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1.0 INTRODUCTION
1.1 SCOPE OF DOCUMENT

This specification outlines the design, performance, appearance and validation requirements for a low current
column mounted ignition switch.
This specification should not prevent the manufacturer from suggesting alternative approaches which would result
in an improved or more cost effective product.

1.2 MISSION/THEME
The ignition switch shall be used to operate the vehicle's power moding and ignition systems and is located on the
steering column upper head assembly opposite the lock cylinder.

1.3 CLASSIFICATION
The following are specific classifications of the ignition switch described in this document.

The ignition switch shall contain a means of translating a manual input (rotation of the ignition key) into electrical
signals which may be interpreted by one or more electronic modules 3nd relays. In addition, the switch shall

contain detents and a return spring to provide tactile feedback to indicate key position.
The ignition switch shall functionally support the following vehicle features:

Determine Power Mode (OFF, ACC, RUN, START) \

Determine Key-In State (KEY-IN or KEY-OUT)

Include theft resistor and breakage mechanism to support theft deterrent system.

1.4 DOCUMENT CONTROL

1.4.1 Definition
The word “shall’ will be used to state binding requirements of the component defined by this document.

~ The word “must” will state requirements of other components and/or subsystems whose definitions are outside the
scope of this document.

The word “will” is intended to state either of the following:
Conditions that result from immutable laws of physics
Conditions that result from adherence to their stated, binding requirements

The words “are” and “is” will state definitions and facts that do not require verification.

The word “withstand” will be defined as: “Maintains design-intended functional and structural integrity while

being subjected to the specified conditions.”

2.0 APPLICABLE DOCUMENTS

2.1 ORDER OF PRECEDENCE

The order of precedence for all applicable documents shall be:
1. Purchase Order
2. Statement of Requirements and Component Specification
3. Other Referenced Documents

In the event of a conflict between the text of this specification and the documents cited herein, the text of this
specification takes precedence. Nothing in this specification, however, supersedes applicable laws and regulations
unless a specific exemption has been obtained.

t Component Technical Specification NUMBER: 12450250
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GOVERNMENT DOCUMENTS

Suppliers are expected to be aware of and comply with worldwide co
Lregulations where applicable. Requirements of national governments
below. Specific national requirements may be waived under specific I

2.2.1

United States Documents

The switch shall comply with all applicable FMVSS regulations, inclu
FMVSS 101 -- Control location, identification, and illumination.
FMVSS 114 -- Theft protection.

FMVSS 201 -- Occupant protection in interior impact.

FMVSS 203 -- Impact protection for the driver from the steering cols
FMVSS 208 -- Occupant crash protection.

MVSS 302 -- Flammability of interior materials.

FSREG 554 -- Standard enforcement and defects investigation.
FSREG 581 -- Low speed impact resistance of vehicles.

2.2.2

Canadian Documents

The switch shall comply with applicable CMVSS regulations.

2.23

Export Requirements

The switch shall comply with all applicable intended export country re
ECE 18 -- Theft protection.
EEC 95/56 Directive (New), EEC 74/61 Directive (Old) -- Theft Prot
EEC 91/338 Directive -- Cadmium Restriction.
ECE 12 R 12.03 -- Body (torso) impact.

GENERAL MOTORS DOCUMENTS

c2.3

2.3.1

Part Drawing

The part drawing shall show all views to clearly define dimensions n
labeling requirements, and any parameters necessary to fully define the

2.3.2

GM Materials and Process Standards

Suppliers are expected to subscribe to the applicable books or indiv
Materials and Process Standards as several of these standards are cal
work to a current copy of these standards; specifically those listed belg

North American Operations

mponent and vehicle standards and
shall apply even if not explicitly stated
urchase orders or engineering part drawings.

ding, but not limited to:

Lmn system.

gulations, including, but not limited to:

ection.

ot contained herein, the device part number,

product on a “purchased part level.”

idual specifications of the GM Engineering
led out in this specification. Suppliers must
W:

GM 1000M  Restricted and Reportable Chemicals
GM 6090M  Flammability of Materials
GM 9100P  Automotive Component EMC Specification
GM 9105P  Immunity to Conducted Transients
GM 9109P  Immunity to Electrostatic Discharge
GM 9110P  Procedure for Testing Switches
GM9117P  Immunity to Jump Start Voltages
GM 9604P  Standard Practice for Specifying Switches
GM 9605SP  Developmental Tests for Low Level Switching
GM 9123P  Electronic Module (Interior Mounted, Unexposed) Validation Test Standard
2.3.2.1 Plastic Parts
¢ Component Techmical Specificatin NUMBER: 12450250
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Plastic materials used in all portions of the switch should be approved
actual switch material must be approved to the GM 4350M Class Co,

2.4

INDUSTRY DOCUMENTS

Suppliers must work to a current copy of the following documents:

QN 2101 Production Parts Approval Process (PPAP)

QS 9000 Quality Systems Requirements

QN 2102 Potential Failure Mode and Effects Analysis

2.5 SUPPLIER DOCUMENTS

2.6 OTHER DOCUMENTS

USCAR/EWCAP PF1 - Performance Standard for Automotive Electt
3.0 REQUIREMENTS

3.0.1 Drawing Requirements

The design configuration of the switch shall be specified by a suitably

North American Operations

to the GMP material specifications. The
Oven Aging and Impact, specification.

ical Connection Systems

sized drawing. The switch drawing shall

include the items as specified in Section 1.1 of GM 9604P and the items listed in section 4.4.2 of the Statement of
Requirements for this part.

3.1

COMPONENT DEFINITIONS

3.1.1

Appearance

The switch shall have no sharp edges for handling purposes. All flash

must be removed from mounting holes.

Switch assemblies shall be free of any cracks or blisters. The switch shall exhibit no permanent deformation that
exceeds the released print tolerance, and shall have no separation or loosening of mechanical/chemical bonds or
C displacement of switch components.

3.1.2

Content

The required physical and functional content for the ignition switch are identified in the following paragraphs.

3.1.2.1

Physical Content

The ignition switch shall conform to the ignition switch packaging and|dimensional requirements specified in the
component part drawing.

Baseline content requirements:
1. Four positions: OFF, ACC, RUN, START.
Detents for the OFF, ACC, and RUN positions.

2.
3. Mechanism to return the key from START to RUN position.
4.

Theft resistor (random one of ten values, 1% lot tolerance, unmarked) to support a Passlock theft
deterrent system.

;o

Integral key-in switch
Mechanism to destroy (damage beyond value determination) the theft resistor in the case of attempted

removal of the switch actuator or tamper of the ignition switch in the OFF state.
7. Maximum five terminal connection, max. terminal size DPE 150 series or equivalent

: Printed: June 1, 2006
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3.1.2.2 Functional Content

DELPHI CONFIDENTIAL

During actuation no switch shall change the state of any circuit not as
of the switch from any actuated position shall not cause activation of 1
of other contacts.

Baseline functional requirements:
1.

2.
3.

Desired features:

1.

2.
3.
4.

Ability to continuously diagnose the theft deterrent circuit for
battery, or open circuit) in the RUN position.
Inability to externally determine the theft resistor value on th
START key position shall not be falsely interpreted in the cas
to-ground, short-to-battery, or open circuit).
Survivability of switch under all conditions involving a single-

e OFF position.
e of any single-point circuit failure (short-

point circuit failure.

North American Operations

sociated with that switch function. Release
inwanted functions or the opening or closing

failures (short-to-ground, short-to-

The ignition switch shall meet the performance objectives of GM9105P, Immunity to Conducted

Transients, and GM9109P, Immunity to Electrostatic Dischar
For all 12Vdc circuits, ability to interpret OFF,ACC, START

ge, for a Class C device.
positions and theft resistor value with a

9.0 to 26.5Vdc source voltage, and ability to interpret RUN position with a 4.5 to 26.5Vdc source

voltage.

Retained ability to interpret ALL key positions with any singl
Minimal number of circuits.
Minimal system cost impact.

e-point circuit failure.

Ability to sample the theft resistor value in the START and RUN key positions.

_Component Technical Specification

NUMBER: 12450250

Printed: June 1, 2006
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3.1.2.2.1

North American Operations

Electrical Mechanization Delta Z Switch Mechanization

BATT

(£10A

DISCRETE LOGIC IGNITION SENSOR - COLUMN

OFF

ACC RUN START

. POWER MODE
: MODULE

R1

l —“an ]

031 3

47 57 64 72 83 87 94 111
DEGREES OF ROTATION

MAY MAKE CONTACT (+ 3° TOLERANCE)
MUST MAKE CONTACT

R2: THEFT RESISTOR, 1/4 W, 1%
1ONE of OF 10FEN possible predefined standard
values _ranging fromPOSSIBLE PREDEFINED

................... 300Q2 TO9kQ

The following is included for reference only:

RI: 750Q, 1/4W, 1%
R3: 501kQ, 178 W, 1%
R4: 3kQ, 178 W, 5%
RS: 3kQ, 18 W, 5%
R6: 3kQ, 1/8 W, 5%

7
!
l —{ DISCRETE |

CSI RS

BATT

DISCRETE

: Printed: June 1, 2006
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GMX320 Ignition Switch — Column Mounted
10A
NOTE: THESE CONTACTS SHALL MAKE BEFORE BREAK POWER
OFF AcC RUN START OVER TRAVEL MODULE
720 -25° 0° 320 3
12V Power R1
AAA—T svee ]
Off/Run/Crank
L Cm )
03c=§ R3
Accessoty \71
= Upto 2A
Run/Crapk 1 ¢
upto 2A C4={ R4
Ll
DISCRETE
0 20 47 S8 64 75 80 86 92 111
CSES§ R5
DEGREES OF ROTATION i
L ~
! MAY MAKE CONTACT (+ 3° TOLERANCE) BATT
I MUST MAKE CONTACT |
— |
RUN/
R1: 7500, ¥ W, 1% E*/ CRANK
| £ RELAY
R3: 511 kQ, 1714 W, 1%
R4: 3k, 1/8 W, 5%
R5: 3k, 1/8 W, 5%
R6: 3kQ, 1/8 W, 5%
PCM
L M
R6
CT
Q %__Qg;gpgqqnt Technical Specification NUMBER: 12450250
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3.1.2.2.2
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Ignition Switch Functions

The ignition switch shall be a rotary type switch with four positions consisting of: OFF, ACC, RUN, START. The

switch shall have three detent positions and one spring loaded positio

. Make and break positions vs.

displacement have been arranged to meet vehicle electrical requirements.

3.1.2.2.2.1 Start

START shall be the extreme clockwise (CW) position and shall be a momentary contact spring loaded position.
When released from the START position, the switch shall return to the RUN position and shall not over-travel

past the RUN detent in either direction.

3.1.2.2.2.2 Run
RUN shall be located counter clockwise (CCW) from START. The

3.1.2.2.2.3  Accessory

UN position shall be a detented position.

ACC shall be a detented position located CW of LOCK and CCW of the RUN position..

3.1.2.2.24  Off

OFF shall be a detented position and shall be CCW from the ACC position.

3.1.2.2.3

Key Alarm Switch

The key alarm switch consists of a single pole normally open switch, which detects insertion of the ignition key

into the lock cylinder.
1.

AW

3.1.3

The key alarm switch contacts shall make when the ignition key is inserted into the lock cylinder
assembly. The key alarm switch contacts shall break when the ignition key is removed. Switch
make/break points and overtravel allowances shall be identified on the component release drawing.

. Any axial play within the ignition switch assembly shall not lcause closure of the key alarm switch

contacts with the key removed; and shall not break the key alarm switch contacts with the key fully
inserted.

. The key alarm contact shall remain made as the lock cylinder is rotated through its operating range.
. The key alarm switch action shall be smooth with no detents.

The key alarm switch mechanism shall provide enough force to return the lock cylinder key alarm
actuator to the retracted position as the key is removed.

Ambient Environment

The ambient environment is the range of environmental conditions that the switch is expected to be exposed to
during its lifetime. The switch shall meet the functional objectives of this document when exposed to the

environmental conditions defined in this specification.

3.1.3.1

Operating Temperature

The switch shall be able to operate, without damage or functional degradation, within an operating temperature
range of -40°C to +85°. Normal operating temperature shall be designated at 23°C. The switch shall comply with

this requirement when tested according to the schedule shown in Figu

e 20-1 in Section 9.4 of GM 9110P.

NUMBER: 12450250

Printed: June 1, 2006 ) PAGE: 10 of 32
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3.1.3.1.1 Storage Temperature
The switch shall operate without damage or functional degradation w
L range of -40°C to +105°C for 96 hours when tested as follows.

1.

s

Place test samples in environmental chamber. Lower the ¢
at a rate not exceeding 10°C per minute.

North American Operations

hen subjected to a storage temperature

hamber air temperature to -40°C

2. Maintain -40°C temperature for 48 hours. At the end of this period increase the chamber
air temperature to +25°C at a rate not exceeding 10°C per| minute. Perform simple
function check.

3. Repeat procedure for high temperature storage; chamber temperature to be +105°C

3.1.3.2 Humidity

The switch shall operate without damage or performance degradation
condensing relative humidity when tested as specified in Section 8.2 o

3.1.3.2.1 Moisture Susceptibility
The switch shall meet all specified performance test requirements duri
humidity and condensation. Test per the following procedure:

1. Test samples should be dried, placed in a moisture proof c¢
hours at -20°C. Transfer the samples to the second chambe
within 1 minute and remove from protective container. Mc
using care to protect from drips. After 5 minutes, power u

Perform functional tests immediately, after 30 minutes, and
Class C functional requirements per GM 9100P must be me
functions return at 30 minutes and Class A functions return

(NOTE: Moisture proof container refers to the standard p1
to transfer the product between locations (test chambers) if
20°C and +45°C environments.)

3.1.3.3 Vibration

The switch shall operate during exposure to a vibration environment w

to the actual vehicle vibration profile for component usage, as defined

1. The switch shall be tested in the RUN detent, key-in simula
switch circuits. No circuit interruption or unintended make

2. SAE Sin vibration: the frequency range is to be from 10 to
minutes per cycle. Excursion shall be 1.0 mm (.0393 in) pea
(ref. GM9110 section 7.7 for procedure).

3. Each sample is to be vibrated in each of 3 mutually perpend

specified in section 4.4.1.2 Test Sequence.

in an atmosphere of 95% =+ 3% non-

f GM 9110P.
ng and after exposure to conditions of high

pntainer, and soaked for minimum of two

r maintained at 45°C and 95 % RH
unt in the normal operating position

p the switch with 14.0 + 0.1 Vdc.

at 2 hours recording any anomalies.
°t immediately upon power up. Class B
at 2 hours.

roduct shipping bag. Use the bag
“two locations are utilized for the -

ithout damage or loss of function according
below.

ted, with continuous monitoring of all

s shall be allowable.

55 to 10 Hz with a linear sweep period of 2
1k to peak over the entire frequency range

icular planes for the period of time

NUMBER: 12450250
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3.1.3.4 Thermal Shock
The switch shall resist cracking and delamination of surfaces, cracking and crazing of encapsulated compounds,
opening of case seams, or changes in electrical or mechanical characteristics due to component displacement or
rupture, upon completion of 10 thermal shock cycles per Section 8.5 of GM 9110P (-40°C to maximum operating
temperature).
All components must withstand 10 cycles through the following thermal schedule:
1. Soak components at -40C (-40F) for 1 hour.
2. Remove components from chamber and allow to warm at room temperature for 4 minutes. Samples
should be energized during warm-up.
3. Soak components at 85C (185F) for 1 hour. Samples should be energized during this period.
4. Remove components from chamber and allow to cool at room temperature for 2 minutes before
soaking at -40C (-40F).
5. Samples must meet all functional requirements after frost has formed by removal from -40C.

3.1.3.5 Corrosion (Salt Fog)

The switch shall meet all performance test requirements during and after exposure to a corrosive environment
consisting of salt spray, salt fog, and humidity. Switches shall be exposed to 96 hours of a salt fog test of a 5%
salt solution at 35°C as tested according to Section 8.3 of GM 9110P

3.1.3.6 Fluid Compatibility
The switch shall be able to withstand exposure to the fluids listed below.
Part must with stand contact with the following fluids with no degradation of performance, appearance, materials,
sealants or identification.
Passenger Compartment:

_, Coffee Alcohol Base Cleaner -10% by volume
C Lubricating Oil (WD40) Cola
Hand Cleaner Lock-Ease Graphite/Oil

Soapy Water - 10% concentration Vinyl Plasticizer

Salt Water - 5% saline solution Ammonia Base Cleaner - 10% by volume

Silicon Hand Lotion
The part shall be fixtured in a representative vehicle orientation, in the OFF detent, key-out, with applicable power
and ground circuits connected. Two hundred milliliters of the test liquid shall be poured on the part from a height
of 76 mm. Part should be allowed to set for a period of 24 hours while holding temperature at 21°C (70°F) to
29°C (85°F) without being wiped. Wash with water or wipe any remaining fluid from the part before applying the
sequential fluid application. Use a minimum of 2X optical powered device to examine parts for degradation.

3.1.3.7 Dust Exposure

The switch shall meet all performance test requirements after exposure to 8 hours of dust exposure per Section 8.1
of GM 9110P.

3.1.3.8 Flammability Requirements
The materials used in the switch shall comply with GM6090M - Flammability of Materials.

3.1.3.9 Xenon Weatherometer
Not Applicable.

L %___Comp_‘_’_?‘ent Technical Specification @ @ e - NUMBER: 1245025 0
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3.1.3.10 Altitude
Not Applicable.
o 3.1.3.11 Ozone

The switch shall meet all performance test requirements after exposure to ozone as tested per GM4486P.
(Applicable to switches containing silicone-based materials only.)

3.1.3.12 Salt Water Immersion
Not Applicable.
3.1.3.13 Mixed Flowing Gas

For low current (<100mA) applications, the switch shall perform as specified when tested according to Section 15
of GM 9605P. The switches shall be able to withstand an environmental severity level of the engine/passenger
compartment (class II) for a duration equivalent to 10 years of exposure. Time of exposure is (TBD).

3.1.3.14 Temperature Endurance Tests
Switches that contain electronic devices require special testing to verify switch capability of surviving stresses
caused by extended exposure to temperature extremes. (Sections 3.1/3.14 1,3.1.3.14.2 and 3.1.3.14.3 are

provided for switches which contain electronics).

3.1.3.14.1 High Temperature Endurance
The switch shall perform as specified when tested according to Section 9.5 of GM9123P.

3.1.3.14.2 Low Temperature Endurance Test
The switch shall perform as specified when tested according to Section 9.6 of GM9123P.

3.1.3.14.3 Power Temperature Cycling
f' The switch shall perform as specified when tested according to Section 9.1 of GM9123P.

3.1.4 Interfaces

3.14.1 Electrical Interface
Pinouts shall be specified on the released product drawing. Pinouts cannot be changed without written
authorization of GM Engineering.

3.1.4.2 Mechanical Interface

3.14.2.1 Column Lock Housing Interface
The ignition switch shall attach to the column housing as specified in the component part drawings.

3.1.4.2.2 Actuator Interface
The ignition switch shall interface with an actuator as specified in the component part drawings.

The actuator shall transfer forces from the ignition cylinder to rotate the switch contact mechanism during normal
operation, and shall interact with the switch's theft deterrence mechanism to destroy the theft resistor during a
slam-pull of the ignition cylinder or attempted removal of the switch in the OFF state.

In addition, the ignition switch shall utilize the linear motion of the actuator's key-in plunger to toggle an integral
key-in switch.

3.1.4.3 Wiring Interface
Vehicle application wire gage size is determined by circuit protection and application load. For test purposes the
wire gage size shall be 22 AWG.

L Component Technical Specification NUMBER: 12450250
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3.1.4.4 Connector Interface
The ignition switch shall attach to the column wiring harness through a Packard Electric connector. The specific
connector shall be specified in the component release drawing.
L Connection interfaces shall comply with USCAR/EWCAP PF-1, Standard for Automotive Electrical Connection
Systems.
3.1.5 Usage Definition
3.1.5.1 Target Life
GM has estimated the following profile for customer usage of the switch based on ten year exposure.
SWITCH FUNCTION CYCLES
Ignition Switch 50,000
3.1.5.2 Duty Cycle
For purposes of durability testing, the switch duty cycle is defined as follows:
Step Position Dwell Time
1, Actuate Key-In switch | Off >.5 sec.
2 Run >.5 sec.
3 Start 1 sec.
4 Free Return to Run >1 sec.
5 Off 1 sec.
6 Off Deactivate Key-In for 1 sec.
Every 3" cycle Accessory 1 sec, return to “Off”
L3.1.5.3 Actuation Rate
SWITCH FUNCTION ACTUATION RATE
Ignition Switch Mode 6 cycles per minute
Ignition Switch Key-In 15 mm/sec.
¢ Component Technical Specification T  NUMBER: 12450250
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3.2 PRODUCT CHARACTERISTICS
The required physical characteristics for the switch are specified in the following paragraphs.

3.2.1 Electrical Performance Requirement

Delta — Z SWITCH ELECTRICAL PARAMETERS

Circuit Identification Signal Level Relay Level Key-In
(typ) (typ.)
Switch Temperature Rating -40°C to +85°C
Current Rating 30 pA -3 mA 3mA-2A 30 pA -3 mA
Duty Cycle CONT CONT CONT
Rate of Minimum 50°/sec 50°/sec 1 mm/sec
Actuation’ Maximum 1500°/sec 1500°/sec 20 mm/sec
Wire Size (mm?) 0.35 0.35 0.35
Voltage Drop (max.) 350 mV
Contact Resistance (max.) 100mQ 100mQ)
Open circuit Resistance (min) > 20 Meg-Ohm 20 Meg-Ohm 20 Meg-Ohm
Temperature Rise 50°C
Contact Bounce % O.C.V. 10 10 10
Maximum Individual 1 ms 1 ms 1 ms
Duration Total 10 ms 10 ms 10 ms
No. Bounces 5 max 5 max 5 max
Durability Rate 100+ 1°/s 100+ 1°/s 15+ 1 mm/s
Equipment Level 2 Nm 2 Nm 4N
L. Min-Max rates of actuation are based on timing requirements
2. 1 M-Ohm min @ 24V at conclusion of testing
L 3. Each circuit shall be capable of handling both min and max currents during validation testing.
GMX 320 — Switch Electrical Parameters
Circuit Identification Signal Level Relay Level Key-In
(typ.) (typ.) N/A
Switch Temperature Rating -40°C to +85°C
Current Rating 30 pA -3 mA 3mA-2A
Duty Cycle CONT CONT
Rate of Minimum 50°/sec 50°/sec
Actuation’ Maximum 1500°/sec 1500°/sec
Wire Size (mm?) 0.35 0.35
Voltage Drop (max.) 250 mV
Contact Resistance (max.) 100m2
Open circuit Resistance (min) > 20 Meg-Ohm 20 Meg-Ohm
Temperature Rise 50°C
Contact Bounce % O.C.V. 10 10
Maximum Individual 1 ms 1 ms
Duration Total 10 ms 10 ms
No. Bounces S max 5 max
Durability Rate 100+ 1°/s 100+ 1°/s
Equipment Level 2 Nm 2 Nm

NUMBER: 12450250
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3.2.1.1

Operating/Test Voltage

L The switch shall function as specified in this document without interru
9.0 - 16.0 Volts dc (for high/low current applications when operated a
Volts dc (for low current, regulated voltage applications).

The switch shall be tested at a nominal voltage rating of 14.0+ 0.1 V

circuits.

3.2.1.2

Applied Loads (Current)

North American Operations

ption within the operating voltage range of
it ignition or battery voltage) and 5 + 0.1

dc for 12 V circuits and 5 + 0.1 V d¢ for5Vv

The switch shall be capable of performing functions defined in Section 3.1 of this document when used to control
the electrical loads specified.

3.2.1.3

Voltage Drop

Voltage drop on all low current switches (>3.0mA, <2.0 A) is not to

tested according to Section 5.1 of GM 9110P.

3.2.1.4

Contact Resistance

exceed 350 mV at the rated current when

Contact resistance on all logic level switches (<3.0 mA) is not to exceed 100 mOhms at the rated current.

3.2.1.5

Open Circuit Resistance

The open circuit resistance of all circuits shall be greater than 20 MQ

9110P.
3.2.1.6

Isolation Resistance

when tested according to Section 5.2 of GM

The isolation resistance of all circuits shall be greater than 20 MQ) when tested according to Section 5.3 of GM

t9110P.

3.2.1.7

Continuous Current Overload
The switch shall conform to the maximum current requirements when tested according to Section 7.4 of GM

9110P.
3.2.1.7.1

Short Circuit Requirement

The switch must be able to sustain a short circuit condition as tested below. A test to verify that circuit protection
1s adequate is as follows:

Use a power supply with a minimum steady state capability of 20 Amps and an automotive lead acid battery in

parallel. Use a 0.35 mm? wire with length to provide less than 20
rated at 10 Amps unless otherwise specified. Apply power at 14.
are exempt from shorts to ground. Follow the procedure below:

1.

5.
6.
General Motors shall review all test results and samples for approval

milliohms of resistance. Use a series fuse

0 V DC per design pinout. Battery circuits

Test with the ignition switch in the 'RUN' position for all ¢contacts. with the exception of the key-in

contact, which shall be tested in the 'OFF' position with key-in simulated. The 'START circuit

contact (through the theft resistor, R2) is exempt from this test.

Short circuits to ground through a 1.4 ohm resistance, one circuit at a time.

Apply shorts for one hour or until unit fails.

Record results. Measure actual current flow and time duration. Indicate if fuse blows, and any other

visual results of the test.

Repeat steps 1 through 3 using a 1.0 ohm resistance, and a direct short circuit to ground.

Disassemble switches and record results of visual inspection.

g Component Technical Specification
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3.2.1.8 Contact Bounce

No individual bounce shall exceed 1.0 msec in duration. There shall be no more than 5 contact bounces. A

contact bounce shall not occur 10 msec after the initial make or break. For analysis purposes, the contact bounce
L duration shall be defined as the time periods when the voltage across the contacts exceeds 10% OCV (Open

Circuit Voltage) for Normally Open contacts and 90% OCV for Normally Closed contacts. Contact bounce shall

be measured at the rated electrical loads using an oscilloscope as specified in Section 5.12 of GM 9110P.

3.2.1.9 Electro-Magnetic Compatibility (EMC)
The switches shall meet any applicable EMC requirements set in GM 9100P series. In particular, the device shall
meet the performance objectives of GM9105P, Immunity to Conducted Transients, and GM9109P, Immunity to
Electrostatic Discharge, for a Class C device. (This requirement is applicable only to products with discrete
electronic components.)

3.2.1.10 Reverse Polarity

The switch shall operate without damage or performance degradation when tested according to Section 7.2 of GM
9110P

3.2.1.11 __24-Volt Jump Start

The switch shall operate without damage or functional degradation when tested according to Section 7.3 of GM
9110P.

3.2.1.12 1000 Hour Load Soak Test
The switch must meet performance requirements after exposure ta 1000 hours continuous duty when tested
according to Section 9.10 of GM9110P.

3.2.2 Physical/Mechanical Requirements
L3.2.2.1 Dimensions and Capacities
"Dimensional requirements shall be specified in the component part drawing,

3.2.2.2 Mass Properties
Mass of the switch shall not exceed 150 grams.

3.2.2.3 Tactile Characteristics
Refer to the Force Displacement Curve(s). Final switch tactile feel is subject to GM Engineering approval.

Switch efforts shall be smooth with clearly defined detents. The switch shall not be damaged when the maximum
allowable torque is applied to the actuator, clockwise or counterclockwise. All functionally detented switches must
operate without noticeable friction or binding.
The supplier shall maintain GM approved master samples for comparison throughout the life of the program.

L- Component Technical Specification - NUMBER: 12450250
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TORQUE vs. ROTATION
¢
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c DISPLACEMENT (Degrees)

IGNITION SYSTEM TORQUE REQUIREMENTS

Actual curve to be furnished by supplier after GM Engineering approval.

Column Torque Requirement:
The maximum allowable torque of the Lock Housing/ Key Lock Cylinder interface ( excluding the ignition switch)
MUST not exceed 10 N-cm.

Ignition Switch Torque Requirement:
The minimum torque required by the switch, on the return side of the ignition switch from CRANK to the RUN
position MUST be 15 N-cm.

NOTE:

Torque Curve allowable tolerance shall not exceed +/- 5 N - cm.

g .Compo-nent Technical Specification . NUMBER: 12450250
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} Sound/Audible Requirements
gThe switch shall produce no more than an average audible sound of 5
range when tested at a distance of 900mm according to the procedure

3.2.2.5 Rattle

The switch shall not rattle, squeak, or make any undesirable noise as
switches that have completed the 3 times life cycle testing must be sut
compliance to this requirement.

3.2.2.6 Mechanical Drop
The switch shall withstand a 1 meter drop onto a concrete surface in
loss of function when tested as specified in Section 7.5 of GM 9110P.

3.2.2.7 Mechanical Shock

)

North American Operations

D dBA over 250 ms in the 20 Hz to 20 KHz

specified in Section 5.11 of GM 9110P.

tested per Section 5.15 of GM 9110P. Six

mitted to NAO engineering to demonstrate

three mutually perpendicular axes without

The switch shall meet the electrical and mechanical requirements when subjected to 3 shock pulses in both the

positive and negative directions in each of three mutually perpendicula
Section 7.6 of GM 9110P. Nuisance contact openings shall be of less

3.2.2.8

Each terminal shall not sustain permanent deflection exceeding 0.1 mn
50 N force as specified in Section 6.2 of GM 9110P. Each terminal sh
25 N. Apply force at a rate of 50 + 10 mm/minute.

3.2.2.9 Connector Insertion

~ The maximum force required for connector insertion shall not exceed
Lof GM 9110P.

3.2.2.10 Connector Retention
The connector and switch shall withstand a 75 N pull to the harness in
axis as well as a 150 N pull normal to the connector without pulling lo
simulated vehicle harness with a maximum length of 200 mm and all lg
purposes.

3.2.2.11 Switch Case Integrity
The switch shall conform to the following switch case integrity require
6.4 of GM 9110P.

Terminal Retention

ir axes (a total of 18 pulses) as specified in

than 1.0 ms duration.

n or functional damage when subjected to a
1all also withstand an axial pull out force of

80 N when tested according to Section 6.3

a 360° arc perpendicular to the connector
ose or effecting the electrical function. A

cking features engaged shall be used for test

ments when tested as specified in Section

Minimum Case to Base Retention Force (Pull)

110N

Minimum Case Strength Force (Push)

110N

3.2.2.12

The switch shall be installed with two screws. The switch shall be reta
direction to remove the switch from a representative column head. Ap
of the switch.

Switch Retention and Insertion

Note: Apply force at a rate of 50 + 10mm/minute.

ined during the application of 220N in the
ply the load perpendicular and in the center
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3.2.2.13 Mechanical Overload

North American Operations

The switch actuator shall be capable of withstanding, with no structural or functional damage (no permanent

Cdeformation that exceeds the released print tolerance, and shall have n
or switch), the following forces when tested as specified in Section 6.5

o separation or loosening of the components

of GM 9110P.

Push-Key In 110N
Push-Theft Deterrence Mechanism 220N
Torsional-Key Rotation (Against Stops) | 4/N-m

3.2.2.14

For non-touchable surfaces, the maximum temperature rise shall not ex

Switch Surface Temperature

ceed 50°C at rated load (ref. section 5.5 of

GM9604P) when tested in a representative vehicle location and orientation.

3.2.2.15 Theft Deterrence

The integral theft resistor shall be destroyed (damaged beyond value d
switch actuator or attempted removal of the switch from the ignition ¢
in the OFF orientation.

Compliance to this requirement shall be demonstrated by the following;
with the correct cam/actuator interface.

1. Mount each ignition switch in a representative column housing

Place the switches and actuators in the OFF position.
2.

key/cylinder removal, for a distance of 5.0 mm. The maximum

etermination) during a slam-pull of the
ylinder housing with the switch and actuator

Six samples shall be subjected to a force applied to the switch actuator, along its axis in the direction of

applied force shall be between 40 N and

An additional six samples, with mounting screws removed, shall be subjected to a force capable of

separating each switch from the column housing a minimum distance sufficient to rotate the switch to its

RUN position. Apply the force at the center of the switch hous
Disassemble each switch without further disturbing the switch i
damaged beyond visual or measured determination of its value.
Engineering for review and approval following this test.

The ignition switch shall be protected from determination of the theft r
position) through tamper of the switch utilizing commonly available to
Six switch samples shall be submitted to GM Engineering to validate ¢

3.2.3 Dependability

3.2.3.1 Target Life
Refer to Section 3.1.5.1 in this document for switch cycle definition.

3.2.3.2

Reliability Requirements

ing and normal to its mounting plane.

nternals. Each theft resistor shall be

All samples shall be submitted to GM

esistor value (with the switch in the OFF
ols (hammer, screwdriver, ohmmeter, etc.).
ompliance to this requirement.

The switch shall demonstrate a reliability of 98% at one life with 50% confidence. The supplier is responsible for

initial and ongoing failure rate verification of the switch.
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3.2.3.2.1 Reliability Testing/Demonstration
Twelve switch samples (from durability testing) shall continue to test
_temperature profile as specified in Section 3.1.3 1. Performance parar

North American Operations

to 3 times life without failure with the same
meters shall be measured at 150%, 200%,

250%, and 300% of the test. If a failure occurs before 3 times life, continue testing until five samples fail with the

same failure mode. Perform a Weibull Analysis and determine the B2

life. If the B2 life is greater than 1 times

life, the test samples may be approved by Engineering. All failed switches shall be analyzed for root cause of

failure.

3.2.3.2.2 Reliability Calculation
Median Rank Approximation shall be used to calculated the reliability
data shall include the following:

¢ Minimum Life,

e Slope,

¢ Characteristic Life,

* 50% Confidence Interval, and
* Reliability at the end of one life.

3.2.4 Serviceability
Parts must be serviceable with commonly available tools The ignition

of the ignition switch. The Weibull analysis

switch shall be serviceable without damage

to the theft resistor with the ignition key/cylinder oriented in the RUN posttion.

3.3 DESIGN and CONSTRUCTION
3.3.1 Identification and Marking (Component Labeling)

. An eight digit part number is to be clearly marked on each separate part. The pin designator (number or letter)

shall be marked near each terminal

Theft resistor value shall not be identified (coded or otherwise) on any interior or exterior surface of the switch.
The Julian date code shall appear on each part only after successful completion of End-of-Line tests. (Refer to
GM 9604P.) The first digit shall indicate the year of manufacture, the last three digits shall be the day of the year.

For example, 7365 is 1987, December 31.
The manufacturer’s identification shall appear on each part, including
duplication exists. The minimum height of the each character shall be

3.3.1.1 Marking of Plastic Parts

the line number, shift, and/or facility where
1.5 mm.

All plastic parts shall have a polymer identification symbol per SAE J1344 for recyclability purposes.

3.3.2 Interchangeability

The ignition switch shall be designed for maximum utilization of common components when multiple ignition

switches are developed to enable cross-carline compatibility.

: Printed: June 1, 2006
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4.0

VALIDATION

4.1

GENERAL

The Validation Plan consists of the test procedures required to satisfy

performed by the supplier, unless otherwise indicated.

4.2

PERFORMANCE TESTS

The tests referred to in this section are quantitative or semi-quantitativ
administered as specified in the validation matrix. Tests shall be perfo

North American Operations

component validation. The tests are to be

/e in nature. Performance tests are to
rmed as specified in Columns 1 and 2 of

Table 4.2
STANDARD | SECTION | SPECIFICATION TEST
REQUIREMENT

3.12.2 PO - Simple Function Check'
GM 9110P 5.1 3.2.13 P1 - Voltage Drop/Circuit Resistance
GM 9110P 52 32.15 P2 - Open Circuit Resistance
GM 9110P 53 32.1.6 P3 - Isolation Resistance
GM 9110P 5.6 3.2.1 P4 - Function Check
GM 9110P 5.7,5.8 3223 PS5 - Force Displacement
GM 9110P 5.12 3218 P8 - Contact Bounce
GM 9110P 5.15 3.2.2.5 P9 - Rattle Evaluation
GM 9110P 5.11 3224 P10 - Audible Sound
GM 5605P 2.0 32.14 P11 - Contact Resistance
GM 9110P 5.10 3.1.1 P12 - Appearance

TABLE 4.2

1. Quickly check the continuity or circuit resistance on a bench top while operating each  control.
The intent is to establish a minimum level of functionality between tests.
‘Component Technical Specification NUMBER: 12450250
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4.3 VALIDATION TESTS

North American Operations

All the tests specified in this section and the following sections apply to all switch types. Each switch type shall be
Lvalidated independently according to the test sequences and procedures specified.

GM 9110P SPECIFICATION TEST COMMENTS
SECTION REQUIREMENT
6.6 Visual (Teardown) Inspection
9.1 3.15.1 Durabilitv
3.1.31.1 Storage Temberature
8.2 3132 Humiditv Test
3.1321 Moisture Suscentibility
7.7.4.1 3133 Vibration
8.5 3134 Thermal Shock Test
8.3 3.1.3.5 Corrosion (Salt Fog)
8.4 3.13.6 Fluid Compatibility
8.1 3.137 Dust Test
GM6090M 3.138 Flammabilitv Reauirements
3.13.11 Ozone
3.1.3.13 Mixed Flowine Gas
3.1.3.14.1 High Temperature Endurance Components with electronics onlv.
3.1.3.14.2 Low Temverature Endurance Comnonents with electronics onlv.
3.1.3.143 Power Temperature Cvcling Comnonents with electronics only.
74 3217 Continuous Current Overload
32171 Short Circuit Test
GM9100P Series 3219 EMC Combonents with electronics onlv.
7.2 3.2.1.10 Reverse Polarity
73 3.2.1.11 24-Volt Jump Start
9.10 32.1.12 1000 Hour Load Soak Test
1.5 3226 Mechanical Dropo Test
7.6 3227 Mechanical Shock Test
L 6.2 3228 Terminal Retention
6.3 3229 Connector Insertion
3.22.10 Connector Retention
6.4 32211 Case Integritv
32212 Switch Retention/Insertion
6.5 32213 Mechanical Overload
GMO9604P. Sect. 5.5 [ 3.2.2.14 Switch Surface Temperature
3.22.15 Theft Deterrence
TABLE 4.3
4.4 VALIDATION TEST MATRIX

Each test sequence is independent. The tests in each sequence shall be performed in the same order as listed in this

document. (Refer to the Validation Test Matrix Template.)

4.4.1 General Requirements

Before PV and DV testing shall begin, the following conditions must be satisfied:

1) The tools shall be complete and capable of making parts to design intent.

3) The manufacturing process shall be capable of assembling and producing parts to design intent.

The supplier shall provide GM Engineering two switches of each part number with clear housings prior to design
validation (DV), and two additional switches of each part number with clear housings prior to process validation

(PV).

..................................................................................................................................................................................
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4.3 VALIDATION TESTS
All the tests specified in this section and the following sections apply to all switch types. Each switch type shall be
L validated independently according to the test sequences and procedures specified.

GM 9110P SPECIFICATION TEST COMMENTS
SECTION REQUIREMENT
6.6 Visual (Teardown) Inspection
9.1 3.15.1 Durabilitv
3.131.1 Storage Temperature
8.2 3.13.2 Humiditv Test
3.1321 Moisture Suscentibilitv
7.74.1 3.1.33 Vibration
8.5 3.13.4 Thermal Shock Test
8.3 3.135 Corrosion (Salt Fog)
84 3.136 Flnid Compatibility
8.1 3.137 Dust Test
GM6090M 3138 Flammabilitv Requirements
3.1.3.11 Ozone
3.1.3.13 Mixed Flowing Gas
3.1.3.14.1 High Temperature Endurance Comnonents with electronics onlv.
3.1.3.14.2 Low Temperature Endurance Comnonents with electronics onlv.
3.1.3.143 Power Temoerature Cvcling Components with electronics onlv.
7.4 3217 Continuous Current Overload
32171 Short Circuit Test
GMOI100P Series 3219 EMC Combonents with electronics onlv.
7.2 3.2.1.10 Reverse Polaritv
7.3 321.11 24-Volt Jump Start
9.10 32.1.12 1000 Hour Load Soak Test
7.5 3226 Mechanical Drop Test
2 7.6 3227 Mechanical Shock Test
L 6.2 3228 Terminal Retention
6.3 3229 Connector Insertion
3.22.10 Connector Retention
6.4 32211 Case Integritv
32212 Switch Retention/Insertio
6.5 3.2.2.13 Mechanical Overload
GMO9604P. Sect. 5.5 | 3.2.2.14 Switch Surface Temperature
3.22.15 Theft Deterrence
TABLE 4.3
4.4 VALIDATION TEST MATRIX

Each test sequence is independent. The tests in each sequence shall be performed in the same order as listed in this
document. (Refer to the Validation Test Matrix Template.)

44.1 General Requirements
Before PV and DV testing shall begin, the following conditions must be satisfied:

1) The tools shall be complete and capable of making parts to design intent.

3) The manufacturing process shall be capable of assembling and producing parts to design intent.

The supplier shall provide GM Engineering two switches of each part number with clear housings prior to design
validation (DV), and two additional switches of each part number with ¢lear housings prior to process validation
(PV).

................. NUMBER: 12450250
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44.1.1 Documentation
All test samples shall be documented with the appropriate part numbe

dimensions or features of components or subassemblies should be recc

Copies of test results shall be sent to GM Engineering. The test result
System Requirements and shall be available for review by GM Enginec
of origin, are to be answered by the supplier per GP-5 procedure requ
DInitial response, 48 hours. 2) Final response 30 days.

4.4.1.2 Test Sequence
The required validation test sequence is depicted in the validation test

minimum requirement. It is recommended that additional testing be pe
necessary by the switch manufacturer. The validation test matrix shov
performance test requirements, and conditions required to complete vz

sequence or requirements stipulated in the validation test matrix must

before the start of test. The destructive nature of some tests shown i

additional test samples to complete.

North American Operations

r, design level, and assembly level prior to
r should also be recorded. Any key
prded prior to test.

s shall be kept on file per QS9000 Quality
ering.  All test incidents, regardless of point
irements within the following timing:

matrix. These tests shall be performed as a
erformed on the ignition switch as deemed
vs the required test sequence, sample size,
alidation testing. Any deviation to the test
be approved by GM Engineering in writing
n the validation test matrix may require

L Component Technical Specification
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MECHANICAL AND ELECTRIC,

TEST LEG #1

BASELINE PERFORMANCE
TESTS
19 pcs
P1-P12

HUMIDITY TEST
48 Hrs per 9110P - Not Powered

THERMAL SHOCK
10 Cycles per 9110P

VIBRATION
(2 Hrs/Axis - Monitored)
PO P1P2P3 P9 P12

DELPHI CONFIDENTIAL

North American Operations

AL TESTS*

* APPEARANCE CHECK (P12) MUST BE

PERFORMED AFTER EVERY TEST IN
EACH TEST LEG.

** ADD ADDITIONAL SAMPLES AS
REQUIRED PER SECTION 3.1.3.6.

TEST LEG 1, BRANCH A TEST LEG 1, BRANCH B TEST LEG 1, BRANCH C
6 pcs 6 pcs 6 pes
| |
[___ TERMINAL RETENTION __| REVERSE POLARITY DROP
(For devices w/polarized components) PO P9 P12
[___ CONNECTORINSERTION ] PO |
| SHOCK
[___CONNECTOR RETENTION __| 24 VOLT JUMP START PO P9 P12
PO |
[ MECHANICAL OVERLOAD ] | VIBRATION
CURRENT OVERLOAD (2 Hrs/Axis - Monitored)
[ COVER INTEGRITY ] PO PO P9 P12
i
[ SURFACE LOADING ] SURFACE TEMPERATURE THERMAL SHOCK
P12 PO P9 P12
[ SWITCHINSERTION ] |
EMC FLUID COMPATIBILITY **
SWITCH RETENTION Pl1-PI12 PO P12
P1- P12 |
| TEAR DOWN INSPECTION __ | [ TEAR DOWN INSPECTION ]

l

TEAR DOWN INSPECTION |

NOTE: TEAR DOWN INSPECTION IS TO BE COMPLETED ON SELECTED SAMPLES WITH GM PARTICIPATION,

 NUMBER: 12450250
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TEST LEG #2

ACCELERATED DURABII

North American Operations

LITY

BASELINE PERFORMANCE TEST

12 pcs
P1-P12

HUMIDITY TEST
48 hrs per 9110P With Load

STORAGE TEMP.
PO

THERMAL SHOCK
10 Cycles per 9110P

VIBRATION
(2 Hrs/Axis - Monitored)
PO P1 P2 P3 P9 P12

0%-50% LIFE DURABILITY
PO P1 P2 P3 P5 P9 P12

TEST LEG 2, BRANCH A
6 pcs

50 - 100% LIFE
DURABILITY

PO P1 P2 P3 P5 P8 P9 P12

[_TEAR DOWN INSPECTION |

TEST LEG 2, BRANCH B
6 pocs
|
DUST
PO P5 P12

50%-100% LIFE DURABILITY
PO P1 P2 P3 P5 P8 P9 P12

SALT FOG TEST
PO P1 P2 P3

__TEAR DOWN INSPECTION |

: Printed: June 1, 2006
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TEST LEG #3
RELIABILITY

North American Operations

BASELINE PERFORMANCE T
12 pcs
P1 -P12

ESTS

0%-100% LIFE DURABILIT

P1-PI12

Y

100%-150% LIFE DURABILI
P1-P12

TY

150%-200% LIFE DURABILI
P1-P12

TY

200%-300% LIFE DURABILI
P1 - P12

TY

TEAR DOWN INSPECTIO!

until 5 samples fail in the same mode. Perform a Wiebull Analysis and

c;Note: Per Section 3.2.3.2 - 3X life bogey test (O failure plan). If a fai

test samples may be approved.

lure occurs before 3X life, continue testing
determine B, life. If B, > 1X life (cycles),

NUMBER: 12450250
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TEST GROUP #4
ADDITIONAL TESTS
P11
MIXED FLOWING GAS - 6 SAMPLES
P11
PO
OZONE - 6 SAMPLES
PO
PO
MOISTURE SUSCEPTIBILITY - 6 SAMPLES
Pl - P4
PO
SHORT CIRCUIT - 3 SAMPLES PER CIRCUIT

PO, Evaluation by GM Engineering

PO
TEMPERATURE ENDURANCE - 6 S/
P1-P4

AMPLES

PO
1000 HR LOAD SOAK - 6 SAMPI
PO P1 P2 P3 P5 P8 P9 P10 P12

LES

PO
OVERTORQUE - 2 SAMPLES
P12, Record Torque

PO
THEFT DETERRENCE - 18 SAMP
Evaluation by GM Engineering

LES

Printed: June 1, 2006
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4.4.1.3 Teardown Inspection
A Teardown inspection shall be performed on a minimum of half of the test samples used during any validation test
leg, or branch, sequence. A teardown inspection shall consist of a visual and performance based examination of
key switch design features, identified in the component DFMEA, to identify the root cause (or potential root
cause) of test failure and to identify anomalies which could cause customer dissatisfaction. A switch teardown
mspection report documenting all teardown inspection observations shall be required for each switch inspected.
Teardown inspection test reports must be reviewed with GM Engineering prior to PPAP approval.

4.4.1.3.1 Teardown Inspection Procedure
Prepare the inspection area by cleaning any debris which could be mistaken for component contamination and
covering the inspection area with a clean sheet of white paper for each sample inspected. Carefully disassemble
the test sample and inspect all key design features for conformance to design specification; and also for signs of
wear, deterioration, contamination, assembly/processing defects, or material defects. Sections 4.4.1.3.2 through
4.4.1.3 .4 describe typical visual inspection test and analysis procedures.

4.4.1.3.2 Workmanship

Magnification up to 10X may be used in performing visual inspection for requirements identifying and controlling

the following:

A) Cracks, burs, chips or filings, oil weld or solder splatter, and other forms of extraneous  contamination.

B) Clearances between fixed and moving parts.

)] Irregularities such as scratches or nicks on contact surfaces.

D) Contact alignment or registration.

E) Damage due to quality, shipping or handling.

F) Corrosion (typically a green or white paste formation), staining, or lubricant discoloration seen on current
carrying members.

L 4.4.1.3.3 Contact Force
On many switches contact force cannot be measured directly and must be calculated based on the force deflection
characteristics of the spring system. The force-displacement fixture shown in Figure 3A, of GM9110P, is capable
of accurately discerning contact forces (Item 2, Figure 8, GM9110P) due to the change in spring rate inherent to
the contact system.

4.4.1.3.4 Joined Parts
Strength of brazed or soldered parts shall be tested by applying a force that produces deformation of the joined
parts and then examining the joint for evidence of cracking. Strength of welded joints, except contacts, shall be
tested by applying a force that causes the parts to be torn apart. A post test examination shall be made to
determine if the failure occurred at the weld or within the part material, see GM4499P for detailed procedure.
Strength of the contact joint shall be measured by applying a shearing force parallel to the longitudinal axis.
Observation shall be made for perceptible movement of the contacts at| 110 N applied force and symmetry of weld.
Stake integrity for riveted contacts shall be tested by scribing a line across the contact joint and applying a 0.4 Nm
torque to turn the rivet. No movement shall be observable. (Note: Round shank in round hole only). Other
punch geometries require GM engineering approval.

t Component Technical Specification
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4.4.2 Accelerated Durability Test (Test Leg #2)
44.2.1 Durability Test Stand
L Supplier shall submit a full set of test stand detail drawings, electrical schematics, definition of switch and test

stand data collection method, schematics detailing data acquisition channel allocation and measurement points,
samples of good and fail data summary plots to GM Engineering prior to the start of Design Validation (DV)
testing.

4.4.2.1.1 Application Test Circuit
All cyclic durability testing shall be performed using actual application|test loads when available. The use of

simulated loads for cyclic durability testing shall require pre-approval from GM Engineering. See Section 3.2.1 2
for Applied Loads.

4.4.2.1.2 Power-Temperature-Cycling (PTC)
All cyclic durability testing shall be performed with power-temperature-cycling per GM9110P

4.4.2.1.3 Test Stand Data Acquisition (DAS)
During durability testing, voltage drops shall be measured and recorded on a per cycle basis on each switch circuit
in each position. In addition, all switch circuits with application test currents above 100 ma shall have in line
shunts for per cycle monitoring and recording of circuit current. Durability test equipment shall be capable of
analyzing voltage drop measurements across switch contacts and shunt| resistors for open circuit voltage (OCV),
closed circuit voltage (CCV), open circuit current (OCI), closed circuit current (CCI), closures out of position
(COP), and missed cycles (MISS) failures (see descriptions of the six key performance characteristics below).
Durability test stand data acquisition (DAS) equipment shall store volta ge and current drop information to a good
and fail data file, Fail data file shall consist of each discrete measured value which is out of the specification range
during durability testing (i.e. OCV, CCV, OCI, CCL, COP and MISS values). Good data file shall consist of per
Lcycle voltage drop measurements for each switch contact and shunt resistor. Data averaging of the good data file
must be reviewed and approved by GM Engineering prior to the start of the test.
Descriptions of the six key performance characteristics:
Closed Circuit Voltage (CCV) - Voltage drop measurements across a|set of switch contacts above specification
voltage drop limits stipulated in the component technical specification. [Used to flag out of range voltage drop
measurements.
Open Circuit Voltage (OCYV) - Voltage drop measurements across a set of switch contacts which is less than
90% supply voltage in a position on non-contact closure.
Closed Circuit Current (CCI) - A measure of high current circuit load current flow during closed circuit voltage
drop measurements. A CCI failure occurs when load current is outside of a range defined as + 15% of the switch
current specified in the component technical specification. Used to confirm missed cycles and also used to flag
bad test stand durability loads.
Open Circuit Current (OCI) - a measure of high current circuit load current flow above 0.2 amps across a set of
switch contacts in a position of non-contact closure. Used to confirm closures out of position and also used to
flag bad test stand durability loads.
Missed Cycles (MISSED) - A voltage drop across a set of switch contacts above 10% of supply voltage in a
position of contact closure. (NOTE: GM9110P defines a missed cycle as any open circuit voltage drop below
90% supply and any closed circuit voltage above 10% of supply.)
Closure Out of Position (C.0.P.) - A voltage drop across a set of swit¢h contacts below 90% supply voltage in a
position of non-contact closure.

4.4.2.1.3.1 Data Storage
C omponent Technical Specifieation T  NUMBER: 12450250 |
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Good and fail data information shall be written to two separate hard d
to monitor the size of the good and fail data file on a per cycle basis tg
‘~' size. Should the data file fail to increase in size after a test cycle, the I

4.4.2.1.3.2 Data Conditioning

Fail data information shall be summarized graphically by scatter plot w
axis representing voltage or current. Good data shall be summarized g
cycles, and the y-axis representing voltage or current.

4.4.2.14 Test Stand Interrupts
Test stand DAS or control system shall be capable of monitoring critic

parameters and levels on a continuous basis and shall be capable of takj

out of range occurrence. The following minimum test stand interrupts

North American Operations

rives during test. A provision shall be made

insure that the test files are increasing in

DAS or control system should stop the test.

ith the x-axis representing cycles, and the y-
raphically with the x-axis representing

al test stand and switch operating
Ing the appropriate action in the event of an
and action shall be required:

TEST INTERRUPT

ACTION

Power Failure
From Samples.

Stop Test. Stop TI

lermocycle. Remove Power

Chamber Temperature Out of Range
From Samples.

Stop Test. Stop Thermocycle.

Remove Power

3 Consecutive CCV, CCI, OCV, OCI Readings

Out of Range Across Any One Switch Contact. | From Samples.

Stop Test. Stop Tt

1ermocycle. Remove Power

Supply Voltage Out of Range
From Samples.

Stop Test. Stop Th

lermocycle. Remove Power

Fixture Positioning Error

From Samples.

Stop Test. Stop Th

ermocycle. Remove Power

Durability test stand software should allow user to configure test stand
durability testing. Thus during developmental testing,
interrupt values and actions can be waived in order to

Should a test stand interrupt occur during durability testing, determine

stand) then correct test stand failures or report switch failures to GM En

4.5 PRODUCT ASSURANCE
The supplier must submit a plan for approval by NAQ Engineering that
specification. This plan should contain the following:

Process control plan including SPC and all KPC’s (Key Product

Periodic long term life testing
Incoming material quality certification plan
Quality traceability and containment plan

3.0 SHIPPING and PACKAGING

6.0 NOTES

when switch perfi
evaluate the comg

Interrupt and action features at the start of

ormance may be less than ideal, test
yonent on tests.

root cause of interrupt (switch or test
igineering before restarting test.

assures day to day compliance to this

F:

Characteristics).

.........................................................
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