
(IEC 62196-2 type 2 or GB/T 20234.2)
Tho SAE J1772 (IEC 62196-2 type 1) connector
210 SAE J3068 ACs (IEC 62196-2 type 2) connector
310 CCS1 connector
440 CCS2 (SAE J3068 DCs) connector
510 SAE J3400 connector
O10 GBI/ T 20234- 2 Conmnector
FE+s Error
FFis Not Available/Not Specified (EV start value)
All Others Reserved

In conjunction with EvConnectionType (see 8.3.2), this signal may be used to detect potentially incompatible
configurations and/or the presence of coupler adapters. This determination is manufacturer-specific. Generally, the SAE
universal ACs socket-outlet [010] is compatible with all EV that otherwise pass the initialization process in 9.6.2.

8.3.22.1 If the SE determines it is incompatible with connected EV in a given configuration via SeConnectionType and
EvConnectionType (see 8.3.2), it shall write “SE determines connection with EV is incompatible” [3516] to an
SeInfoEntryX (see 8.3.24).
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8.3.22.2 If the SE uses a connection type not listed, it shall set SeConnectionType to Not Available.

NOTE 1: Presence or absence of AC contacts on CCS couplers is signaled via LIN-CP. See EvMaxCurrentX (see 8.3.6.3)
and SeMaxCurrentX (see 8.3.26.2).

NOTE 2: Previous editions of this document did not define this signal; therefore, some implementations may transmit Not
Available.

8.3.23 SeFrequency

Signal Bits Values Description Schedule

SeFrequency 8 00000001, The SE provides 50 Hz supply frequency Init

00000010, The SE provides 60 Hz supply frequency

00000100, The SE provides 400 Hz supply frequency

FFi6 Not Available (EV start value)
SE start value is FF ¢ if 8.3.23.1 is applicable.

All Others Reserved

8.3.23.1 If the SE gan supply more than one frequency, then the start value of S&éFrequency shall bg set to Not Available
until the SE reads the EvFrequencies. See 9.6.2.

8.3.23.2 After 8.3.23.1 is satisfied, the SE shall provide a valid SeFreguéncy value to indicate the frequency of the supply
network.

NOTE: To maintain [future compatibility, it is recommended to anly check defined bit positions.
8.3.24 SelnfoEntryX

SeInfoEntryX ref@rs to one or more of the signals inthe following table:

Signal Bits Values Description Schedule

SeInfoEntryl 8 0046 - FE$s See Table 16 Ver, Init, Op
SeInfoEntry2
SeInfoEntry3 FFis Not Available

SeInfoEntry4 (EV and SE start value is FFg)
SeInfoEntry5
SeInfoEntry6

SeInfoEntry6 is spt to NOtAvailable on the last page, and only the last page. Valid values may be grovided by the SE to
communicate informpation,about exceptional conditions or events detected by the SE; see 11.1. If morg than five info codes
are active, multiple gages are required. See 8.4.2.
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8.3.25 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 to 4249 Page number Ver, Init, Op
FFis Not Available (EV start value)
8.3.26 SeMaxCurrentX
SeMaxCurrentX relfers to one or more of the signals in the following table:

Signal Bits Values Description Schedule
SeMaxCurrentLl 8 0046 Contact not provided (see 8.3.26.2) Init
SeMaxCurrentL2 -

SeMaxCurrentL3 010 to 25010 Maximum current, 1 A per bit
SeMaxCurrentN (SE start value is application-specific)
25140 - 25449 Reserved
FF16 Not Available (EV start value)

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

8.3.26.1 The SE sh

A value of Not Availd
for SeMaxCurrentH

8.3.26.2 SeMaxCuj
sequence

EXAMPLE: A three-
5.3.2.11
=63 A,

8.3.27 SeNomVolts

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 SeMa

all provide valid SseMaxCurrentX values for all contacts.

ble is not allowed to be sent in"$eMaxCurrentX. The EV uses Not Available as 3
which only indicates that a'valid value has not yet been received from the SE.

rentX signal values_shall be zero when the contact is not provided to the E
See 8.3.21.2 for SeAvailableCurrentX.
eing satisfied"would signal SeMaxCurrentLl =70 A, SeMaxCurrentL2 = 63 A

hnd SeMax€urrentN =70 A. See 8.3.21.3.

gelIN

des the design limits

ailableCurrentX

CurrentLl, this is

n internal start value

V' during the control

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

, SeMaxCurrentL3

SeNomVoltageLlN 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

16 010 to 10000+ Nominal voltage, 0.1 V per bit

The SE start value is in this range if 8.3.27.1 is not applicable.

Init

FFFF s Not Available (EV start value)

SE start value is FFFF if 8.3.27.1 is applicable.
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8.3.27.1
Not Availa

ble until the SE reads the EvMaxVoltageLlN. See 9.6.2.

If the SE can supply more than one nominal voltage, then the start value of SeNomvoltageLlN shall be set to

8.3.27.2 After 8.3.27.1 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.

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.

8.3.27.3 If contact numbers 2 and/or 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.
8.3.28 SeNomVoltagel |
This is the nominal /fhe-to-line voltage provided by the supply network. See 5.2.2.
Signal Bits Values Description Schedule
SeNomVoltageLL 16 010 to 10000+ Nominal voltage, 0.1 V per bit Init
The SE start value is in this range if 8.3.28.2 is'not applicable.
FFFF16 Not Available (EV start value)
SE start value is FFFF if 8.3.28.2 is applicable.
8.3.28.1 Ifthe SE supplies voltage to only contact number 1, then SeNomVoltageLL shall be set to Not Available and the
subsequent requirements in 8.3.28 do not apply.
8.3.28.2 If the SE ¢an supply more than one nominal voltage, théen the start value of SeNomvoltadeL1N shall be set to
Not Availgble until the SE reads the EvMaxVoltageLlL. See 9.6.2.

8.3.28.3 After 8.3.2
between g

NOTE: A two-phasg
but contact
numbers 1

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

8.3.29 SeSelected

SeSelectedVersi

8.2 is satisfied, the SE shall provide a valid SeNomVoltageLlN value to indicatg
ny of the contact numbers 1, 2, 3<0f'the connector to which voltage is supplied.

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

nd 2, while SeMaxCuxrentL3 would be zero.

2.
ersion

bn. is"used by the SE to uniquely identify the Protocol Version chosen by the E

SAE J3068 may defi

the nominal voltage

upplied with voltage,

umber 3 is not connected.In this example, SeNomVoltageLlL indicates the voltage between contact

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

V. Future editions of

enew Protocol Versions See 9.5

Signal

Bits Values Description

Schedule

SeSelectedVersion

8 0410 - 25449 Selected Protocol Version

Ver, Init, Op

FFis Not Available (EV and SE start value)



https://saenorm.com/api/?name=90ca4dca7402d52a0e109e3f1304d307

SAE INTERNATI

ONAL

J3068™ SEP2024

Page 55 of 107

8.3.30 SeStatusinit

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)
8.3.30.1 The SE shall not set SsestatusInit to Not Available during normal operation.
8.3.31 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 S, switch (nor the SE Ver, Init, Op
contactor) to be closed (SE start value)
01, Permit_V: The SE permits the EV Syswitch (and the SE contactor,
to be closed
10, Error: The SE has detected an Operation error
11, Not Available (EV start valtie)
8.3.31.1 The SE shall not set sestatusOp to Not Available during normal operation.
8.3.31.2 The SE shall not set sestatusOp to Permit_V~unless the schedule is Op.
8.3.32 SeStatusVe
SeStatusVer is usgd by the SE to indicate the“Protocol Version selection status. See 9.5.
Signal Bits Values 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)
8.3.32.1 The SE shall not set sestatusVer to Not Available during normal operation.
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8.3.33 SeSupportedVersionX

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

Signal Bits Values Description Schedule
SeSupportedVersionl | 8 040 PWM-CP Ver
SeSupportedVersion2
SeSupportedvVersion3 110 LIN-CP as defined in IEC 61851-1:2017, Annex D
Sesupporpecversiont 200 LIN-CP as defined in this edition of SAE J3068

eSupportedVersionb
310 - 23919 Reserved
24040 - 25349 Reserved for proprietary/experimental implementations.
See Appendix E.
2544 Reserved
FF1s Not Available (EV start value)

Any other unused signals are FFs

These signals are us

8.3.33.1 At least or

8.3.33.2 Ifthe SE s

NOTE: Requiremen
SeSupportedVers
4 may be set to Not 4

the last. These signa

8.3.34 SeVersionP

SeVersionPageNu
Versions are suppor

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

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

upports PWM-CP, it shall list Protocol Version 010 in an~SeSupportedVersiony.

t 8.3.33.2 was not required in the first edition of SAE J3068.

ion5 is set to Not Available on the last page,.and only the last page. SeSupports
\vailable or may be valid values. SeSupportedvVersion5 contains a valid value g
s are provided by the SE to indicate which ‘communication Protocol Versions are g

hgeNumber

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

bdVersion2, 3, and
n every page except
upported. See 8.4.2.

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

the zeroth page. Se¢ 8.4.2.
Signal Bits Values Description Schedule
SeVersionPageNumbdr | 8 040 to 5110 Page number Ver
FFi6 Not Available (EV start value)

8.4 LIN Frames

8.4.1

List of Defined Frames

Table 12 shows a list of all defined LIN frames and the contained signals.

All frame and signal names are shown in monospace font.

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

Ca: Cable Assembly

(CA)

Ev: Electric Vehicle (EV)
Se: Supply Equipment (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 D 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.

See Appendix D 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 8.3.19 and 8.3.33.

Table 12 - Frames

Frame
Identjfier Frame Name Contained Signals

0 SeVersionList Byte 0: SeSelectedVersion
Byte 1:

Bit 0: reserved (= 1)

Bits 1-2: SeStatusVer

Bits 3-4: SeStatusInit

Bits 5-6: SestatusOp

Bit 7: reserved'(= 1)
Byte 2: SeversidnPageNumber (typically 0016)
Byte 3: sesupportedversionl (typically 0216)
Byte 4: SeSupportedversion2 (typically FF16)
Byte 5:SéSupportedversion3 (typically FF16)
Byte-6: SeSupportedversion4 (typically FF1e)
Byte7: SeSupportedversion5 (typically FF16)

1 EvVersionList 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: EvVersionPageNumber (typically 0016)
Byte 3: EvSupportedversionl (typically 0216)
Byte 4: EvSupportedversion2 (typically FF1e)
Byte 5: EvSupportedversion3 (typically FF16)
Byte 6: EvSupportedvVersion4 (typically FF1e)
Byte /. EvSupportedVersion5 (typically FF1e)

2 SeStatus Byte 0: SeSelectedVersion (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: SseAvailableCurrentLl
Byte 3: SeAvailableCurrentL?2
Byte 4: seAvailableCurrentL3
Byte 5: SeAvailableCurrentN
Bytes 6-7: reserved (typically 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: EvRequestedCurrentL?2
Byte 4: EvRequestedCurrentL3
Byte 5: EvRequestedCurrentN

Bytes 6-7: reserved (typically FF16)

EvPresentCurrents

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

Byte 2: EvPresentCurrentL?2

Byte 3: EvPresentCurrentL3

Byte 4. EvPresentCurrentN

Bytes 5-7: reserved (typically FF16)

SeNomVoltages

Byte 0: SeSelectedversion ftypically 0216)
Bytes 1-2: SeNomVoltageKIN

Bytes 3-4: seNomVoltagell

Byte 5: SeFrequency

Bytes 6-7: reserved (typically FF16)

SeMaxCurrents

Byte 0: SeSelectedvVersion (typically 0216)
Byte 1: SeMaxGurrentLl

Byte 2: SeMaxCurrentL?2

Byte 3::9eéMaxCurrentL3

Byte 4:"seMaxCurrentN

Byte-5: SeConnectionType

Bytes 6-7: reserved (typically FF16)

EvMaxVoltages

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

Bytes 3-4: EvMaxVoltageLL

Byte 5: EvFrequencies

Bytes 6-7: reserved (typically FF16)

EvMinVoltages

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

Bytes 3-4: EvMinVoltageLL

Byte 5: EvConnectionType

Bytes 6-7: reserved (typically FF16)

EvMaxMinCurrents

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

Byte 2: EvMaxCurrentL2

Byte 3: EvMaxCurrentL3

Byte 4: EvMaxCurrentN

Byte 5: EvMinCurrentLl

Byte 6: EvMinCurrentL?2

Byte 7: EvMinCurrentL3



https://saenorm.com/api/?name=90ca4dca7402d52a0e109e3f1304d307

SAE INTERNATIONAL

J3068™ SEP2024

Page 59 of 107

Frame
Identifier Frame Name Contained Signals
10 CaProperties Byte 0: Caversion (typically 0116)
Byte 1:
Reserved for future Bit 0: CaResponseError
implementation of cable Bits 1-7: reserved (= all ones)
assembly nodes (see Byte 2-3: caMaxVoltage
6.2.4). Byte 4: CaMaxCurrentLl
Byte 5: CaMaxCurrentIL2
Byte 6: CaMaxCurrentL3
Byte 7: CaMaxCurrentN
11 SeInfolist Byte 0: SeSelectedVersion (typically 0216)
Byte 1: SeInfoPageNumber
Byte 2: SeInfoEntryl
Byte 3: SeInfoEntry?2
Byte 4: SeInfoEntry3
Byte 5: SeInfoEntry4
Byte 6: SeInfoEntry5
Byte 7: SeInfoEntry6
12 EvInfoList Byte 0: EvSelectedVersion (typically 0216)
Byte 1: EvInfoPageNumbey
Byte 2: EvInfoEntryl
Byte 3: EvInfoEntry2
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
15to 49 Reserved
50 to b9 Available for application-specific frames
60 Refer to ISO 17987, used in SAE J3068 for the LIN go-to-sleep command. See 10.].
61top3 Refer to ISO 17987, not used in SAE J3068
8.4.2 Paged Frames
The frames SeVersfonListy,EvVersionlList, SeInfolist, and EvInfoList contain lists of va
lists than can be contained/in one frame, these frames can publish a long list as several pages. The fr;
enumerator (Seven sionPageNumber EvVersionPageNumber SeInfoPageNumber EvInf
identifies what pagelis

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

merator and the data

content are changed. Pagmg aIIows long Ilsts to be publ/shed W|thout usmg many frame IDs. The f|rst edition of SAE J3068
did not require implementation of paging.
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The paging technique can be used to transmit information that is organized in several pages as follows:

The pages of se

values.

VersionList and EvInfolist contain Profocol Versions.

The pages of SseInfoList contain SeInfoEntryX values. The pages of EvIinfolList contain EvInfoEntryX

The first time each of the frames is triggered, the publisher responds with the respective page number 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 recomme

f_crnn
H—S4

orted) be listed in

SeSupportedV
that do not implg

It is recommend
ensure compatit]

For all frames of
SeSupportedV
allows the receiv
number of entrie
an entire page o

If a paging error
on page zero, ar
appropriate valy
considered fatal
appropriate to r¢

8.5 LIN Scheduleq

Three different sche

ded—that—ProtocolVersion—2e—(and—Protocel\ersions—Owo—and—l4e PR
crsionX and EvSupportedVersionX on the zeroth (010) page to ensure comy

ment paging.

bd that the most important SeInfoEntryX and EvInfoEntryX values/be on thg
ility with devices that do not implement paging.

this type, the unused entries of their last page are filled with the value Not Availa
crsionb, EvSupportedVersion5, SeInfoEntry6, or EwInfoEntry6 cont
ing side to confirm that all pages have been received. Ifthe number of list eleme
s per page (five for SeversionList and EvInfoliét)and six for SeInfolist
f Not Available is sent after the last page with valid.values.

is detected, the data from that cycle should be;discarded. Paging errors include:
out-of-sequence page number, and the last.value on the last page not being set
e may be written to an EvInfoEntryX or SeInfoEntryX Signal. Paging €
i.e., charging should not be stopped‘@nd the control sequence should not be
start the control sequence if no error-free paging cycles are received for an exten

Hules are defined to allow short schedule cycle times.

Table 13 lists the required schedules ahd)the frames contained in each schedule. The table also sho

signal values for ead
All schedule names

8.5.1 LIN Schedul

h control sequence step, and signal positions with respect to byte boundaries.
nd values-afe shown in jtalic font. Frame names and signal names are shown in

es Table

8.5.1.1  The SE sh

all-tise the schedules as defined in Table 13

atibility with devices

zeroth (010) page to

ble such that at least
hins this value. This
nts is divisible by the
and EvInfolList),

he cycle not starting
o Not Available. The
rrors should not be
restarted. It may be
ded period of time.

vs the normal status

monospace font.

See Appendix D for a summary of signals, frames, and schedules.

Manufacturers may construct additional optional schedules for their own purposes.

8.5.1.2

frequency.

8.5.1.3
second.

All schedules shall have a repetition period which is not an integer multiple of the period of the power line

In schedule Op, the frames SeStatus and EvStatus shall have a repetition rate of at least nine times per
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Table 13 - Chain of control: status, task, schedule, frame

. T o
Present SE Status Signal Values . 05
g Required Task E § 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)
P ot D v Vi EvVersionList (1)
or ncomplete eny_ SE and EV exchange information about er SeInfoList (11)
Error supported communication Protocol EvInfolList (12)
Versions until a Protocol Version is
selected
SeStatug (2)
Evstatud (3)
Initializati SeNomVoltages (5)
Incomplete nitialization SeMaxCufrents (6)
Complete o Deny V SE and EV exchange information about Init EvMaxVoltages (7)
Elror th(—i_lpower stugﬂy gnd a_tf>_ot:jt the EV load EvMinvoltages (8)
until compatibility is verifie EvMaxMirCurrents (9)
SeInfolList (11)
EvInfoList (12)
SeStatug (2)
Any value Operation EvStatud (3)
Complete Cpmplete except Not SE and EV exchange frames'to'sontrol the | Op EvPreserftCurrents (4)
Available SE supply voltage and the"EVAoad current SeInfolist (11)
EvInfolList (12)

NOTE: The tasks d¢scribed in Table 13 are SAE J3068 concepts while general LIN concepts includ¢ signals, schedules,
and frames.

If a LIN core softwarg with an AP/ following ISO/TR 17987-5 is used, a predefined schedule, L NULL| SCHEDULE, is used
to stop all transfers gn the LIN cluster. See 9.1 for a discussion 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 S switch, the contactor, and the inlet locking mechanism.

LIN communication uses an AP/ according to ISO/TR 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 to take care of the step from network configuration te, feady-made program
code.

The application program in the SE and the EV writes and reads LIN signal values with the APJ."The LIN protocol software
takes care of the actyal communication.

The application program in the LIN commander node (the SE node) uses API calls)to start or stop LIN schedules, as
described in Sectionk 9 and 10.

EV: S, control
Serial communication”port (UART)

[T T T T T T T T T T T T T S T e e e e T T T T T T T s M
1 Micgo Controller Unit (MCU) 1
1 1
1 1
1 1
1 L SE: Contactor control 1
| Application Program L
1 Secti 9and 10 1
1 see seclions 9 and 1L EV: Inlet locking control 1
: and Proximity Detection :
1 Application Programming Interface (AP1){ 1
' see 8.3 (signals) and ISO 17987-5 (controls) '
1 1
1 1
1 LIN core protocol SE and EV: 1
1 : 1
. see ISO 17987-3 CP Level .
: detection :
1 1
1 1
1 1
1 1
1 1
1 1
1 1

CPR.Circuit interface for digital CP circuit interface for CP Levels,
cpmmunication, LIN Transceiver, see 6.1 see 6.1

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
CP Level 12 PWM-CP selected CP Level 12
See 9.5.4
Sessign Protocol Initialization Operation, > S¢ssion
start Version Voltage off - end
.| selection Schedule Init Schedule Op R Operation,
See 94 4X”| Schedule Ver See 9.6 See 9.7 »| Voltage on) Fa® ske 9.8
See 9.5 P Schedule Op
CP Levgl 9 CP Level 9 CP Level 9 | Se€ 8.7 CP|Level 9
CP Level 9
T GP-Level 6 l
EV unplupgged '«q Exceptions, see 10.1 through 11/1 » EV upplugged
CP Levél 0 CP|Level 0
Figure 14 - Dverview of typical application program-control sequence during a connectjon session

9.3 Timing Requir|

Table 14 gives a sur

Ements

hmary of all time limits required in"9:4 through 9.8 and 10.1 through 10.8.
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Table 14 - Application program timing limits

9.4 Control Sequs

9.41

9.4.1.1

9.4.1.2

Name Limit Reference |Description
(seconds)
TsEstart 0.5 9.4.1.2 SE max time to start LIN Ver schedule
Tevstart 1.0 9.4.1.3 EV max time to start responding (0.5 second recommended)
T pwm_max 1.5 9.5.2.2 SE max time to attempt LIN-CP before switching to PWM-CP
Towm_min 1.3 9.5.2.2 SE min time to attempt LIN-CP before switching to PWM-CP
Teveiose 3.0 9.7.24 EV max time to close S,
TsEclose 3.0 9.7.2.5 SE max time to close the contactor
Ty 48 97-2-6— Sk time-te-ighere-GRiovelgliteh
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 9.7.3.2 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 SeAyailableCurrentX
TsHopen 3.0 9.7.4.2 SE max time to open the contactor
10.7.2.2
Trahodown 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 $»
10.7.1.1
TunJock 3.0 9.8.1.1 EV max time to uniock inlet
Tve 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
Trolin 2.0 10.7.1.1 EV min time to wait before opening Sz, no LIN headers
18;;? SE min time to wait before opening the contactor, no LIN responges
10.7.0.2
Tsd 12 0.10 10.8.4.1 SE max time to open the contactor, SE detects CP level 12
Te\ unlocked | 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.
nce,
Control Sequence-Start

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 11) to determine the resistance of the current coding resistor Re.
This value shall be used to limit the EV load current, as described in 9.7.3.4.

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 Tsgstart
(0.5 second).
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9.4.1.3

When the EV detects a change from CP level = 0 to CP level # 0 (as described in 6.3.2), 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).

NOTE: It is recommended to be ready to respond to LIN headers within 0.5 second; this will improve the reliability of

establishing

94.14 The SEsh

a LIN-CP connection session.

all communicate at a bit rate of 19.2 kbps nominal.

9.5 Protocol Version Selection

Protocol Version Selection Sequence

EV to exclpange the signals listed for these frames in Table 12.

9.5.1
9.5.1.1
taskas s
9.5.1.2  During Pr
the EV to
9.5.1.3 The sched
9.51.4 The SE ai

EXCEPTION: This
of ve
indus

This section refereng

If Protocol Version s

95.2

9.5.21 The SE sh
Deny V, &

9522 If the SE
(1.3 secor

as describ

Reading valid value
the EV has initialized

While sejtatusver = (Incomplete OR Error), the SE and the EV shall perform the Proto

Protocol Version Selection, Normal SE Sequence

cified in this section.

tocol Version selection, the SE shall use schedule Ver to establish LINycommun
select a preferred Protocol Version.

ule Ver shall trigger the frames listed in Table 13 to allow the application prograr

d the EV shall support Protocol Version 2.
equirement does not apply for application-specifie\EVSE installations designed
hicles which are not intended for use by the gefgral public, including specialized
trial vehicles, and where otherwise noted.

es paged frames. See 8.4.2.

blection fails, see 10.3.

all wait until it reads EyStatusVer = Incomplete, EvStatusInit = Incomplete,
efore continuing with’9:5.2.3.

is able and willing to offer PWM-CP upon plug-in, it shall continue as in 9.5,
ds) and no more than Towm_max (1.5 seconds) after sending the first LIN header. T|
ed in 9.5.4:

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

ol Version selection

cation and to enable

s in the SE and the

o serve a limited set
and commercialized

and EvStatusOp =

a at least prmfmin
hen, it shall continue

established and that

9.5.2.3 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 SeSelectedvVersion to
EvSelectedVersion and write SeStatusvVer = Complete.

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

9.5.25 IfEvSelectedVersion = Protocol Version 010 (PWM-CP), the SE shall continue as in 9.5.4.

This would only typically occur in the absence of a shared (non-zero) Protocol Version. Under this version of SAE J3068,
AC stations always at least support Protocol Version 2 (see 9.5.1.4).
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9.56.3

9.56.3.1

Protocol Version Selection, EV Normal Sequence

Deny_V, before continuing.

The EV shall wait until it reads SeStatusVer = Incomplete, SeStatusInit = /ncomplete, and SeStatusOp =

The EV has thus determined that LIN communication is successfully established and that the SE has initialized its LIN node.

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.

NOTE: In some circumstances (e.g., the EV only supports one Protocol Version), it may be sufficient for the EV to read the
SeSupportedVersionX values every time SevVersionList is received until it finds a match, ignoring the page

number.

9.5.3.3 Once EvS

If no match is found

detects PWM from the SE), or else the EV proceeds to 10.3.1.

9.54

9541 |IftheEVs

010 (PWM:
NOTE: This is also
9.54.2 An SEthe
If the SE detects CP
of the connection s¢
retry establishing L/
9.6 Initialization

NOTE: The use of A

Protocol Version Selection, Optional Sequence to Start PWM-CP

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

after all pages are read, the EV may continue as in 9.5.4 (if PWM is supported by

elected PWM-CP as described in 9.5.2.5, it shall ensure that'SeSelectedversid
CP) is transmitted for at least one cycle through the s¢hedule Ver frames.

ecommended if the SE chooses PWM-CP as described in 9.5.2.2.
h shall stop the schedule Ver and when willing-and able to supply power, start send
level 6, after switching to PWM-CP as_described in 9.5.2.2, it typically applies PW

ssion; otherwise, if the SE does not-detect CP level 6 within a time limit (applicd
/-CP using schedule Ver; see 9.4.1.2.

Sequence

tatusVer GComplete and SseStatusInit = (/ncomplete OR Error), the SE and
ration task as specified in this section.

ialization, the SE shall use schedule Init to enable the SE and the EV to exchan

ND and OR (in all caps) are the Boolean logical operators, where OR is inclusive]

bequence.

the EV, and the EV

n = Protocol Version

ing 10 to 96% PWM.

\I-CP during the rest
tion-specific), it may

the EV shall perform

pje information about

oltage, current, and frequency limits. Both the SE and the EV determine that th

by are compatible to

allow the control sequence to continue to Operation (see 9.7).

9.6.1 Initialization
9.6.1.1  While ses
the Initializ
9.6.1.2  During Inii
their AC v
9.6.1.3

EV to exchange the signals listed for these frames in Table 12.

If Initialization fails, see 10.4.

The schedule Init shall trigger the frames listed in Table 13 to allow the application programs in the SE and the
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9.6.2 Initialization, Normal SE Sequence

9.6.2.1 Ifthe SE can supply more than one nominal voltage, frequency, or phase configuration, then SeNomvoltageLlN
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.

Then the SE selects and writes the SE limits that safely allow the optimal supply voltage or phase configuration (e.g., to
accommodate two-wire single-phase vehicles).

9.6.2.2 If SseNomVoltageLlN = Not Available and SeNomVoltageLL = Not Available (the SE can supply more than one
nominal voltage, frequency, or phase configuration), the SE shall first read EvMaxVoltageLlN,
EvMaxVoltagell, EvMinCurrentX, and EvFrequencies; and if compatible, then write appropriate values
for SeNomMe-l tageldN and-SeNocmiL liagell, and-set SeMaxCurrentX and -Sekx aency appropriate|y to
safely/optimally supply power.

9.6.2.3 Once the BE 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.

Compatibility is verified if:

((seNomVpltageLIN AND EvMaxVoltageLlN are valid values)OR
(SeNomVo[l tageLL AND EvMaxVoltageLL are valid values)) AND
(SeNomVolltageL1lN < EvMaxVoltageL1N OR either side = Not Available) AND
(SeNomVo[ltageL 1N 2 EvMinVoltageL1N OR either side = Not Available) AND
(SeNomVolltageLl <EvMaxVoltageLL OR either side's Not Available) AND
(SeNomVolltageLL 2 EvMinVoltageLL OR either side = Not Available) AND
(seMaxCufrrentLl 2 EvMinCurrentLl OR EvMinCurrentLl = Not Available) AND
(SeMaxCuErentL2 2 EvMinCurrentL?2 OR
(seMaxCurrentL2 =0“OR EvMinCurrentL2 = Not Available)) AND
(seMaxCufrrentL3 2 EvMinCurrentL3 _ ©OR
(SseMaxCurrentL3 =0 OREvMinCurrentL3 = Not Available)) AND
(EvMinCyrrentX < currentindicated\by Rc; see Table B1)* AND
(SeFrequency (bitwise AND) EvFseguencies # 0).
* This check is for EVSE with socket-outlets only.

9.6.2.4 The SE shall not set seStatusInit = Complete unless it can continuously supply at legst EvMinCurrentX
while power is available.

9.6.2.5 If the SE|does, Sighal sestatusInit = Complete, then during the Op schedule, the $E shall not reduce
SeAvailgbleCwrrentX below EvMinCurrentX while power is available. See 9.7.5.1.

NOTE: This requirement has special consideration for single-phase-only vehicles. As discussed in 8.3.21, both
SeAvailableCurrentLl and SeAvailableCurrentN need to be set appropriately given EvMinCurrentLl.

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.
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9.6.3

9.6.3.1

Initialization, Normal EV Sequence

Only when the EV reads SeNomVoltageLlN # Not Available OR seNomVoltageLL # Not Available (as
described in 9.6.2.2), it shall then verify that the EV and the SE are compatible and then write EvStatusInit =

Complete.

Compatibility is verified if:

((seNomvoltageLlN  AND EvMaxVoltageLlN are valid values) OR
(SeNomvVoltageLL AND EvMaxVoltageLL are valid values)) AND
(SeNomVoltageLlN £ EvMaxVoltageL1N OR either side = Not Available) AND
(seNomVoltageLlN 2 EvMinVoltageLl1N OR either side = Not Available) AND

(SeNomVoptagebt<EvMasvottageht——OR-eitherside—Not-Avaiable)AND
(seNomVolltageLL 2 EvMinVoltageLL OR either side = Not Available) AND
(SeMaxCufrrentLl 2 EvMinCurrentLl OR EvMinCurrentLl = Not Available)
(SeMaxCufrrentL2 2 EvMinCurrentL?2 OR

(seMaxCurrentL2 =0 OREvMinCurrentL2 = Not Available
(SeMaxCufrrentL3 2 EvMinCurrentL3 OR

(seMaxCurrentL.3 =0 OR EvMinCurrentL3(5Not Available
(EvMinCufrrentX < currentindicated by Re; see Table 10)* AND
(SeFrequency (bitwise AND) EvFrequencies # 0).

*This check is fg
9.6.3.2 OnceEvS

9.7 Operation

r coupler types with current coding resistors only.

tatusInit = Complete, it shall remain Completeforthe remainder of the contro

bquence Start

tatusvVer = Complete AND sestatusInit = Complete, the SE and the B
task as specified in this section;

eration, the SE shall use schedule Op to enable the SE and the EV to exchange
e and current.

ule Op shall triggerthe frames listed in Table 13 to allow the application prograr

EV to exclpange the signalslisted for these frames in Table 12.

9.7.1 Operation S
9.7.1.1  While se

Operation
9.7.1.2 During Op

AC voltag
9.7.1.3 The sched
9.7.2 Operation, \

The EV closes S: of
Permit_V) should bs

oltage Control

ly when permitted by both the EV and the SE. See 9.7.2.4. Permission from the

AND
) AND

) AND

sequence.

V shall perform the

signals to control the

ns in the SE and the

EV (EvStatusOp =

permitted by both thé

interpreted by the SE as a desire to charge. The SE closes the contactor whe

the EV closes S if

The logic for normal control of S, 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 Sz 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 EIV: Sé |
Init = lot closed only
SeStatusInit i Comp' ete AND when all
SeStatusOp = Permit_V gate inputs are
EvStatusOp = Permit V true
) ovel | CP Level =6 (S2 closed
Control Pilot ——>{ $& ool (5 )
. SE: Contagtor
Schedule is Op AND closed only
SqgStatusOp = Permit_V gate when.all
EyStatusOp = Permit_V inputs are {rue

If the inlet locking 1
EvStatusOp = Per

9.7.21 Before thdg

9.7.2.2 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
9.7.24 When Ev
SeStatu

Figure 15 - Control logic concepts for Sz and contactor, informative

nechanism is electronically controlled, and the inletis) hot 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 wiite 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 te_supply AC voltage, the SE may write an applicable value to an sS4
cates SeStatusOp = Deny V.

EtatusOp = Permit_V AND the EV reads SeStatusOp = Permit_V (AND
Init’& Complete), the EV shall close S, within Teveiose (3 seconds).

before the EV sets

blicable value to an

InfoEntryX signal

SeStatusVer and

9.7.2.5

When SeStatusOp = Permit_V AND the SE feads EvstatusOp = Permit_V AND the S

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

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 S; for conditions lasting Tgitch (1 second).

~ detects CP level 6

If the SE detects CP level 9 (or CP level 3) for Tgiten (€1 second) 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 11 lines 1, 2,

and 11), it shall not set EvStatusOp = Deny_V or open S; for conditions lasting Tgitch < (1 second).

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 cable connected detects an SAE J1772/SAE J3400
connector connected (an adjacent proximity circuit status), or the undefined space between statuses for Tygitch
< (1 second); 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 as required by

Table 11.

9.7.3  Operation, C

Current control uses
grid energy manage

The EV may use Evi
than the correspond

standby state by wriling a very low value (e.g., 1 A) to EvRequestedCurrentXwhen the battery is fi

the tariff is high.
The EV may use Ev
9.7.3.1

While the
allowed E

9.7.3.2 If an ext
SeAvaild
SE adapt

9.7.3.3 The EVsh

9.7.3.4 The EV sh
coupler ty
adapters
9.4.1.1.

9.7.3.5 SE shall g
unless it i

SeConne

urrent Control

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

equestedCurrentX to inform an energy management system. These values m

PresentCurrentX to inform the SE. The SE may use ‘this information to confirm

contactor is closed, the SE shall write values toSeAvailableCurrentX to in
V load current. The values may be constant.er‘may vary during Operation.

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

all not draw load current exeeeding the SeAvailableCurrentX values.

all not draw load currént exceeding the value indicated by a current coding resis
be) unless it confirms\the absence of EV cable assemblies (case B) and the abse
those without cable " nodes) via SeConnectionType and EvConnectionTypd

nly signal_SeAvailableCurrentX greater than their current coding resistor (
5 case,C and has confirmed the absence of dumb coupler adapters (those with
ti®&nType and EvConnectionType. See 5.3.2.1.

c) exchanged with a
Kternal systems, etc.

by be lower or higher

ng SeAvailableCurrentX signals. For example, the EV may:inform the SE that the EV goes to a

Llly charged or when

load current, etc.

Hicate the maximum

he SE shall adapt
commended that the

tor (if present in that
hce of dumb coupler
; see Table 11 and

f present) indicates,
put cable nodes) via

If the SE monitors the EV’s charge current for purposes of terminating charging due to excess current draw, it is
recommended to only do so after 1.3 A above SeAvailableCurrentX for values under 12 A, or above 111% of
SeAvailableCurrentX for values above 12 A. Prior to terminating charging, the SE should initially attempt to mitigate
minor excess current by reducing the seAvailableCurrentX as appropriate. This strategy reduces the risk of a charging
failure.

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 strongly recommended that the EV adapt as quickly as

possible.
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9.74

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

9.74.2

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

(3 seconds). See 9.7.2.6.

NOTE: To improve ¥

9.74.3
SeStatud

9.7.5 SE Interrupt

The SE may, at any
The SE may write ar
9.7.5.1 Before int
Trampdown (
may signa

In exceptional cases
and write SeStatus

!

If the EV again becomes ready to receive voltage, it shall write EvStatusOp = Permit-V.

Op = Permit_V, the control sequence shall then proceed as specified in-9.7.2.4.
ng the AC Supply Voltage

time, interrupt the AC supply voltage by writing SeStatusOp 'S Deny_V and of
rrupting the AC supply voltage, the SE shall normally‘write all SeAvailableCul
seconds) to allow the EV to stop the load current before signaling SestatusOy

| SestatusOp = Deny_V sooner if it reads all EvPresentCurrentX < 1.

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

9.7.5.2 When the|EV reads SeStatusOp = Deny_V, it'shall stop drawing current if possible, and
already, open S within Tevopen (3 seconds).

9.7.5.3 The SE sHall open the contactor within,Tseopen (3 seconds) of the EV opening S: (see 9.7.4.
contactor [after Trampdown (6 seconds) of signaling SeAvailableCurrentX = 0 if the EV
appropriately.

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

EvStatu

Op = Permity V-and detects CP level 6, the control sequence shall then proceed a

9.8 Connection Sgssion,End, Initiated by the User

The connection sess

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

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

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

851-1, Annex A.

If the EV also reads

ening the contactor.

applicable value to an seInfoEntryX signal to indicate why the supply was interrupted.

rrentX = 0 and wait
= Deny V. The SE

y open the contactor

if it has not done so

D) and may open the
has not responded

If the SE also reads
b specified in 9.7.2.5.

SAE J3068 does not specify how a user can initiate a connection session end. This is up to the EV manufacturer (for
example, when to unlock the inlet after a control sequence). Only a connection session ended by the EV is considered here.
If the SE wishes to end a connection session, it may command interruption of the AC supply as described in 9.7.5 but it
cannot guarantee the inlet will be unlocked. See 5.4.3.

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 Tuniock (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.
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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.
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10. APPLICATION PROGRAM, EXCEPTIONAL EVENTS

10.1 LIN Sleep

While Sz is 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

10.1.1.2 If the SE s
go-to-slee
sleep.

10.1.1.3 When the
values (se€

10.1.1.4 If the user
in9.8.1.

10.1.2 EV Wakes U

10.1.2.1 If the EV ¢

10.1.2.2 When the
9.5, Proto

10.1.3 SE Wakes |

10.1.3.1 If the SE ¢

Protocol

10.1.3.2 If the EV

selection.
10.2 Intentional Re

During Initialization

If Sz is opé¢n and the EV determines to request to go to LIN sleep, it shall write Evawake =,0.

bupports sleep, then when the SE reads EvAwake = 0, the SE shall stop(thé pre
b commands, set all of its published and subscribed signals to start values (sed

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.

letects LIN headers from the SE, it shall wake up and proceed as specified in g

start of the Control Sequence During Initialization or Operation

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

sent schedule, send
8.3), and go to LIN

ribed signals to start

proceed as specified

17987-2).

SE detects LIN wake-up signals, it shallwake up, start schedule Ver, and then pr¢ceed as specified in

d as specified in 9.5,

.5, Protocol Version

bm Protocol Version

selection by following

=N tona-balow—Thi Sha-b Haeaed-ta-—ranaaatiat Dyotonal \/oraiomn for asopanl
Y TS STOPS UCTOW. TS oar DT O0STUTUTCTTITCYUTIAtC T rUTUC U vV CTOTUTT, TUT CTAATTTPTC,

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 S: is closed, the EV shall request interruption of the supply voltage as specified

When S: 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.
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10.2.1.3 Ifthe SEreads 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 Version selection.

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 feads SeSelectedVersion = Not Available AND EvStatusVer = Compléte, the EV shall stop
drawing clirrent, the EV shall reset all published and subscribed signals to start values'(see|8.3) and wait for the
SE to starf schedule Ver to restart the Protocol Version selection.

10.2.2.4 The sequégnce shall continue as in 9.5.

10.3 Protocol Versi

10.3.1 EV Determirn

10.3.1.1 If the EV

have no common Protocol Version), the EV shall write EvStatusver = Error and the EV mg

value to a
continue fi

10.3.2 SE Determirn

10.3.2.1 If the SE

have no ¢
SeStatud
Protocol V/
may reque

10.4

10.4.1 EV Determirn

If the EV determines|
restart as described

Initialization Fails

bn Selection Fails
es That Protocol Version Selection Fails
letermines that Protocol Version selection is not successful within Tver (5 secong

n EvInfoEntryX signal to indicate that Protocol Version selection failed. The
br a limited time using schedule Ver. The EVmay request to go to LIN sleep as sf

es That Protocol Version Selection Eails
letermines that Protocol Version_ selection is not successful within Tver (5 secong
bmmon Protocol Version, orthe 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.«T he communication may continue for a limited time using s
st to go to LIN sleep-as specified in 10.1.1.

es That Initialization Fails

that./hitialization cannot be performed correctly, the EV may (for a limited numbe

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

10.4.1.1

compatible), the EV shall write EvStatusInit

n10.2.1.

If the EV determines that Initialization is not successful within Tinit (5 seconds) (e.g., SE and EV are not
Error and the EV may write an applicable value to an

EvInfoEntryX 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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10.4.2 SE Determines That Initialization Fails

If the SE determines that Initialization cannot be performed correctly, the SE may (for a limited number of retries) request a

restart as described

10.4.2.1

compatible), the SE shall write SeStatusInit

in10.2.2.

If the SE determines that Initialization is not successful within Tint (5 seconds) (e.g., SE and EV are not
Error and the SE may write an applicable value to an

SeInfoEntryX signal to indicate that /nitialization 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.

10.5 Loss of SE Communication/Control Power

A power outage in

e SE may affect the AC power provided to the vehicle or the power to the ¢

mmunication/control

electronics, or both.
10.5.1 Loss of SE (
10.5.1.1

circuit is s
sequence

returns), the EV shall wake up its LIN transceiver and proceed as in 9.4.

10.5.1.2 If control g

10.5.1.3 Ifthe user

as specifig
10.6 SE or EV MCL
10.6.1 SE MCU W3
10.6.1.1 If the SE N
10.6.1.2 The EV sh
10.6.2 EV MCU W4
10.6.2.1 If the EV A
10.6.2.2 The SE sH

10.7 LIN Communi

If the SE has a control power outage during charging and the EV detects thisyas CP level

Only control power outage is treated here.

Communication/Control Power Requirements

ill connected, the EV shall prepare for restart (as described in relevant sections
The EV may go to LIN sleep to save power. When the EV detects CP level #

ower returns to the SE and the SE detects CP level 9, jit-shall restart the control se

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 control sequence from 9.4.1|
all continue as in 10.2.2.3(
tchdog Reset

UCU is reset by.a watchdog circuit, it shall restart the control sequence from 9.4 .1
all continue,as in 10.2.1.3.

cationdnterrupted

D while the proximity
bf 10.2.1) the control
0 (SE control power

quence from 9.4.1.2.

the EV shall proceed

10.7.1 EV Detects

Nl

10.7.1.1

1 1l L1 <l
NU LITIN TTTCdAUTT O

If the EV detects no LIN headers for more than TnoLin (2 seconds) while S 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 procedure.

10.7.1.2

If the EV detects no LIN headers for more than TnoLin (2 seconds) while S; 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 sending headers.

After the EV has requested a restart, it may write an applicable value to an EvIinfoEntryX signal to indicate that it did not

detect LIN headers.
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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 TroLiN (2 seconds), while the contactor is open, it shall trigger a

restart as described in 9.4.1.2 and be ready to continue the new 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.

10.8 Faults

10.8.1 EV Detects

10.8.1.1 If internal

EXAMPLE: EvStat

hn Internal Fault

usVer = Error, EvStatusInit = Error, or EvStatusOp = Ermor-The EV may als

FV testing indicates that charging is not possible while S; is open, the EW.shall wijite the value Error to
the appropriate status signal, depending on the present task and schedule.

o write an applicable

value tolan EvInfoEntryX signal to indicate why charging is not passible. The EV and the SE may go to LIN
sleep.
10.8.1.2 If internal|EV testing indicates that charging should be stopped while S is closed, the| EV shall command
interruptiop of the AC voltage supply as described in 9.7.4, and then perform as specified inf 10.8.1.1.

10.8.2 SE Detects Internal Fault

10.8.2.1 If internal

write the \

EXAMPLE: seStat

SE hardware testing indicates that charging is not possible while the contactor i
alue Error to the appropriate status signal, depending on the present task and sc

LusVer = Error, or SeStatusInit = Error, or SeStatusOp = Error. The SH

5 open, the SE shall
nedule.

E may also write an

applicable value to an SeInfoEntryX.8signal to indicate why charging is not possible. Thg EV and the SE may
go to LI sleep.
10.8.2.2 If internal [SE hardware testing~indicates that charging should be stopped while the contacfor is closed, the SE
shall interfupt 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.

CP level 0 may be caused by ashortTircuit betweenthe CPconmauctorandthe grourd conmuctor, or b

the SE or EV control pilot interfaces.

10.8.4 SE Detects CP Level 12

10.8.4.1

write SeStatusOp = Deny_V.

y a hardware fault in

If the SE detects CP level 12 while the contactor is closed, it shall open the contactor within Tse 12 (100 ms) and

CP level 12 may be caused by either the connector being unplugged (the inlet locking mechanism has a fault), the CP
conductor being interrupted, the ground conductor being interrupted, or by a hardware fault in the SE or EV control pilot
interfaces.
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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_uniocked
(100 ms). See 5.4.3.

10.8.5.2 If, while voltage is being supplied, the EV detects the inlet is unlocked for more that Tgitch (1 second), it shall
request the interruption of supply voltage as specified in 9.7.4.
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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 15 and 16 show defined values for the signals in EvInfoEntryX and SeInfoEntryX. See 8.3.4 and 8.3.24. 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 Protocoll Version 2 does not require the use of these signals. It is permissible, but not recbmmended, to leave
all entries set to Not|Available. Other Protocol Versions may require the use of these signals.

EXAMPLE: If the SF’s CCID trips, it should set the appropriate value (2B+ or 2C1s) in an SelInfoErtryX signal; the EV
will then| be aware of why charging was interrupted. This information could be’used bylan EV technician to
diagnosg a no-charge condition. See 3.7.
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Table 15 - EvinfoEntryX values

Value Description Reference Introduced
0046 to 1046 | Reserved
1146 EV determines that Protocol Version selection fails 10.3.1 SAE J3068
1246 EV determines that Initialization fails 10.4.1 SAE J3068
134" EV determines to restart the control sequence to reselect Protocol Version 10.2.1 SAE J3068
1446 [This value is deprecated]
1546" EV needs to restart the control sequence after an MCU reset 10.6.2 SAE J3068
1616 EV needs to restart the control sequence after detecting CP level 0 while the proximity circuitis | 10.5 SAE J3068

connected (e.g., loss of SE communication/control power)
1746" EV detects no LIN headers for longer than Tnoun 10.7.1 SAE J3068
1816" EV detérmines 1o restart the conirol sequerice aier detecung a recoverable mternal taul T0.7-2 SAE J3068
1946 EV willterminate charging, an unrecoverable internal fault was detected 10.8¢h SAE J3068
1A Maximyim available current is too low 10.44 SAE J3068
1B1s Minimum available voltage is too high 10.4.1 SAE J3068
1C16 Frequehcy does not match 10.4.1 SAE J3068
1D16 Charging delayed due to energy management system 9.7.2.2 SAE J3068
1E+6 EV isolftion fault SAE J3068
1F 16 EV is npt immediately ready to receive AC voltage 9.7.2.2 SAE J3068
2046 EV reqyiests the AC supply voltage to be interrupted by reducing the load currént to <1 A, writing | 9.7.4 SAE J3068
EvStatusOp = Deny_V and opening S,

2146 EV requests the AC supply voltage to be interrupted by immediately opening S, 9.74 SAE J3068
2245 Maximyim available voltage is too low SAE J3068
2345 Unable|to lock the charging inlet, charging delayed until lock suctéeds SAE J3068
24,5 Paging|error 8.4.2 SAE J3068
2546 EV reqires at least EvMinCurrentX to supply a fixed Joad at the present time 8.3.9 SAE J3068
2616 EV reqgires no additional energy during this connection‘session (e.g., HVESS full) SAE J3068/1
2746 Tempofary conditions preventing charging exist (e.g!, HVESS under temperature) SAE J3068/1
2815 Fatal efror prevents charging — EV may requite-service SAE J3068/1
294 EV detgrmines connection with SE is incompatible SAE J3068/1
2Aq6 Chargirpg delayed for identification or affiliation SAE J3068/1
2B16 Chargilig disallowed due to missing'or invalid identity SAE J3068/1
2C16 Proximlty power requested SAE J3068/2
2D16 EV detgcts inlet overtemperature SAE J3068
2F 6 EV detgcts proximity out'0f'range SAE J3068
3016-DF 46 Reserved
EO0+6-FE16 Manufdcturer-specific SAE J3068
FFis Empty [default) SAE J3068

* These codes may
not be construed tolm

ppear in schedule Ver to signify a fault in

ational and should
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Table 16 - SelnfoEntryX values

Value Description Reference Introduced
004 to 1046 | Reserved
1146 SE determines that Protocol Version selection fails 10.3.2 SAE J3068
1246 SE determines that Initialization fails 10.4.2 SAE J3068
134" SE determines to restart the control sequence to reselect Protocol Version 10.2.2 SAE J3068
1446 [This value is deprecated]
154" SE needs to restart the control sequence after an MCU reset 10.6.1 SAE J3068
166" SE needs to restart the control sequence after a loss of SE communication/control power 10.5 SAE J3068
174" SE detects no LIN responses for longer than Trouin 10.7.2 SAE J3068
184" SE needs to restart the control sequence after detecting an internal fault 10.8.2 SAE J3068
1946 Chargifpg delayed due to energy management system 9.7.2.3 SAE J3068
1A Charging stopped by user, for example the stop button on the charging station is pressed SAE J3068
1B1s Maximyim available current is too low (SeMaxCurrentX < EvMinCurrentX) 10.4.2 SAE J3068
1C16 Minimym available voltage is too high (lowest SeNomVoltage > EvMaxVoltage) 40.4.2 SAE J3068
1D+ Frequency does not match 10.4.2 SAE J3068
1E16 Initializption timeout at EVSE 10.4.2 SAE J3068
1F 16 Overtenperature in connector SAE J3068
2046 Overtenperature internally SAE J3068
2146 Tempefature sensor irrational SAE J3068
2245 Overcurrent (EV load current is too high) SAE J3068
2316 Currenf sensor irrational SAE J3068
2445 Voltag¢ sensor irrational SAE J3068
2545 Pilot vdltage fault SAE J3068
2616 AC sugply contactor fault SAE J3068
2716 Input AC supply miswired SAE J3068
2816 Measufed AC supply input is over voltage SAE J3068
2916 Measufed AC supply input is under voltage SAE J3068
2A6 CCID delf-test fault SAE J3068
2B+ CCID tfipped — SE will auto-retry SAE J3068
2C16 CCID tfipped — retry limit exceeded/no auto-retry allowed SAE J3068
2D16 Breaker tripped SAE J3068
2E+6 Ground monitor circuit fault SAE J3068
2F 16 EVSE ¢onfiguration error SAE J3068
3016 Improper grounding op-grotind is not present SAE J3068
3146 Problem with EV communications - Disconnect and restart SAE J3068
324 Internal EVSE fault- Call for service SAE J3068
3346 Maximyim ayvailable voltage is too low SAE J3068
3446 Paging|error 8.4.2 SAE J3068
3546 SE determines connection with EV is incompatible SAE J3068/1
3616 Charging delayed for identification or affiliation SAE J3068/1
3716 Charging delayed for payment (external or plug-&-charge) SAE J3068/1
3816 Charging disallowed due to missing or invalid identity SAE J3068/1
3946 SE determines the requested energy or range cannot be achieved by the departure time: SAE J3068/1

Charging will continue at maximum rate

3As6 SE requests the EV unlock its inlet (non-binding) SAE J3068/1
3B+ Proximity power requested SAE J3068/2
3Ci6 SE detects proximity out of range SAE J3068
3D+6-DF 16 Reserved
EO+6-FE16 Manufacturer-specific SAE J3068
FFis Empty (default) SAE J3068

* 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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12. NOTES

12.1 Revision Indicator

A change bar (I) located in the left margin is for the convenience of the user in locating areas where technical revisions, not
editorial changes, have been made to the previous issue of this document. An (R) symbol to the left of the document title

indicates a complete revision of the document, including technical revisions. Change bars and (R) are not used in original
publications, nor in documents that contain editorial changes only.

PREPARED BY SAE TRUCK AND BUS ELECTRICAL SYSTEMS COMMITTEE
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APPENDIX A - OVERVIEW OF HARDWARE STATUS, LIN COMMUNICATION SIGNAL VALUES,
AND TIMINGS DURING A REPRESENTATIVE (CASE C) CONNECTION SESSION

Table A1 - Representative connection session flow (Informative)

Before Connection Protqcol e e Operation, Operation, SE Commanded Operation, Current Connection After
Connection Segsion Start sVersu_:n Initialization Contactor Contactor Closed - Shutdown Allowed Session End Connection
Session 9.4 election 9.6 Open Current Allowed 9.7.5 9.7.3 0.7.4/9.8 Session
Hardware Status: 25 272 813
Plug-in status unplugged plugged in ‘17 unplugged
SE CP level 12 ' 9 ' | 6 (02N 9 ' | 6 9 12
EV CP level 0 ' 9 ' | ' 6 D 9 ' [ 6 9 0
EV proximity circuit disconnected I I I I connected I S H"’ I disconnected
EV inlet locking mechanism unlocked IApplication-dépendent I [ i\ D locked I I [ unlocked
EV Sz switch’ I I open I I [ I closed /. O [ open I [ closed i op;en
SE contactor I open I I closedy ™ I [ open I [ closed _ [ Iopen
EV load current 0 I I 0" I [ 0 I [ >0 i 0
LIN Signals: : I : . : : : I
N4
S e B | |
o —T oS
EvStatusOp [ ' Deny V [ & ' "~ Permit V ' | Deny V
SeStatusOp’ ' Deny_'v ' L Permit_V ' | Deny_V Permit_\l/
SeAvailableCurrentX I 0 I b\ IZ 0 i 0 20 I | 0
EvRequestedCurrentX | : 0 I ‘b : : =0 0
EvPresentCurrentX [ : I 0 i >0 : [ 0 : [ >0 0
SE LIN Schedules: Ver Init™~ I I Op I
Timings of Interest: 11 2] 3 4 [ 516 | | 7 18] | [ 6] [9] 10 ] .

Note: Not all changes shown to be simultaneous are reqyired to be. In some cases, 6nejoccurs no later than its counterparts; in others, no specific sequence is expected. Se

b Section 9 for details.

* For relationship between EvStatusOp, SeStatusOp, §

nd Sz see 9.7.2.

Timings (see Table 14 for limits)

TsEstart
Tevstart

Tevclose
TsEclose
Trampdown
TEVopen
TSEopen
Tunlock

20PN wN =

=4

Maximum time for S
Maximum time (aften

Time to complete Protocol Version selection. T
Time to complete /Initialization. Typically, <200 n

Maximum time for E
Maximum time for S
Minimum time for SH
Maximum time for E
Maximum time for SE to open contactor under normal conditions
Maximum time for EV to unlock the inlet

F to start LIN schedule

S.
to close’Sz
E to_close ‘contactor

the LIN scheguiebegins) for EV to respond to LIN signals
pically, <50ms_unless one or both devices support substantially more than four Protocol Versions.

to.wait for EV to stop drawing current before opening contactor

m N
SFGHRG
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This edition of SAE J3068 introduces charging with a user-detachable EV cable assembly from a socket-outlet that is defined
internationally and is widely deployed. This appendix can be used to achieve AC charging with different vehicle inlets which
share the same infrastructure without adapters, because an EV cable assembly can be fitted with the vehicle connector

APPENDIX B - UNIVERSAL SOCKET-OUTLET AC POWER TRANSFER

appropriate for the inlet (SAE J1772, SAE J3068 ACs, or SAE J3400).

Universal plug <-> SAE J1772 connector provides single-phase power (32 A, 48 A, 70 A)

Universal plug <-> SAE J3068 connector provides single or multi-phase power (32 A, 63/70 A)

Universal plug <-> SAE J3400 connector provides single-phase power (32 A, 48 A, 70 A)

e ar 1anee N 77 Scope of SAE J3068,0)]
/ cope o ,
: Scope of SAE J3068 ! SAE J3400, or SAEJi577 |
. 1 1 ]
Energy vailable . 1 I
Management I Jeurrent Supply Equipment : 1 I CHarge
S = I controller 1 1] 1 conjfroller
ystem 1 1
I 1 I 1 I
| i |
On/Off Control 1 I I I I
I Control Pilot 1 I I 1
i H | ! I
AC | )
Supply : Contactor Socket-Outlet | Plug I Cornnector ! Inlet } O(;IhaBrc;rrd
P | !
' ] 1% ] /
S N s
. H H . . Traction
Supply Equipment 1 EV Cable Asssembly |  Electric Vehidle Battery
1 I
I 1
Figure B1 - General AC conductive charging system topology for case B
B.1 UNIVERSAL AC POWER TRANSFER
B.1.1 Mechanicals for Socket-Outlet and Plugs
/ Socket-Outlet

Figure B2 - SAE universal AC socket-outlet (left) and plug of the EV cable assembly (right)
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B.1.1.1 Mechanical Socket-Outlet Specification

B.1.1.1.1 Universal socket-outlets shall have a mechanical design according to IEC 62196-2:2022, Sheet 2-11b, Sheet 1
and Sheet 2.

B.1.1.2 Mechanical Plug Specification

B.1.1.2.1 Universal plugs shall have a mechanical design according to IEC 62196-2:2022, Sheet 2-lla, Sheet 1 and
Sheet 2.

B.1.1.2.2 Universal socket-outlets shall provide packaging room for the universal p/ug according to IEC 62196-2:2022,
Sheet 2-llg.

B.1.2 EV Cable Assemblies

B.1.2.1 EV Cable Assemblies — General Requirements

B.1.2.1.1 EV c@ble assemblies shall be rated, at minimum, 277 VAC single-phase and 480Y/277 VAC
multi-phase-capable and an ampacity of at least 32 A.

B.1.21.2 Singld-phase two-wire EV cable assemblies shall be wired from plug ‘position number 1 :i:efer to IEC 62196-2
Table |202) and plug position number 4 (refer to IEC 62196-2, Table 202) for single-plhase two-wire power
transfer. See Table C1.

B.1.2.2 EV Cable Assembly Thermal Protection

EV cable assemblies may employ plug-side prox-based thermal réduction. In the example shown in| Figure B4, both the

connector and plug|have thermal warning cut-outs, either of which when triggered increases the gffective plug coding

resistor to 680 Q; and reduces the current to 20 A as requiredin B.1.4.1.1. This decreases the power|dissipated in the EV

cable assembly app
example, a 63/70 A fo 48 A reduction could be achieved.using an identical circuit with different coding
effective plug codind resistor is 480 Q (see Table B1), then the current limit is reduced to 0 A.

B.1.3 EV Requifements

EVSE under SAE JB068 (and SAE J3400)‘can provide single-phase voltage up to 277 VAC nom
therefore:
B.1.3.1.1 SAE J1772 vehiclesin'North America which are designed to be fully interoperable with
and/or are designe&d to be fully interoperable with non-SAE J1772 AC EVSE (via adapte
to support single-phase charging as specified in SAE J3068 and SAE J3400.

The EV inlet locking|behavior is typically configurable/controllable to allow continuous retention of thg

oximately 60%. The exact method and.implementation details are determined by the manufacturer; for

resistor values. If the

nal using PWM-CP,

E\/ cable assemblies
's) shall be designed

EV cable assembly

(case B) until the
connector when mated to the inlet, when used under case B or case C. See 5

4.3.

B.1.4 Socket-Outlet EVSE

B.1.4.1.1

tampering with the

EVSE shall continuously detect the current coding by measurement of the Rc and dynamically update the

maximum available current provided on the control pilot (PWM-CP w/wo PLC, LIN-CP) during a control

sequence to not exceed the ratings as specified in Table B1.
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B.1.4.1.2

EVSE equipped with a socket-outlet which provides output greater than 32 A, shall provide automatic

supplementary overcurrent protection based on the ampacity of the EV cable assembly as detected by the
measurement of the plug Rc, as specified by the values in Table B1.

NOTE: Prior to terminating the connection session, the SE may initially attempt to mitigate minor excess EV current draw
by reducing the maximum available current as appropriate. This strategy reduces the risk of a charging failure.

EXAMPLE: Consider EVSE with a 48 A socket-outlet output with a 32 A EV cable assembly mated. The overcurrent
protection upstream is based on the 48 A continuous output rating (e.g., 60 A breaker in North America), but
as required by B.1.4.1.1, when a 32 A EV cable assembly is connected to the EVSE, it will lower its maximum
available current (signaled via PWM-CP, LIN-CP, SW-CAN-CP, PLC-CP etc..) to 32 A or lower depending on
the availability of energy. As required by B.1.4.1.2, if during the connection session, a vehicle draws more than
32 A, the EVSE automatic supplementary overcurrent protection will interrupt the AC sup

ply to protect the EV

cable a

EVSE equipped wit
Level 9.

1sembly.

a socket-outlet typically lock their socket-outlet if they detect a transitionvfrom

equipped with a socket-outlet shall confirm its socket-outlet is lockedbéfore closi
equipped with a socket-outlet shall not unlock its socket-outletwhile its contactor

equipped with a socket-outlet shall unlock its sockef-outlet when CP Leve

alternatively by user interaction.

B.1.4.1.3 EVSE|
B.1.4.1.4 EVSEH|
B.1.4.1.5 EVSEH|
EXCEPTION: If thg

sock
B.1.4.1.6 EVSE

recom

NOTE: Thermal cut
limits deratin

Single-phase EVSE
output) detecting Rc

B.1.4.1.7 A soc
Rc = 1
EVSE receives |

EVSE reads an

EV cable assembly is owned by the EVSE. operator, this requirement does
bt-outlet can be locked to retain its cable assemply between connection sessions.

equipped with a socket-outlet shall use temperature monitoring at current
mended at all levels.

buts installed on socket-outlet contacts could fulfill temperature monitoring require
g and may increase operational-risk while charging.

equipped with a socket-outlet (or a three-phase EVSE presently only providing a s|
= 100 Q may signal an\available current up 70 A whether operating under PWM-

et-outlet EVSE presently providing more than two current-carrying conductors to
00 Q shall only:signal an available current greater than 63 A and up 70 A if:

LIN-CP that'the EV is single-phase-only (EvMaxCurrentL2 = FF and EvMaxCur

F V- cable node indicating the EV cable assembly is single-phase-only

CP Level 12 to CP

hg its contactor.
is closed.

12 is detected or
not apply and the
levels >32 A. It is
ments; however, this
ngle-phase two-wire
CP or LIN-CP.

the vehicle detecting

FentL2=FF) OR

NOTE 1: This implies, if none of the above apply, when providing three-phase power to the EV, EVSE shall only signal

available ¢

urrent up 63 A (PWM-CP or LIN-CP).

NOTE 2: In North America, EVSE would need to be supplied from a 90 A branch circuit device, to provide single-phase
charging at 70 A, while EVSE that provides three-phase and single-phase charging but limits all outputs to 63 A

could be s

upplied from an 80 A breaker per local electrical codes.
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	5.3.2.2 EVSE shall not use PWM-CP controls when nominal system voltages exceed 480Y/277 VAC (single-phase 277 VAC). LIN-CP shall be used when these voltage limits are exceeded (e.g. 600Y/347 VAC).


	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 SAE J3068 AC6 contact numbers 1 and 4 (see Figure 7 and Table 4).
	5.4.2.3 The EV shall not support PWM-CP unless it is designed to indefinitely withstand 277 VAC nominal if single-phase and 480Y/277 VAC if three-phase.

	5.4.3 Inlet Locking

	5.5 Couplers, Socket-Outlets, and Plugs
	5.5.1 General Requirements
	5.5.1.1 Couplers (which encompass connectors and inlets), socket-outlets, and plugs shall fulfill the requirements defined in the Tri-National Coupler Standard.
	5.5.1.2 Equipment and components utilizing sockets-outlets and/or plugs shall meet the applicable requirements in Appendix B.

	5.5.2 Coupler Requirements
	5.5.2.1 SAE J3068 AC6 connectors shall have a mechanical design according to IEC 62196-2:2022, Sheet 2-IIe, Sheet 1 and Sheet 2.
	5.5.2.2 SAE J3068 AC6 inlets shall have a mechanical design according to IEC 62196-2:2022, Sheet 2-IIf, Sheet 1 and Sheet 2.
	5.5.2.3 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.
	5.5.2.4 All SAE J3068 couplers shall comply with requirements 26.7 (insulating end caps pull test) from IEC 62196-1:2020.
	5.5.2.5 Couplers shall have contact functionality according to IEC 62196-2 and IEC 62196-3; see Table 4 for a summary.
	5.5.2.6 SAE J3068 AC6 inlets shall provide packaging room for the connector according to IEC 62196-2:2022, Sheet 2-IIh.
	5.5.2.7 SAE J3068 DC8/AC6 or SAE J3068 DC8 No AC inlets shall provide packaging room according to IEC 62196-3:2014 Standard Sheets 3-IVd Sheet 1.
	5.5.2.8 Inlets shall be equipped with a locking mechanism that includes a monitoring function indicating whether it is locked or unlocked.
	5.5.2.9 SAE J3068 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 cod...
	5.5.2.10 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 4 - Coupler contact functions


	5.5.2.11 The couplers described in IEC 62196-2:2022, 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 with the SAE J3068 DC8 coupler, the system shall meet the requirements of SAE J3400 for DC power transfer except:

	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 5 - 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 5.
	Table 6 - EV control pilot circuit parameters

	6.2.1.2 The EV implementation shall provide control pilot load impedances equivalent to those listed in Table 6.
	Table 7 - Transceiver parameters (SE and EV)

	6.2.1.3 The LIN-CP transceivers shall comply with the parameters listed in Table 7.
	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.
	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 Cable Assembly Node

	6.3 CP Level Signaling
	6.3.1 CP Level Definition
	Table 8 - 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 9.
	Table 9 - 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 (see 3.6), 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 assembly to enable diagnostics unless another method of detecting removal of the inlet assembly is provided.


	7.2 SAE J3068 Coupler Proximity Detection Circuit
	7.2.1 SAE J3068 Coupler Proximity Detection Circuit General Requirements
	7.2.1.1 An SAE J3068 inlet EV shall use the proximity detection circuit shown in Figure 12.
	7.2.1.2 An SAE J3068 case C EVSE shall use the proximity detection circuit shown in Figure 12.
	7.2.1.3 The proximity detection circuit shall present impedances equivalent to those listed in Table 10.
	7.2.1.4 The proximity detection circuit and components shall be designed to tolerate 12 V indefinitely.
	7.2.1.5 EV supply voltage to R4 shall be 5.0 V ±5%.
	7.2.1.6 The EV shall detect the voltage between the proximity pin and equipment ground as specified in Table 11.
	Figure 12 - Equivalent proximity circuit diagram for SAE J3068 coupler under case C
	Table 10 - Component values for SAE J3068 connector
	Table 11 - EV detection of proximity voltages for SAE J3068 inlet





	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 EvConnectionType
	8.3.2.1 If the EV determines it is incompatible with connected SE in a given configuration via EvConnectionType and SeConnectionType (see 8.3.22), it shall write “EV determines connection with SE is incompatible” [2916] to an EvInfoEntryX (see 8.3.4).
	8.3.2.2 If the EV uses a connection type not listed, it shall set EvConnectionType to Not Available.

	8.3.3 EvFrequencies
	8.3.3.1 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.

	8.3.4 EvInfoEntryX
	8.3.5 EvInfoPageNumber
	8.3.6 EvMaxCurrentX
	8.3.6.1 EvMaxCurrentX shall be provided by the EV to indicate its maximum rated current at each corresponding contact of the EV inlet.
	8.3.6.2 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.
	8.3.6.3 If a contact is not wired, the corresponding EvMaxCurrentX shall be set to Not Available.

	8.3.7 EvMaxVoltageL1N
	8.3.7.1 If contact number 4 is wired, a valid non-zero EvMaxVoltageL1N value shall be provided by the EV to indicate its maximum nominal voltage between contact numbers 1 and 4.
	8.3.7.2 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 8.3.10.2.

	8.3.8 EvMaxVoltageLL
	8.3.8.1 If contact numbers 2 and/or 3 are wired (in addition to contact number 1, see 5.3.1.7), a valid non-zero EvMaxVoltageLL value shall be provided by the EV to indicate its maximum nominal voltage between the contact numbers 1, 2, and 3 of the EV...
	8.3.8.2 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 8.3.11.2.

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

	8.3.10 EvMinVoltageL1N
	8.3.10.1 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 signa...
	8.3.10.2 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 8.3.7.2.

	8.3.11 EvMinVoltageLL
	8.3.11.1 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...
	8.3.11.2 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 8.3.8.2.

	8.3.12 EvPresentCurrentX
	8.3.12.1 If supported, the EV shall adjust EvPresentCurrentX dynamically in accordance with the current that it is drawing.
	8.3.12.2 If the EV does not measure or estimate its load current, it shall set the EvPresentCurrentX to Not Available.
	8.3.12.3 If a contact is not wired, the corresponding EvPresentCurrentX shall be set to zero.

	8.3.13 EvRequestedCurrentX
	8.3.13.1 If the EV does not support this function, values for conductors that can draw current shall be set to Not Available.
	8.3.13.2 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.

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

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

	8.3.18 EvStatusVer
	8.3.18.1 The EV shall not set EvStatusVer to Not Available during normal operation.

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

	8.3.20 EvVersionPageNumber
	8.3.21 SeAvailableCurrentX
	8.3.21.1 The SE shall provide valid SeAvailableCurrentX values for every connected contact.
	8.3.21.2 SeAvailableCurrentX signal values shall be Not Available when the contact is not provided. See 8.3.26.2 for SeMaxCurrentX.
	8.3.21.3 Unless 5.3.2.1 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.

	8.3.22 SeConnectionType
	8.3.22.1 If the SE determines it is incompatible with connected EV in a given configuration via SeConnectionType and EvConnectionType (see 8.3.2), it shall write “SE determines connection with EV is incompatible” [3516] to an SeInfoEntryX (see 8.3.24).
	8.3.22.2 If the SE uses a connection type not listed, it shall set SeConnectionType to Not Available.

	8.3.23 SeFrequency
	8.3.23.1 If the SE can supply more than one frequency, then the start value of SeFrequency shall be set to Not Available until the SE reads the EvFrequencies. See 9.6.2.
	8.3.23.2 After 8.3.23.1 is satisfied, the SE shall provide a valid SeFrequency value to indicate the frequency of the supply network.

	8.3.24 SeInfoEntryX
	8.3.25 SeInfoPageNumber
	8.3.26 SeMaxCurrentX
	8.3.26.1 The SE shall provide valid SeMaxCurrentX values for all contacts.
	8.3.26.2 SeMaxCurrentX signal values shall be zero when the contact is not provided to the EV during the control sequence. See 8.3.21.2 for SeAvailableCurrentX.

	8.3.27 SeNomVoltageL1N
	8.3.27.1 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 9.6.2.
	8.3.27.2 After 8.3.27.1 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.
	8.3.27.3 If contact numbers 2 and/or 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.

	8.3.28 SeNomVoltageLL
	8.3.28.1 If the SE supplies voltage to only contact number 1, then SeNomVoltageLL shall be set to Not Available and the subsequent requirements in 8.3.28 do not apply.
	8.3.28.2 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.
	8.3.28.3 After 8.3.28.2 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.

	8.3.29 SeSelectedVersion
	8.3.30 SeStatusInit
	8.3.30.1 The SE shall not set SeStatusInit to Not Available during normal operation.

	8.3.31 SeStatusOp
	8.3.31.1 The SE shall not set SeStatusOp to Not Available during normal operation.
	8.3.31.2 The SE shall not set SeStatusOp to Permit_V unless the schedule is Op.

	8.3.32 SeStatusVer
	8.3.32.1 The SE shall not set SeStatusVer to Not Available during normal operation.

	8.3.33 SeSupportedVersionX
	8.3.33.1 At least one SeSupportedVersionX entry shall be a valid non-zero value.
	8.3.33.2 If the SE supports PWM-CP, it shall list Protocol Version 010 in an SeSupportedVersionX.

	8.3.34 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 D 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 12 - 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 13.
	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 13 - 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 14 - 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 11) 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 a change from CP level = 0 to CP level ≠ 0 (as described in 6.3.2), 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 r...
	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 13 to allow the application programs in the SE and the EV to exchange the signals listed for these frames in Table 12.
	9.5.1.4 The SE and the EV shall support Protocol Version 2.

	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 with 9.5.2.3.
	9.5.2.2 If the SE is able and willing to offer PWM-CP upon plug-in, it shall continue as in 9.5.2.1 at least Tpwm_min (1.3 seconds) and no more than Tpwm_max (1.5 seconds) after sending the first LIN header. Then, it shall continue as described in 9.5.4.
	9.5.2.3 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.
	9.5.2.4 Once SeStatusVer = Complete, it shall remain Complete for the remainder of the control sequence.
	9.5.2.5 If EvSelectedVersion = Protocol Version 010 (PWM-CP), the SE shall continue as in 9.5.4.

	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 the EV selected PWM-CP as described in 9.5.2.5, it shall ensure that SeSelectedVersion = Protocol Version 010 (PWM-CP) is transmitted for at least one cycle through the schedule Ver frames.
	9.5.4.2 An SE then shall stop the schedule Ver and when willing and able to supply power, start sending 10 to 96% PWM.


	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 seq...
	9.6.1.3 The schedule Init shall trigger the frames listed in Table 13 to allow the application programs in the SE and the EV to exchange the signals listed for these frames in Table 12.

	9.6.2 Initialization, Normal SE Sequence
	9.6.2.1 If the SE can supply more than one nominal voltage, frequency, or phase configuration, then SeNomVoltageL1N and SeNomVoltageLL shall be Not Available at the beginning of Initialization, and the SE waits to indicate its supplied voltage until i...
	9.6.2.2 If SeNomVoltageL1N = Not Available and SeNomVoltageLL = Not Available (the SE can supply more than one nominal voltage, frequency, or phase configuration), the SE shall first read EvMaxVoltageL1N, EvMaxVoltageLL, EvMinCurrentX, and EvFrequenci...
	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 Only when the EV reads SeNomVoltageL1N ≠ Not Available OR SeNomVoltageLL ≠ Not Available (as described in 9.6.2.2), it shall then 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 13 to allow the application programs in the SE and the EV to exchange the signals listed for these frames in Table 12.

	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 Tglitch (≤1 second) 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 Tglitch (≤1 second).
	9.7.2.8 If the EV detects an unexpected prox voltage (other than error or no connector inserted; see Table 11 lines 1, 2, and 11), it shall not set EvStatusOp = Deny_V or open S2 for conditions lasting Tglitch ≤ (1 second).

	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 a current coding resistor (if present in that coupler type) unless it confirms the absence of EV cable assemblies (case B) and the absence of dumb coupler adapters (those with...
	9.7.3.5 SE shall only signal SeAvailableCurrentX greater than their current coding resistor (if present) indicates, unless it is case C and has confirmed the absence of dumb coupler adapters (those without cable nodes) via SeConnectionType and EvConne...
	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 strongly 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 if it has not done so already, 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 Ve...
	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 Loss of SE Communication/Control Power
	10.5.1 Loss of SE Communication/Control Power 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) the control sequence. Th...
	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 sen...

	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 and be ready to continue the new 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 indicates that charging should be stopped while S2 is closed, 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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