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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies
(ISO member bodies). The work of preparing International Standards is normally carried out through ISO
technical committees. Each member body interested in a subject for which a technical committee has been
established has the right to be represented on that committee. International organizations, governmental and
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| Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

| Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.
sk of technical committees is to prepare International Standards. Draft Interdational Stand
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5 was prepared by Technical Committee ISO/TC 22, Ro6ad vehicles, Subcommittee S
nd electronic equipment.

consists of the following parts, under the general title Road vehicles — End-of-life activatio
rotechnic devices:

General information and use case definitions

Communication requirements

Tool requirements

Additional communication line-with bidirectional communication

Additional communication-line with pulse width modulated signal

the

ards

an

tent

C3,

n of

© 1SO 2009 — All rights reserved


https://standardsiso.com/api/?name=409202f6661123178c47c28a9b225a0f

I1ISO 26021

Introduction

-5:2009(E)

Worldwide, nearly all new vehicles are equipped with one or more safety systems. This can include advanced

protection systems based on pyrotechnic actuators. All components which contain pyrotechnic
can be handled in the same way.

substances

Redycling these venicles demands a New process 1o ensure that the deactivation ol airbags

s safe and

cost-efficient. Due to the harmonization of the on-board diagnostic (OBD) interface, there is~a-gossibility of

usir|g it for on-board deployment, which is based on the same tools and processes.
Regresentatives of the global automobile industry agreed that automobile manufacturers
— | do not support reuse as an appropriate treatment method for pyrotechnic deviees,
— | believe treatment of pyrotechnic devices is required before shredding, and

— | support in-vehicle deployment as the preferred method.

Basked on this agreement, the four big associations of automobile*manufacturers (ACEA, Alliance

JAMA and

KAMA) started to develop a method for the “in-vehicle deployment of pyrotechnic components in gars with the

pyratechnic device deployment tool (PDT)”. The objective is.that in the future a dismantler will u
tool|without any accessories to deploy all pyrotechnic devices inside an end-of-life vehicle (ELV)
exigting interface to the car.

5e only one
by using an

Because of different requirements and safety concepts an additional communication line (ACL) is gdded to the
bas|c controller area network (CAN) communication method. In this part of ISO 26021 ACL is used to mean

an additional communication line with pulse width modulated signal. This direct hardware (HW) ¢
usefl for systems with a specific safing concept, to bypass it and then enable the deployment of su

bnnection is
Ch systems.
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Scope

part of ISO 26021 defines the requirements of redundancy hardwaré-or software systems i

50 describes the additional sequences of the deployment process, and the technical details f
ware connection between pyrotechnic device deployment tool (PDT) and pyrotechnic control u

Normative references

following referenced documents are indispensable for the application of this document,
rences, only the edition cited applies. For\undated references, the latest edition of the
iment (including any amendments) applies.

14229-1, Road vehicles — Unified diagnostic services (UDS) — Part 1: Specification and requ
14230-1, Road vehicles — Diagnostic systems — Keyword Protocol 2000 — Part 1: Physical

15031-3, Road vehicles — Communication between vehicle and external equipment for emiss|
nostics — Part 3: Diagnostic connector and related electrical circuits, specification and use

15031-5, Road vehitles — Communication between vehicle and external equipment for emiss
nostics — Part 6. Emissions-related diagnostic services

26021-2, ‘Road vehicles —
hmunication requirements

End-of-life activation of on-board pyrotechnic devices

ndependent

br the direct
nit (PCU).

For dated
referenced

irements
ayer

jons-related

jons-related

Part 2:

3

Terms and definitions

For the purposes of this document, the terms and definitions given in ISO 14229-1 and the following apply.

31

PWM
pulse width modulation
signal linked by the ACL to the independent hardware path in the PCU

NOTE

The PWM signal is active during the deployment session.
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4 Abbreviated terms

ACL
GND
HW
ucC
OBD

additional communication line
ground signal

hardware

microcontroller

on-board diagnostics

PCU
PDT

5 Conv

ISO 26021

apply for diagnostic services.

6 Pyrot

6.1 Vehi

1ISO 26021
architectursg

ISO 26021
vehicle dig
ISO 15765
pulse width

Depending
gateway to

pyrotechnic control unit

pyrotechnic device deployment tool

bntions

is based on the conventions discussed in the OSI service conventions (ISO/IEC 10731) as

pechnic device deployment via on-board diagnostic-architecture

cle system description

s based on an envisaged diagnostic network architeCture in combination with the PCU deployn
, as described in this subclause.

P defines the mandatory vehicle-interface of‘the PCU and PDT. The PCU is connected with
gnostic connector and the communication specifications comply with 1SO 15765-3
. The PDT communicates with the PCU~on CAN_H and CAN_L and enables deployment with
modulated signal.

upon the vehicle-specific architecture, the mandatory link of the PCU may be connected Vv
the OBD connector, thus a (CAN interface in the PCU for the mandatory link may not be require

Communication

ISO 14229-1
ISO 15765-4

PDT Vehicle with PCU
Connect interface

uses diagnostic
connector type B,
specified in ISO 15031-3

hey

hent

the
and
the

aa

o

AZ
PDT 2
<
/” 0] PCU
Diagnostic connector —
specified in ISO 15031-3 4+—o"o™»+-—+
HW safing line / PCU
(unidirectional) Alternative L J

Figure 1 — Access to the vehicle via diagnostic connector
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6.2 Example of in-vehicle hardware and software provision

To execute the on-board deployment via the diagnostic link, the PCU software shall have full access to the
output driver stage, which controls the deployment loops. To achieve this, the safing path is controlled via the

ACL line with a PWM signal.

Additional communication line (ACL)
with PWM signal

O
External Safin
frpntal sensor or - unitg Enable
integrated safing o (e.g. safing uC
sensor I
I
ntegrated Link

safing sensor or
external front sensor

Integrated
deployment
acceleration

sensor

Y

Deploymeft

pC

Vehicle network
(CAN) O

mandatory

6.3| Additional communication line

Figure 2 — Overview of hardware and software provision

>

irbag

Depgending on the hardware architecture of the PCU the additional signal is used. General requirements for

the |nterface between deployment sequence and ACL sequence are given in Clause 7.

CAN ACL
communication communication
sequence sequence
Y
Stepr

( ACL stepm

\

Figure 3 — Integration of ACL communication into deployment process
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The standardized steps specify the diagnosis sequence. The ACL communication step m is the specified
place to enable the hardware safing possibility.

7 ACL with PWM specification

7.1 Hardware description

The total impedance and capacitance of the ACL input circuit of the PCU shall be compliant with ISO 14230-1.

The PDT g¢nerates a PWNsSignat (see 7.4) that IS connected over the diagnostic connector to the ACL hput
at the PCU/ In previous systems this pin at the diagnostic connector was the L communication line.

The signal [evel in the PCU can be adapted to the control unit’s specific levels by an additional, circuit| (for
example, voltage divider R3, R4).

The total ACL input resistance of > 50 kQ and the input capacitance of less than (500 pF shall nof be
influenced by this internal circuit.

To protect ggainst interferences by any scan tool, the ACL can optionally be AND-gated with an enable signal
generated ljy the CAN disposal mode.

In case of AND-gate use, when the PCU is not in the disposal mode, the\PWM signal will be ignored as |ong
as there is no disposal signal detected on the CAN bus.

The output [stage of the PDT has to provide up to 10 disposal devices and it has to be short-circuit-prog¢f to
GND and plus.

U=12Vl}..24V U'=12V...24V
CAN bus
PDT PCU
path 1
T
[|r2
U=BvV | e o
A B PIN ﬂACL _ | R 5
N ]
PWM e ki R4
I | /

Key

1 OBD connector
2 redundancy path
3 K/L line in accordance with ISO 14230-1

Q

Optional.

Figure 4 — Example of a hardware interface
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PCU hardware compatibility to the L line
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The ACL uses on the diagnostic connector the same pin as the L communication line in older devices for the
diagnostic function. The hardware of the ACL input circuit fulfils the requirements of the L line specification

ISO

14230-1, so there is no influence on any scan tool in the field.

If used, an AND-gate decouples the PWM signal from the PCU in normal mode. Not until the disposal
information from the CAN bus is changed to a logic signal and led to the AND-gate will the PWM signal be

tran

sferred to the redundancy path of the PCU.

This_prevents the PCU from switching in the disposal mode when a signal very similar to the PWM signal

app

It is
inte

7.3
The]
be
12

The

7.4

The)
leve

In the PCU a voltage range from 0V to 3 V is interpreted as low level and a voltage equal to or g

inte
levs
5V

NOT
voltd

The)
volt

bars on the ACL line.

possible to mix control units with L line communication and/or control units with \/ACL
[ference.

Allowed supply voltage
allowed supply voltage at the PCU depends on the voltage system that(isyused. The supply v
igher than, or equal to, the nominal voltage of the airbag system but within the allowed limits.
system the supply voltage must be higher than, or equal to, 12 V.

ground offset between the PDT and the PCU must not be greater than 0,5 V.

Signal description
ACL signal is a continuous PWM voltage signal frem‘the PDT which switches between low le

| of the signal to be transferred.

'preted as high level (see Figure 5, parts‘labelled 1 and 2). The recommended tolerance rangg
I 'is 3V to 3,5V and, for the high level, is 4,5V to 5V. The voltage above 3V +0,5V
- 0,5 V shall not be interpreted asga valid signal by the PCU.

ge range can be introduced s¢ there is no direct transition from high- to low-level voltage.

signal voltage is defihed as a fixed voltage, as the PCU and PDT can be provided by diffg
hges and are only conhected by the GND line and the ACL.

A

/ 1
8V

5V 7

ithout any

pltage must
n case of a

el and high

bove 5V is
for the low
and below

E The recommended tolerance range of 0,5 V can vary depending on the hardware that is used, but an invalid

rent supply

Key

A ODN -~

oV

high level
low level
tolerance range 0,5 V
maximum 0,5 V offset

Figure 5 — PCU input level
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The PWM signal starts with a high-level signal for 140 ms followed by a low-level signal for 60 ms. The

accuracy of the transmitter timing is + 5 %.

The receiver reads the transmitter signal with an accuracy of less than or equal to + 10 % of the typical timing.
So the detected high-level signal may vary from 126 ms to 154 ms and the detected low-level signal may vary

from 54 ms to 66 ms.

Figure 6 shows examples of the transmitter signal with + 10 % accuracy of the receiver detection:

— typical timing of the transmitter signal [Figure 6 a)];

— =5 % fiming of the transmitter signal [Figure 6 b)];

— + 5 % fming of the transmitter signal [Figure 6 c].

Because ofl the + 10 % accuracy of the receiver signal it is guaranteed that the transmitter)signal is always

within the re¢ceiver limits.

- 140 60
o T
alt
N X
b
t
- 126 -
- 15% X
- 194 X
B 206 X

Key
1 receiver detection range(*,10 % of typical signal)
t time in ;s

Y level

Figure 6 (r‘nnfinuprl)

a) Transmitter signal typical
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» 133 . 57 1
Yy T g
| N
b
t
» 126 .
» 154
» 187 N
» 199 .
Key
1 receiver detection range (+ 10 % of typical signal)
t time in ms
Y |level
b) Transmitter signal — 5 %
1
B 147 B 63
Yy ~
a -
\K
b
t
B 126 -~
» 154 .
B 201 .
» 213 .
Key

1 receiver detection range (= 10 % of typical signal)
t time in ms

Y level
¢) Transmitter signal + 5 %

Figure 6 — Timing diagram
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8 Deployment process with ACL line and PWM signal

8.1 General information

This section defines the general steps for the deployment process in consideration of the ACL line with the

PWM signa

8.2 Deployment process description

8.2.1 Dep

After the P
deployment

steps 1to 3

See ISO 26

loyment process — Overview (see Figure 7)

DT detects the PCU (connector C) the PDT continues with the following steps to perform| the
process. The main focuses in this document are the additional steps of ACL preparation;and ACL

021-2 for detailed information of standardized steps.
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CAN communication ACL communication
sequence sequence

©

Sys-Init and
documentation

Sys-Init

End if not
supported

\

' PCU
( PCU-Init ) sequence

ACL-Init

—
4 (ACL preparation) ACL step 1-
Request deployment 10
sequence
Y
To next < F)
PCU
To next
pyrotechnical ACL step 2:
device Deployment 11
Y confirmation sequence

5
6
Device deployment
7 ACL step 3:
Deployment 12
termination sequence

8

L] EoP
9 (Termination sequence)

Y
End

Figure 7 (continued)
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Key

1 No additional PWM description to standard: the PDT carries out the in-vehicle configuration.

2 The PDT gets the supported deployment method ACL with PWM signal. If the version is supported the PDT shall
proceed with connector (D).

3 Currently no additional ACL preparation in the CAN communication is necessary. Therefore the PDT shall proceed
with (10).

4  The PDT selects the PCU and does the security handling. Together with the security access the PCU activates the
optional ACL enable AND-gate. The PDT proceeds to connector (F).

5 No additional PWM description to standard: PDT read out the status and starts the device scraping session.

6  No additional PWM description to standard: the PDT checks the device loop and proceeds to connector (F) or (7).

7 The PO
AND-g3
8 No add
or conn
9 No add
sequen
10 ACL stq
connecf
11 The PO
proceed
12 The PO

proceed

T ends the selection of PCU(n). Together with the end of the selection, the PCU deactivates the ppt

onal

te and proceeds to (8).

tional PWM description to standard: the PDT checks the next PCU loop and proceeds either to connectar (E)
bctor (G).

tional PWM description to standard: the PDT writes the documentation to the PCU 1 _and terminateg the
Ce.

ep 1 — request deployment sequence is not necessary for ACL with PWM signak\The PDT proceeds to
or (F).

T prepares the ACL step 2 — deployment confirmation sequence. The PDTI-starts the PWM signal|and
s with (5).

T prepares the ACL step 3 — deployment termination sequence and ‘stops the PWM signal. The PDT

s to (9).

Figure 7 — Deployment process — Overview

10
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8.2.2 Deployment process — Sys-Init and ACL-Init (see Figure 8)

CAN communication
sequence

ACL communication
sequence

Sys-Init

Sys-Init and
documentation

End if not
supported

C

Y

PCU-sequencge
C PCU-Init )
é
Y

ACL-Init
ACL preparation >
1 ( (-

ACL step 1: 2
> Request deployment
K sequence

Y

©

PDT does the Sys-Init and proceeds to connector (D).

The

-

This step is onlyfor future use. No general ACL preparation is actually necessary in the communication s
2

equence.
This step is enly for future use. No general request deployment sequence is actually necessary in the cdmmunication
sequence;

The|PDT shallproceed to connector (E).

Figure 8 — Deployment process — ACL-Init
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