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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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roduction

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 substances

can

be handled in the same way.
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ycling these venicles demands a New Process 1o ensure that the deactuvation of arbags
-efficient. Due to the harmonization of the on-board diagnostic (OBD) interface, there is~a‘{]
g it for on-board deployment, which is based on the same tools and processes.

resentatives 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.

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

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

pyra
tool
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technic device deployment tool (PDT)”. The objective is.that in the future a dismantler will u
without any accessories to deploy all pyrotechnic devices inside an end-of-life vehicle (ELV)
ting interface to the car.
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rol unit (PCU).
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Road vehicles — End-of-life activation of on-board pyrotechnic
devices —
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T

ol requirements

This
acti
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Scope

part of ISO 26021 specifies the technical requirements to realize toolfequirements fo

end-of-life

ation of on-board pyrotechnic devices. It defines a test tool for ISO 26024.-disposal functionalitﬁ/ as well as
i

requirement for the final pyrotechnical device deployment tool (PDT).~The focus is the defi
an interface and the interfaces to the vehicle. It also defines general requirements for tests to
osal functionality of the PCU. It specifies two tool use cases.

Tool use case 1 — deployment test tool (DTT):
— adevelopment tool used to test and validate the RCU,;
— the target users of this tool are the engineers,of the PCU suppliers and the OEMs;

— the use case defines the human interface, the interfaces to the vehicle (CAN & ACL) a
test sequences.

Tool use case 2 — pyrotechnic device deployment tool (PDT):
— the final tool that is used to dispose of pyrotechnical devices in vehicles;
— the target users of this.tdol are dismantlers;

— the use case defines the human interface, the interfaces to the vehicle (CAN &
environmentahconditions and the deployment sequences.

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

doc

tion of the
validate the

nd concrete

ACL), the

For dated
referenced

ment (includina anv amendments) annlies
\ ~J PA 7 Ll

ISO 14229-1, Road vehicles — Unified diagnostic services (UDS) — Part 1: Specification and requirements

ISO 15031-3, Road vehicles — Communication between vehicle and external equipment for emissions-related
diagnostics — Part 3: Diagnostic connector and related electrical circuits, specification and use

ISO 15031-4, Road vehicles — Communication between vehicle and external equipment for emissions-related
diagnostics — Part 4: External test equipment

ISO 26021-1, Road vehicles — End-of-life activation of on-board pyrotechnic devices — Part 1: General
information and use case definitions
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ISO 26021-2:2008, Road vehicles — End-of-life activation of on-board pyrotechnic devices — Part 2:
Communication requirements

ISO 26021-4:2008, Road vehicles — End-of-life activation of on-board pyrotechnic devices — Part 4:
Additional communication line with bidirectional communication

ISO 26021-5:2008, Road vehicles — End-of-life activation of on-board pyrotechnic devices — Part 5:
Additional communication line with pulse width modulated signal

3 Terms.and definitions

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

3.1

key

data value
access to th

3.2
pyrotechni
tool to be q
control unit
defined in
required de

3.3
pyrotechni
electronic ¢

3.4

safing unit
part of the
microproce

35

safing
mechanism
to detection

3.6
Scrapping

bent from the external test equipment to the on-board controller in response to.the“seed for gai
e locked services

lc device deployment tool

lugged into the diagnostic connector in order to communicate via‘the in-vehicle network wit

SO 26021-1, ISO 26021-2, ISO 26021-4 and 1SO 26021-5;)t0” trigger the PCUs to perform
bloyment sequence

c control unit

bntrol unit on the vehicle network, which controls-the activation of pyrotechnic devices

PCU, for example an electromechanigal switch or separate processor, that allows the deployn
ssor (WP) to deploy the pyrotechnic devices via the driver stage

of which the primary purpose is to prevent an unintended functioning of the PCU processor
of a crash situation

ProgramModule

program maodule respensible for firing the selected pyrotechnic device loops one by one

3.7

Scrapping
program md

3.8
seed

ProgramModuleLoader

hing

h all

5 which are able to activate pyrotechnic devices, implementing ‘the communication sequencg as

the

hent

brior

data value sent from the on-board controller to the external test equipment, which is processed by the security
algorithm, to produce the key
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ACL additional communication line
AB airbag

CAN controller area network

DTT deployment test tool

DTT-LB deployment test tool load box
ELV end-of-life vehicle

GND ground

ID identification

IDIS international dismantling information system?)
I/0 input/output

LSH least significant bit

MSB most significant bit

OBD on-board diagnostic

OEM original equipment manufacturer
PC personal computer

PCU pyrotechnic control unit

PDT pyrotechnic device deployment tool
PWM pulse width modulated

RAM random access memory

SR$ supplementary réstraint system
TTY transistor<transistor logic

uP microprocessor

UgarT battery voltage

5 Conventions

ISO 26021 is based on the conventions discussed in the OSI. Service Conventions (ISO/IEC 10731:1994) as

they apply for diagnostic services.

1) To create IDIS, most of the OEMs worldwide provide all legally necessary information to the dismantlers (for further

information, see Reference [5]).
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6 General requirements and assumptions

CAN communication: see ISO 26021-2 for detailed information.
ACL line with PWM: see ISO 26021-5 for detailed information.
ACL line with bidirectional communication: see ISO 26021-4 for detailed information.

The PCU is not powered by the DTT. A standard diagnostic connector (male) in accordance with ISO 15031-3
is used to connect the DTT/PDT.

7 Description of tool use case 1 — deployment test tool (DTT)
7.1 General

Figure 1 shpws an example of a possible setup.

4

L[
11 ][
6 O
2 [

7

|5

N O =

Key

1 standard PC 7  diag out

2  CAN interface 8 IS0 15031-3 type B male connector
3 /O interface 9 I1SO 15031-3 female connector

4 input for CAN interface 10 OEM-specific interface

5 input for IO interface 11 PCU with OEM-specific connector
6  deployment test tool load box

NOTE The OEM-specific interface is used to connect the female ISO 15031-3 connector with the OEM-specific PCU
connector.

Figure 1 — Deployment test tool system overview
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7.2 Hardware requirements for deployment test tool (DTT)

7.2.1 Simulation of CAN messages

To simulate all required CAN messages in accordance with ISO 26021-2 a CAN interface is required.

7.2.2 Simulation of ACL with PWM

The DTT shall be able to generate a PWM signal in accordance with ISO 26021-5 and to modify the timing in
accordance with Table 1.

Table 1 — ACL timing requirements

Range Accuracy
Period 1 Hz to 20 Hz (0,2 Hz step size) £1,5%
Duty Cycle 1% t0 99 % (1 % step size) +1,5%

Thel voltage level of the ACL signal is adjusted in the external load box defined in Table 2.

Table 2 — ACL voltage requifrements

Range Accuracy
Low 0Vto4V(0,1Vestep size) +2%
High 4V to 18 V (0,1V step size) +2%

7.2.3 Simulation of ACL with bidirectionallcommunication

The| DTT shall be able to generate a bidirectional signal in accordance with ISO 26021-4

7.2.4 Simulation of errors with ‘deployment test tool load box
Thel DTT-LB is used to simulate the hardware errors defined in Table 3.

An ¢xample of the load.box is given in Figure 2.

Table 3 — Loadbox error conditions

CAN high CAN low ACL
Open Open Open
Short to Pin 4 (GND) Short to Pin 4 (GND) Short to Pin 4 (GND)
Short to Pin 16 (Ug,y) Short to Pin 16 (Ug,y) Short to Pin 16 (Ug,y;)
Short to Pin 14 (CAN-L) Short to Pin 6 (CAN-H) Short to Pin 6 (CAN-H)
Short to Pin 15 (ACL) Short to Pin 15 (ACL) Short to Pin 14 (CAN-L)

All pins listed in Table 3 shall be accessible in order to apply any resistance or voltage and shall be protected
against shortages with a maximum current of 1 A.

© 1SO 2009 — All rights reserved 5
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Ugatt GND 1 2

CAN High

O

3
Key
1 CAN connector
2 1/0 conipector
3 diagou
4  fuse

Figure 2 — Load box example

7.2.5 Power supply

The load bgx shall be connected to an external power-supply. The provided voltage range shall be compliant
with ISO 15031-4. The required accuracy for the power supply is = 5 %.

7.2.6 Diagnostic connector

A diagnosti¢ connector as defined in }ISQO/15031-3 is used as connection to the PCU.
Only the following subset of the specified pins is used:

— Pin 4: ¢hassis ground;

— Pin 5: gignal ground;

— Pin 6: CAN-H;

— Pin 14:€AN=L;

— Pin15: ACL (earlier L-line);

— Pin 16: permanent positive voltage.
It is not necessary to separate the connector for the 12 V and 24 V system because the 24 V male connector

can mate with both 12 V female and 24 V female connectors. The battery voltage value of the PCU provided
to the PDT via Pin 16 can dictate the appropriate hardware parameter of the PDT.

6 © 1SO 2009 — All rights reserved
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7.3 General requirements for tests performed with a deployment test tool (DTT)

7.3.1 General

This clause describes the minimum test requirements for ACL and CAN which shall be supported by the DTT.

7.3.2 Test requirements for CAN

Only tests for application layer (7) are in the scope of this part of ISO 26021.

Table 4 — Test requirements for CAN

Test conditions

Detailed description

Correct service sequence.

Send correct service sequence in accordance with IS

D 26021-2.

Wrgng service sequences.

Send correct services in wrong sequence.

EXAMPLE Loop deployment request.before safety syst
session is entered.

em diagnostic

as part of the’standard sequence) for example:

caonditions not correct;

wrong data length.

Wrgng request within “correct” sequence. DTT shall be able to sepd\a wrong request within a correct
sequence, e.g. send’a wrong local identifier.

PCU switched off during communication. PCU can be switghed off during communication with the DTT.

Tegt for negative responses. Send any of the disposal-function-related service indiyidually (not

Delpyed sending of services.

DTT shall provide the possibility for configuration of tin
[20 ms to 1 h] between sending of the different servicd
sequence.

he delays T
s in the

Timeout conditions for Disposal Session (€.g»tester
present timeout, ...).

DTT shall provide the possibility to suppress tester prg
message to check timeout conditions.

Timeout=[1 s to 60 s]

bsent

Access.

Trapsmit service with wrong dismantler information DTT shall be able to send out wrong or no dismantler jnformation.
and without dismantler information.

[e.g. > 17 byte]
Trapsmit sequence without Security Access. DTT shall be able to send “correct” sequence without Security

Serjd wrong Security Access Key.

Tool should be able to send wrong Security Access, e
key, wrong data length.

Lg. wrong

Serd deployment commands for any squib.

DTT shall be able to send out deployment commands
non-configured squibs (even if not listed in the Deploy

for
ment Loop

Tableread-outservice 22 FA-D6-heyy——
Fa -

Send sequences with missing squibs (e.g.
multi-stage restraint systems).

Tool should be able to send out sequences with missing squibs
(e.g. only second stage if a dual-stage airbag is mounted).

Short CAN High to Battery and
Short CAN High to GND.

Short-circuit resistance < 100 Q.

Short CAN Low to Battery and
Short CAN Low to GND.

Short-circuit resistance < 100 Q.

Short between CAN High and CAN Low.

Short-circuit resistance < 100 Q.

© 1SO 2009 — All rights reserved
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7.3.3 Test requirements for ACL with PWM

Table 5 — Test requirements for ACL with PWM

Test conditions Detailed description
Open ACL line (PWM) ACL line switched to open (> 1 MQ).
ACL timing tolerance (PWM) Modify ACL timing (period and duty cycle).

See ISO 26021-5:2008, 7.4 (signal description).

ACL Vo|tag tolerance (D\I\Il\/l) l\/lnrlify ACI \/nlfngn (In\nl level and high In\/nl)

See ISO 26021-5:2008, 7.4 (signal description).

ACL commynication interrupts (PWM) It shall be possible to simulate communication interrupts:
Interruption after start ACL signal:
After “X” times 50 ms
Interruption duration:
“X” times 50 ms
“X" =1 to 200]
During interruption the outputis constant high or low.

The function shall be repgeatable.

No ACL signal during disposal sequence DTT shall be able to, send sequence without ACL signal.

ACL short tg CAN High (PWM) It shall be possiblesto short ACL to CAN High at any point in time.

NOTE $hort to Battery and short to GND tests are covered\by adjusting ACL voltage.

8 © 1SO 2009 — All rights reserved
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7.3.4 Test requirements for ACL with bidirectional communication

Table 6 — Test requirements for ACL with bidirectional communication

Test conditions Detailed description

Open ACL line (bidirectional communication) ACL line will be switched to open (> 1 MQ).

ACL timing tolerance (bidirectional communication) [ Measure P2 and P4 timing parameters of the PCU.
Modify P3 timing parameter of the DTT.
See ISO 26021-4:2008, 7.6.2 (P2, P3 and P4 timing

quu;lUlllClllb).

ACL voltage tolerance (bidirectional communication) |[Check compliance to ISO 14230-1.
See ISO 26021-4:2008, 6.2 (Physical layer).

ACL communication interrupts (bidirectional It shall be possible to simulate communication interrugts:
compmunication)

Interruption after start ACL signal:
After “X” times 50 ms

Interruption duration:

“X” times 50 ms

“X” =1 to 200]
During interruption the output is constant high or low.
The function shall'\be repeatable.

Serd wrong sequence (bidirectional communication) | The DTT shall\be able to send the commands specifigd in ACL
steps 1 to @\in wrong sequences.

ACL short to CAN High (bidirectional communication) | It shall be-possible to short ACL to CAN High at any ppint in time.

ACL short to CAN Low (bidirectional communication) [It shall'be possible to short ACL to CAN Low at any pgint in time.

NOTE Short to Battery and short to GND tests(are covered by adjusting ACL voltage.

8 |Description of tool use case 2 — pyrotechnic device deployment tool (PDT)
The¢ PDT shall fulfil all requirefnents specified in 1ISO 26021-1, ISO 26021-2, ISO 26021-4 and 130 26021-5.

This International Standard does not specify the detailed design of the PDT. However, this clauge specifies
additional basic requireménts for the human interface and the design of the PDT.

8.1 User interface-example of a PDT

(7

Figure 3 — Example of a PDT user interface

© 1SO 2009 — All rights reserved 9
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Use of the PDT shall be intuitive. This example provides possibilities as to how a comfortable PDT user
interface could be designed. The following control elements could be provided (see Figure 3):

1) on/off element to switch on or off the PDT;
2) manual/automatic element to activate manual or automatic deployment sequence;
3) confirm element to confirm the successful deployment of a pyrotechnical device after optical and acoustic

check of the dismantler; if deployment was not successful, the repeat element could be used to repeat the
deployment;

4) repeat ¢lement to activate the deployment of a specific loop a second time (e.g. if deployment failed);

5) next elgment to proceed with the deployment of the next loop (e.g. if deployment failed);

6) abort element to abort the deployment sequence;

7) reset element to reset the PCU;

8) check glement to start the deployment session and to perform sys-initzand documentation (see
ISO 26021-2:2008, Figure 5); check element could also be used as additional'safety element which hgs to

be pressed during the deployment sequence;

9) ignition|element to trigger the deployment of the pyrotechnic devices (automatic sequence or mahual
deployment);

10) display [to provide information to the user/dismantler; the following data could be displayed:
i)  safety instructions for the usage of the PDT and forthe deployment process;
i) the loop ID, description and status of the current pyrotechnical device to be deployed;
ii) if deployment sequence is in progress;
iv) if deployment sequence is finished;

v) if an error has occurred.

8.2 Basift design requirements for the PDT

The PDT hgs to be desigred in accordance with legal requirements for the protection of health and safefy at
work and the safety instructions for neutralization of pyrotechnic devices given in the IDIS[®].

For safety|reasofis;> the PDT shall try to deploy each configured pyrotechnical device at least gnce
independent of4he status of the bits specified in ISO 26021-2:2008, Table B.2.

A PCU mayneed 1o transmit negatlve response messages mcluding response code 78 hex (request correctly
received — response pending) for each service specified in 1ISO 26021-2. The PDT shall be able to handle
this situation.

PDTs shall provide interfaces

— to allow software updates, and

— to provide access to the recorded data (e.g. printer interface).
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