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1 Purpose

The demands our customers have for our products were put into concrete product requirements concerning environmental compatibility and reliability. These requirements are to be considered as a complement part of the product and process specification as well as the Quality Plan.

This guideline describes the requirements partly by indicating direct parameters, but also indirectly by defining the test schedule and specifying the test conditions as well as by assessing the test results.

The time and the quantity of the corresponding tests are defined in the relevant process descriptions and regulations (e.g. “MEP”) and in the product specific test plan defined latest at milestone “end of definition phase /start of product development (M1 / C2).

2 Area of application

The guideline is valid for all products, which are distributed by BenQ mobile. This includes mobile phones and accessories.

3 Definitions / Abbreviations used

ANSI
AMERICAN NATIONAL STANDARDS INSTITUTE
DUT
DEVICE UNDER TESTING

EMC
ELECTROMAGNETIC COMPATIBILITY 
FMEA
FAILURE MODE AND EFFECT ANALYSIS 
GSM
GLOBAL SYSTEM FOR MOBILE COMMUNICATION (EG-NORM)
IP
DEGREES OF PROTECTION PROVIDED BY ENCLOSURES (SCHUTZARTEN DURCH 
GEHAEUSE
IRDA
INFRARED DATA ASSOCIATION 
LCD
LIQUID CRYSTAL DISPLAY 

MTBF
MEAN-TIME BETWEEN FAILURE 

SPL
SOUND PRESSURE LEVEL
TTC
TELECOMMUNICATIONS TECHNOLOGY COUNCIL 

TTD
TECHNICAL TERMS OF DELIVERY

UMTS
UNIVERSAL MOBILE TELECOMMUNICATIONS SYSTEM (IN, MOBILE SYSTEMS) 
4 Responsibilities

Creating this guideline is in the responsibility of Quality Management Department. This guideline is specified in corporation with the affected departments. 

5 General targets for reliability and quality

5.1 Product quality requirements (target values)

	
	Mobile Phones
	Accessories

	Usability
	Target 3 years
	See chapter III “Acessories”


5.1.1 Temperature ranges for mobile phones

	Warehousing
	-40°C to +85°C
	Mobile phone without packaging and battery (acc. battery spec)

	Non-deformation (plastics)
	-40°C to +85°C
	At temperatures between     -30 and –40 °C the LCD display/ camera may have a reduced function due to freezing. After defrosting the full functionality has to be regained.   

	Solar radiation (outdoor)
	1120 W/m² at +55°C
	

	Battery operation
	-10°C to +55°C
	fully operable according to 3GPP TS 51.010-2 (newest version) specification

	Operation with external power source
	-20°C to +60°C
	Additional check for making/ receiving calls (emergency call)

	Nondestructive range in switched on mode
	-30°C to +70°C
	


5.2 Humidity ranges for mobile phones

Storage:
10 % to 90 %

Operating :
15 % to 85 %

5.3 IP classes as per EN 60529

Dust /  Foreign body - Water resistance

Cell phone:
IP 50 (in special cases IP classes have to be defined e. g.  IP 54)
SIM card reader:
IP 40

External Antenna:
IP 62

Camera
IP 64

Accessories
see section “accessory”

5.4 Load model for reliability prognosis

The purpose is to estimate the product reliability which is the probability that a device will provide adequate operation for a given time in its intended application. 
According to SN 29500 and IEC 61709 this calculation enables an estimation of the mean time between failures based on failure-rate models for parts such as diodes, transistors, capacitors, connectors etc. even at very early developmental stages (before any field data are available). 

The rates are based on the best available data from actual applications. The reliability is expressed as failures per 109 hours. 
Total hours per year:
8760 h/a


Serviceable time /a:
8030 h


Talk mode:
730 h/ a
(2 h/ d; 365d/a; Ta = + 40 °C)

Idle mode:
7300 h 
(20 h/ d: 365 d/a; Ta = + 30 °C)

Power off:
730 h 

(2 h/ d; 365d/a; Ta = + 25 °C)

Definition: Failure in time (fit) = failures during 10-9 h; this figure will be available from a list.

e.g. for 8760 h/a

e.g
 650 fit
  730 h talk mode
=
 650 ÷ 8760 x 730
=
   54,17 fit

e.g
1230 fit 7300 h idle mode
= 
1230 ÷ 8760 x 7300
=
1025,00 fit

e.g        110 fit
  730 h power off
=
  110 ÷ 8760 x 730
=
    9,16 fit











1088,33 fit











========

Consequently: 1088,33 x 10-9 failures/h * 8760 h/ a = 0,0095 failures/a 

Forcast of the reliability according to the parts count method:

e. g. 

	Component
	FIT-value
	Number
	

	Resistance
	54 FIT
	3
	162

	2 Si transistors
	22 FIT
	1
	22

	diode
	19 FIT
	2
	38

	Paper capacitors
	935 FIT
	2
	1870

	Solder joints
	1 FIT
	23
	23

	
	
	total
	2115 FIT


Consequently: 2115 x 10-9 failures/h * 8760 h/ a = 0,018 failures/a 

Reliability predictions may be refined as the design becomes more stable. When the product is in the field, reliability predictions can take into account actual field data for more accurate predictions. 
5.5 Further general requirements

5.5.1 Electromagnetic values
Electromagnetic values determined in the area range of ear piece may not exceed 4 x 10-2 Tesla [T] (= 400 Gauss).
The magnetic flux density is determined in the receiver area (typically near the sound outlets in the upper part of the housing) using the following equipment:
Gaussmeter of the company "F.W. Bell", Type "Series 9550 Gauss/Teslameter". The testing probe is calibrated after the elimination of the terrestrial field. The magnetic flux is evaluated when a direct contact of the testing probe on the surface exists. 

5.5.2 Temperature of product surface
For the maximal surface temperature of the phone which is to be measured at a temperature (25+/-2 °C) is not allowed to exceed 40 °C (GSM/3G) / 45 °C (CDMA); the limit values include measurement tolerances. In addition refer to EN 60950. 

5.5.3 Acoustic values:
 a.) "Measurement setup for ringer melodies"

- measurements will be done at free field conditions,

- orientation between DUT and measurement microphone is vertical,

- DUT is 40cm above plane,

- 5cm distance between DUT ringer sound outlet and measurement freefield microphone,

- frequency weighting "A-Filter",

- time weighting "fast" (i.e.125ms).

b.) "lower SPL limits for ringer melodies"

- general target for actual and future phones will be min. 94 dBSPL(A) acc. measurement 
   conditions described in a.),

- lower SPL limits in general have to be reached by at least one melody (implemented by 
   software in the melody content of the phone),

- deviations from general target value for new products have to be discussed and agreed
   with PM /TPM and have to be fixed in M1 declaration,
   (e.g. specific product features and requirements might be "slim design phone with 

reduced levels" or "phone for Asian market with very high levels" or "no SRT melodies 

supported" and have to be considered separately).

6 Environmental and Reliability Tests

6.1 Classification of BenQ mobile phone tests 

The basic tests designated with the letter "B" are to be carried out at minimum at the various stages of development of the product.
The optional tests designated with the letter “O” are to be carried out in case of new / additional materials or implementation of new technologies (for details see “purpose” for single tests).

The auxiliary tests designated with the letter “A” can be carried out in addition to the basic tests in order to locate the failure cause in detail.
6.2 Failure Classification 

1. Critical failures  exist:

· If there is a risk of a possible danger which may lead to physical injuries and/or a damage to health or materials when using our product. Example: Smoking, Fire, or Explosion. 
· If the specifications of functions of the product don’t obey countries law.

· If user’s misuse of our product may cause any dangerous situation. Example: Using wrong voltage adapter etc.
2. Major failures exist:
· If the failure will cause a pivotal functional loss Example: product died, LCD crack, Speaker no function etc.

· If the product has to be reworked in order to remove the failure. The user cannot solve the problem on its own.
3. Minor failures exist:

· If the failure does not influence the function of the product (cosmetic failures). Example: paint crack.
6.3 Functional and visual check before and after test
The test institution is responsible for performing and evaluating the functional and visual inspection (for details see appendix “Functional and visual check list”). In addition the visual and functional check must also be performed by the prototype shop. 

IRDA-test

For assessing the IRDA-function it is sufficient to send a telephone number etc to another phone.

Camera functional test 
Purpose:

The purpose of this test is to determine any impairment of the camera function due to environmental testing. 

This test is based on requirements for cameras specified by the development and described in the TTD of each camera type.

Focus:

· Misalignment (focus)

· Condensation of vapor

· Electrical integrity

· Color shift

Method & Conditions:

The functional check of the camera is performed by taking a photo of a specific test picture before and after environmental testing. The distance of the device to the test picture is defined for each camera type separately and specified in the TTD. The camera check is to be performed under defined stable climatic conditions (room temperature and humidity < 50%). 

The two photos are to be compared by visual inspection in order to evaluate potential effects of the climatic and mechanical stress on the camera function.  For the documentation of the test results the photos have to be saved electronically. The pictures should be evaluated as a bit map file format if possible and not as a jpeg file format. In case of deviations the corresponding units are given to the development for further in depth-analysis of the camera function. 

Evaluation Criteria:

· Limit values are defined in the TTD

· In case of failing the test the PL QM has to confirm the test result in agreement with the 

department Development.
6.4 Mechanical Endurance tests

ME
Mechanical Endurance tests
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	Standard

	ME 1
	6.4.1 Life cycle of operating elements / functions
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	Purpose:
	

	
	This test is to insure the function of the operating elements over the entire life of the device. The calculation is based on the MTBF.
	

	
	
	

	ME 1.1B

ME 1.2B

ME 1.3O

ME 1.4B

ME 1.5O
ME 1.6O
ME 1.7B

ME 1.8B

ME 1.9B

ME 1.10O
ME 1.11O
	Operating element:
	Number of repetitions:
	

	
	1. Keypad  

Navigation key: 

Soft key:  

Normal key: 
Side key:
	400,000 
200,000 
150,000

100,000 
	

	
	2. I/O connector
	10,000 
	

	
	3. DC connector
	10,000
	

	
	4. SIM contacts
	2,000
	

	
	5. Slider
	80,000
	

	
	6. Latch in battery 
	2,000 for normal phones

≤ 30,000 for special application (Flash card inside the battery case or easy access for playing such as e. g. Hermes B1)
	

	
	7. Battery contact
	2,000
	

	
	8. Vibrator (trembling)
	150,000 
	

	
	9. Flash card contacts
	10,000 
	

	
	10. coax switch for
a) car kit

b) production
	10,000

100
	

	
	11. flap/ clam shell
	80,000
	

	ME 1.12O
	12. camera flexible/removable
	10,000
	

	ME 1.13OB
	13. housing change
	500
	

	ME 1.14O
	14. Joy stick
	400,000 
	

	ME 1.15O
	15. Removable flash
	10,000
	

	
	      
	

	
	
	

	Quantity to Test
	
	
	


	Test No.
	Description
	Standard
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ME 1.1B

Test content

Evaluation Criteria
ME 1.2B

Test content
Evaluation Criteria
ME 1.3O

Test content

Evaluation Criteria
	Special content of tests/ Evaluation Criteria:
(The numbers refer to the operating elements listed on the previous page.)
1. Keypad

A force of 5 N is to be applied on the top of each key using a stamp of hard plastic (e.  g. POM or PVC) equipped with a tip of soft silicon material ( Ø 4.8 mm. The distance between stamp and key amounts to 1.5 +2 / -0,5 mm. The duration for pushing and for release is 0.5 s.  Maximal five keys should be pressed at the same time; these keys should be located as far as possible from each other and must not adjoin to each other. Quantity to be tested:  3 units per supplier. 

Before, after and during testing (after each measuring interval = 
100,000  cycles) the following has to be checked/determined:

- the electrical functionality of the keys (After switching on the 
   phone the keys are actuated.)

- a force way diagram

- Upon completion of the test, the shearing strength of the keys 
   must be determined. 

There may be no visible changes in the surface of the keypad.

The function may not be affected. The click ratio after testing may decrease by maximum 25 %.

2. I/O-connector

 
During the measurement intervals, the following also has to be  
checked/determined:

- contact resistance.

- RF impedance of the RF jack.
The values specified in the data sheet (TTD technical terms of delivery) must be met.

There may be no mechanical damage to the jumpering system and its individual parts.
3. DC-connector


During the measurement intervals, the following also has to be checked/determined:

- contact resistance.

The values specified in the data sheet (TTD technical terms of delivery) must be met.

There may be no mechanical damage to the jumpering system and its individual parts.


	

	Quantity to test
	3 units per test
	
	


	Test No.
	Description
	Standard
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	ME 1.4B
	4. SIM contacts
	

	Test content
	
During the measurement intervals, the following also has to be checked/determined:

- abrasion and wear and tear at the contact surface.

- abrasion and wear and tear at the SIM guide.


- play of the SIM rest.
	

	Evalutation Criteria
	The values specified in the data sheet (TTD technical terms of delivery) must be met.

The gold-plate on the surface must be intact and may not be rubbed off in spots.
	

	
	
	

	ME 1.5O
	5. Slider
	

	Test content
	
During the measurement intervals, the following also has to be checked/determined:

-  the sliding forces which have to be defined between QM, RD and 
   PM.

-  the change of sliding force which from beginning to the end of usage/life cycle may not exceed 30%. 

- abrasion and wear and tear at the contact surface which may have an impact on the function is not allowed.
	

	Evaluation Criteria
	There may no tilting and hooking during sliding.

The start and end position must be kept.

The house overlapping must be smooth between the fixed and sliding part in the closed position.
	

	
	
	

	ME 1.6O
	6. Latch in battery
	

	
	

	

	Evaluation Criteria
	The minimum force must be determined and must not fall below this limit. The components may not tilt or jam.
	

	
	

	

	ME 1.7B
	7. Battery contact
	

	Test content
	During the measurement intervals, the following also has to be checked/determined:

state of the contact surfaces.
	

	Evaluation Criteria
	The minimum force must be determined and must not fall below this limit.
	

	
	
	

	ME 1.8B
	8. Vibrator (trembling)
	

	Test content
	The number of trembling was appointed to 150,000. 
	

	Evaluation Criteria
	The function may not be impacted or impaired in any way.

 The volume of the mechanical noise must be calculated for the respective product. Any unbalance must be specified.
	

	
	
	

	Quantity to test
	3 units per test
	
	


	Test No.
	Description
	Standard
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	ME 1.9B
	9. Flash card contacts
	

	Test content
	During the measurement intervals, the focus should be on the following items:

 - Functional check

 - Check of sliding forces


- Visual check regarding abrasion, wear and tear at the contact 

   surface. 
When the measurements are within the specification only documentation is to be done by pictures.
Abrasion and forces have to be defined for TTD between QM, RD and PM.


	

	Evaluation Criteria
	The values specified in the data sheet (TTD technical terms of delivery) must be met.

The function may not be impacted or impaired in any way.

There may be no damage to the element.


	

	
	
	

	ME 1.10O
	10. Coax switch in car kit
	

	Test content
	During the measurement intervals a visual and a functional check 
have to be performed.
	

	Evaluation Criteria
	The function may not be impacted or impaired in any way.

There may be no damage to the element.
	

	
	
	

	ME 1.11O
	11. flap/ clam shell
	

	Test content
	 Visual and functional checks have to be performed after each 20,000 actuations; special focus is to be done on the flex wiring. 
The test is to be performed at a rate of 20 cycles per minute.
	

	Evaluation Criteria
	The flap angle must be within the tolerance as specified for the product. Only a minor loss of spring effect is accepted. Operating force is to be measured after 80.000 cycles from 0° to x° and x° to 0° (The angle x° is to be defined for each product.)
The operating force shall be 70 % (at minimum) of the initial value.


	

	ME 1.12O
	12. camera flexible/removable
	

	Test content
	During the measurement intervals the following also has to be checked:

-
abrasion and wear and tear at the camera guide



surface of cables for cracks or material slippage and cable 


resistance

 
  -
the camera must be easily to move over the whole angle 




(flexible camera)


  -
abrasion and wear and tear at the contact surface (removable 

camera)
	

	Evaluation Criteria
	There may not be any wear and tear at the contact surface. 

The function may not be impacted or impaired in any way.


	

	
	
	

	Quantity to Test
	 3 units per test
	
	


	Test No.
	Description
	Standard
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	ME 1.13O
	13. housing change
	

	Test content
	After testing the removable force has to be checked by means of a drop (height 30 cm).
	

	Evaluation Criteria
	The function may not be affected by the wear and tear.
The minimum force must be determined and must not fall below this limit.. The components may not tilt or jam.
	

	
	
	

	ME 1.14O 
	14. Joy stick
	

	Test content
	During the measurement intervals the tactility has to be measured 
 and a functional check has to be performed.
	

	Evaluation Criteria
	There may be no visible changes in the surface of the joy stick..

The function may not be affected. The click ratio after testing may decrease by maximum 25 %.
	

	
	
	

	ME 1.15O
	15. Removable flash
	

	Test content
	—
	

	Evaluation Criteria
	The function may not be impacted or impaired in any way.
	

	
	
	

	Quantity to Test
	 3 units per test
	
	


	Test No.
	Description
	Standard


No permanent material damage is allowed.


Evaluation Criteria:
	The function may not be impacted or impaired in any way.

No permanent material damage is accepted.

	Optional test


	

	Quantity to Test
	4 units per test
	
	


	Test No.
	Description
	Standard

	ME 3

ME 3.1O
ME 3.2O

	6.4.2 Touch Panel
Purpose: 
This test is designed to ensure the function of the touch panel over the entire life-time.
Scope of testing 1: Hit Point test with original stylus
The handset is fixed on the plate, real stylus is to be used in this test.
[image: image20.jpg]
Method & Conditions:
Load of actuator:
2,45 N (250 gf)
Speed of actuator moving up and down: 60 cycles/minute  
Number of repetitions:
500,000 cycles 
Evaluation Criteria:

The function may not be impacted or impaired in any way.

No misalignment and no wear out are accepted. 
Scope of testing 2: Impact test
Steel Ball(φ9mm) falling naturally to the surface of the touch panel from the height of 30cm. (Impact energy is about 0.07J)
Evaluation Criteria:

The function may not be impacted or impaired in any way.

No cracks are accepted.


	Optional test



	Quantity to Test
	2 units per test
	
	


	Test No.
	Description
	Standard

	ME 4

ME 4.1B

ME 4.2O


	6.4.3 External connectors: Stress caused by the equipment connected

Scope of testing 1: push test

The plug-in connector is to be soldered to the PCB and/or built into the housing. 

If soldered, the soldering point is to be designed in such a way that strain is avoided.

The connector must be able to withstand no less than 
· 35 N in F3, F4 (± X), 
· 25 N in F1, F2 (± Y) and 
· 100 N in F5 (+ Z ) directions. 
Test sequence of directions:
1.   F5 (+ Z ), 

2. F3, F4 (± X), 
3. F1, F2 (± Y)
[image: image21.jpg][image: image22.png]
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The original IO plug can be replaced by a dummy one so that the spacing between pressure point and housing is 15 mm.

Design requirement: support of the IO-jack by housing

Evaluation Criteria:

The function may not be impacted or impaired in any way.

No cracks in the solder joints of the IO-jack are accepted.

Scope of testing 2 and 3 are optional tests which are to be done in case of a new connector.

Scope of testing 2: vibration when connected to car kit 

The cellular phone is to be installed in the car kit holder. The self resonance in contact direction is to be measured through a vibration test as follows:

Frequency range:
10 - 20 Hz;
20 - 500 Hz

Acceleration:
3.1 mm amplitude or 5 g


Duration:
2 h for each position
(axis) = 10 
Test:
all 3 axes (X, Y, Z )
	Basic test
Optional test

	Quantity to Test
	3 units per test
	
	


	Test No.
	Description
	Standard

	ME 4.3O


	This frequency must be maintained for a period of time of five minutes. Any breaks in contact are to be documented.

For further details see “Accessory tests.”

Evaluation Criteria: 

The function may not be impacted or impaired in any way.

No cracks are accepted.

For further details see “Accessory tests.”
Scope of testing 3: shock when connected to car kit
The cellular phone is to be installed in the car kit holder. There may be no breaks in contact when a shock test is carried out as follows:

Type:
semi-sinusoidal current


Acceleration:
500 g


Shock duration:
1 ms


Number of shocks:
1 shock / axis


Test:
3 axes = 6 positions
(± X, Y, Z)

All results are to be documented.

For further details see “Accessory tests.”
Further it is to bear in mind that the I/O-connector must also be tested in combination with the car cradle.

	Optional test

	Quantity to Test
	3 units per test
	
	


	Test No.
	Description
	Standard

	ME 5O


	6.4.4 External connectors: Mechanical stress - RF connectors

Purpose:

This test has to be done in case of new connectors or new soldering.

Method & Conditions:

A force of 50 N in direction of the housing is to be applied to the RF connectors. 

A stamp of the same size as the RF-connector must be used.

For exerting a side force on the RF-connector the device is also to be tested in combination with the car kit.

Evaluation Criteria:

The connector may not get loose from its anchored position.

The contacts must be able to withstand the force exerted without becoming damaged.
	Optional test



	Quantity to Test
	3 units per test
	
	


	Test No.
	Description
	Standard

	ME 6O


	6.4.5 Flap / Clam shell: Hinge strength test

Scope of testing 1: Bending of the hinge
A force is to be applied to the hinge area until the clam shell is completely flat on the surface.  This test is designed to ensure that mechanical durability is maintained after improper use.
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The aim of this test is to simulate the effect caused by someone when sitting on the phone (compare to ME 13B).

Stamp material:
silicone

Force:


150 N*)

Number of repetitions
100 times (30/ min)

*) If the hinge is not flat in the presence of 150 N the risk of breakage increases with enhancing the force beyond 150 N; therefore an adjustment of method and conditions e. g. an increase of the force has to be considered.

Evaluation Criteria:
No mechanical defect or operating defect shall appear.

Scope of testing 2: “Phone-lifetime-test”

The aim of this test is to simulate a normal “phone-lifetime-test” occurring during a call when the phone is pressed against the ear.
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Force:


10 N

Number of repetitions
10000 (15/ min)

The flap is pressed towards the tip point .
Evaluation Criteria:
There shall be no mechanical defect or operating defect appear.

Check all contact areas to the flat surface for paint, texture, and surface wear.


	Optional test



	Quantity to Test
	6 units ( 3 units per test)
	
	


	Test No.
	Description
	Standard

	ME 7O
	6.4.6 Non-functional flap: Over extension test

Scope of testing:

A force of 5 N is to be applied to the non-functional flap of the phone in order to test that it is able to withstand pressure beyond the normal angle. The pressure is to be exerted by a spherical stamp with Ø 8 mm. The pressure point lies 2 mm off the flap border.

The motion speed of the stamp has to be 25 mm/min.

The flap is pressed toward the stop point without breaking and back to starting position for 500 times. Visual inspection shall be performed whenever the flap has been moved 100 times.

Evaluation Criteria:

The flap must be able to withstand 500 cycles without alterations in the force-way diagram, remaining deformations and cracks.
	Optional test



	Quantity to Test
	3 units
	
	


	Test No.
	Description
	Standard

	ME 8O
	6.4.7 Hook test (hook for necklace)

Purpose: 

A force is applied to the hook in order to test its strength and durability.

Focus:

· hook

· housing

Technical equipment requirements:

· Fixture tool for the device

· Push pull tester

Method & Conditions:

· A tear proof cord is drawn through the hook. 

· Drawing directions:
1.  parallel to the longitudinal axis 
· 2. at an angle of 90°

· One unit is used for the two drawing directions

· Motion speed: 800 mm/min.


Requirements:

· On one hand the hook must withstand a force of at least 60 N but on the other hand it must break at a force of 150 N.

	Optional test



	Quantity to Test
	3 units
	
	


	Test No.
	Description
	Standard
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ME 9B

	6.4.8  Drop test: free fall (30 cm)
Purpose:

This test is suitable to determine any contact interrupts, especially SIM - contacts during a rough handling in the field. 

Focus:

· SIM contacts

· Battery contacts Antenna with RF

Exception / special feature:

· No

Technical equipment requirements:

· Drop tester which is suitable to change the height of drop

· and to position the DUT according to the required drop position. 

· Concrete floor plate based on an underground which is not springy.

Method & Conditions:

Surface (floor) :             concrete or steel

Positions :                     drop onto all of the surfaces, edges and corners

Height :                         30 cm

Number of drops :         26 

Drop sequence :           random

(Variations of the SIM cards have to be considered.)

Evaluation Criteria:

· The phone must not turn off after drop.

· The SIM card may not be released.

· There may be no SIM errors (use testing software) after a waiting time less than 30 seconds.

· The DUT may not show any signs of damages (e.g. cracks, pieces broken off)

· There may be no loose parts inside or on the DUT.

· The battery must not come loose.

· Memory card shall not lose contact.


	Basic test
[image: image26.emf] 

Speed 60 cycles/minute  

Handset with touch  panel fixed on the seat  




	Quantity to Test
	6 units units 
	
	
	


	Test No.
	Description
	Standard

	ME 10O
[image: image27.wmf]

	6.4.9 Drop test: free fall (100 cm; IO-plug )

Purpose:

The purpose of this test is to assess the effects of a rough handling or to demonstrate a minimum degree of robustness with connected accessories for the purpose of assessing safety requirements.

This test has to be done in case of a new connector.

Focus:

· Electro mechanical parts (e. g. I/O connector)

· soldering of the connector (e.g. I/O; headset)

· connected accessories e.g. headset, camera

Exception / special feature:

· No

Technical equipment requirements:
· Drop tester which is suitable to change the height of drop

· and to position the DUT according to the required drop position. 

· Concrete floor plate based on an underground which is not springy.

· The DUT may not jump out of the test area after the first shock impulse.

Method & Conditions:

The test is performed with each standard accessory which is required for the device. The plug must be replaced by a new one after each drop.

Surface (floor) :           
concrete or steel

Positions :                   
surface S5 acc. Overview of drop positions and 

                                     2 random drops on the I/O connector (edges, 
corners)

Height :                      
100 cm

The selection of the drop position is random. 

After each drop carry out all functional checks as described in 

The “functional and visual check list” (see Appendix).

The DUT is to be tested without packing.

Evaluation Criteria:

· Neither the mechanical nor the electrical functions of the DUT and the connected accessories may be affected in any way.


	Optional test
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	Quantity to Test
	6 units
	
	
	


	Test No.
	Description
	Standard

	ME 11O
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	6.4.10 Drop test: free fall (180 cm)

Purpose:

This test is designed to demonstrate the product safety acc. EN 60950 for each situation in the field. The drop height of 180 cm is suitable to guarantee that the normal drop height acc. SLT is no risk in view of product safety. 

Focus:

· New material of housing / touchable surfaces and LCD / window (e. g. glass, metal)

Exception / special feature:

· No

Technical equipment requirements:
· Drop tester which is suitable to change the height of drop
and to position the DUT according to the required drop position. 

· Steel or concrete plate based on an underground which is not springy.

· The DUT may not jump out of the test area after the first shock impulse.

Method & Conditions:

3 units are to be tested without packing on
 Surface (floor):
concrete or steel

 Height :
180 cm

Number of drops:

Unit 1:
12 drops (2x each face) 

Unit 2:
12 drops (1x each edge)

Unit 3: 
16 drops (2x each corner)

Evaluation Criteria:

· There may be no faults or defects with respect to product safety as per EN 60950.

· Edges and corners must be rounded and smoothed, if they can
be dangerous for the user due to their position and use of the phone.


	Optional test
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	Quantity to Test
	 3 units
	
	
	


	Test No.
	Description
	Standard

	ME 12O
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	6.4.11 Special drop test on edges and corners: free fall (150 for bar phone / 120 cm for clam shell and slider phone)

Purpose:

This test is designed to assess the behavior of new materials and the consequences of new technical solutions regarding the movement of parts inside the DUT especially near corners and edges during shock impulse.
Focus:

· Metal housing, other conductive and new materials  which may have an impact on
components near edges and corners

Exception / special feature:

· No

Technical equipment requirements:
· Drop tester which is suitable to change the height of drop
and to position the DUT according to the required drop position. 

· Steel or concrete plate based on an underground which is not springy.

· The DUT may not jump out of the test area after the first shock impulse.

Method & Conditions:

 6 units are to be tested without packing on
 Height :
150 cm for bar phone

120 cm for clam shell and slider phone
 Surface (floor):                 concrete or steel


	Optional test
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	Quantity to Test
	 6 units
	
	
	


	Test No.
	Description
	Standard

	ME 12O

	Drop position

DUT 1

DUT 2

DUT 3

DUT 4

DUT 5

DUT 6

Corner:

Front: upper left

X

X

X

X

X

X

Front: lower left

X

X

X

X

X

X

Front: upper right

X

X

X

X

X

X

Front: lower right

X

X

X

X

X

X

Back: upper left

X

X

X

X

X

X

Back: lower left

X

X

X

X

X

X

Back: upper right

X

X

X

X

X

X

Back: lower right

X

X

X

X

X

X

Edges:

Front: upper short

X

X

Front: lower short

X

X

Front: left long 

X

X
Front: right long

X

X

Back: upper short

X

X

Back: lower short

X

X

Back: right long

X

X
Back: left long

X

X

Left: upper short

X

X

Left: lower short

X

X

Right: upper short

X

X

Right: lower short

X

X

Evaluation Criteria:

· There may be no faults or defects with respect to product safety as per EN 60950.

· The function of the DUT shall not be affected or impaired in any way.

· There shall be no loose parts inside / on DUT.

· There shall be no twisted parts (e. g. springs).


	Optional test



	Quantity to Test
	 6 units
	
	
	


	Test No.
	Description
	Standard

	ME 13B
1 of 2
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	6.4.12  Static load
Purpose:

The purpose of the test is to determine any mechanical weakness of the DUT and  to assess the effects of a rough  handling. This test is based on the experience obtained with return units from the field. 

Focus:

· Housing

· LCD

· Internal block

· Keypad

Exception / special feature:

· metal applications (e. g. metal housing; compare to Evaluation criteria)
Technical equipment requirements:
· Fixture tool for the DUT
· Push-Pull tester

Method & Conditions:

The housing must withstand a partial pressure exerted by a spherical stamp with Ǿ 8mm and r = 10 mm without evidencing permanent damage. 

The motion speed of the stamp has to be 10 N / sec. The force is enhanced as long as the required value is reached.
Concerning the housing the pressure point are to be determined before the test and evaluated after testing.
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The load for an external antenna is specified individually.


	Basic test

BenQ QM
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	Quantity to Test
	6 units
	
	
	


	Test No.
	Description
	Standard

	 ME 13B
2 of 2


	Pressure / force :  
Bar phone: complete housing      180 N

                                                          including camera area

                             
Clam shell:   internal display   
120 N

                                     Keypad: 

180 N



           Test area: top of each key


                       Duration: short-time


Side key:      

50 N1)



180 N2)

Joystick

50 N1)  



180N2)
Evaluation Criteria:

· There may be no remaining deformation of the material. This requirement is also to be applied to the design battery pack or other design surfaces of the device.
· However, dents of metal housing due to static load are allowed if there is no impact on the function.

· 1)After a force of 50 N has been applied to the side key / joystick no change of its tactility is allowed, respectively.  
· 2)After a force of 180 N has been applied a damage of  the side key / joystick is allowed but no damage of its soldering and pcb is accepted.
6.4.12.1 Lens impact test as temporary alternative test solely for the display window
Method & Conditions:

Hammer:  0.2J 

Quantity to test: 2 units

Evaluation Criteria:

· No damage is allowed.

6.4.12.2  Joy stick
Method & Conditions:

 A static load of (A) shall be applied at the tip of the lever for a period of (B); one time per sample:

The four directions: 
A: 30 N B: 5 sec.

Push direction:
A: 50 N B: 5 sec

Pull out direction:
A: 30 N B: 5 sec.

Rotational direction:
A: 0.1 N B: 5 sec.

Evaluation Criteria:

· There may be no defects at the parts.


	Basic test

IEC60068-2-75

	Quantity to Test
	6 units 
	
	
	


	Test No.
	Description
	Standard

	ME 14A

	6.4.13 Display / IrDA window: Adhesion between window and housing

Scope of testing 1 (storage time 7 days before testing):

At first a fast torsion test has to be performed. One end of the device is secured and the other one is twisted using a torque bar with a torque of 100 Ncm.

Afterwards the display window is to be pushed out of the upper casing of the housing by means of a stamp. It must be formed in a way that the window will be pushed out equally loaded. 

Speed: V = 1.2 mm/min.

Alternatively, the display window can be pulled out of the specimen: 

A separate hook is fastened through the drilled hole (Ø 6,5 mm) in the display window.

The front part is fastened by the hooks. 

The front part is now fixed in order to perform a perpendicular pull to the display cover. 

Evaluation Criteria:

The window must be able to withstand a force of no less than 50 N.

The force exerted to push (alternatively pull) the window out of the housing must be measured and the test results documented (characteristic curve: stroke-force diagram).

Scope of testing 2 including the whole unit:

As set out in 1, after climatic stress each of the following tests is performed using different parts:

a) Solar radiation TC 1003

b) drop test acc. SLT
c) Temp. Humidity acc. SLT 
d) Temp. Cycling acc. SLT
Evaluation Criteria:

After each testing (1, 2 or 3) the window must be able to withstand a force of no less than 50 N without being liberated.

The force exerted to push (or pull) the window out of the housing must be measured and the test results documented (characteristic curve).


	Auxiliary Test

	Quantity to Test
	
	
	


	Test No.
	Description
	Standard

	ME 14A
	6.4.14 Operating elements: Pull-off force

Scope of testing:

A force of 20 N is applied to pull off the operating elements e. g. sliding button.

The documentation has to include e.g. pull out force at the failure point; pictures etc.

The keypad (keys) has to be designed in a way that it is impossible to pull out keys by finger nails.

Pictures: Check of the pull-off force of keys
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Evaluation Criteria:

Operating elements must resist being pulled off.


	Auxiliary Test

	Quantity to Test
	3 units
	
	


	Test No.
	Description
	Standard

	SLT 
	
[image: image6]
6.5 SLT                         SLT flow chart
	Basic test



	Quantity to Test
	24 units
	
	Quantity to Test


	Test No.
	Description
	Standard

	SLT-1
	6.5.1 Functional and visual Check after each SLT-step

Method & Conditions:

Temperature: RT

Voltage: normal1)
1) Note: This is a minimum requirement, for a more detailed analysis a measurement over three temperatures for the parametric tests one and two can be helpful for a fast failure analysis.
Test items:
MMI Function (Keypad, Display, Speaker, Backlight, MIC, Speaker, Buzzer…)

1. Contacts (battery, SIM, RF )

2. Decorative/customer writings on front (or rear cabinet)

3. Appearance of the plastic parts

4. Clearance between parts

5. Clipping of covers, battery latches…

6. Moving parts inside the phone

7. Keypad (and if so flips) actuation (electrical function)

8. Antenna actuation (for retractable ones)

9. Antenna base look

10. SIM card detection

11. Charging ability, behavior

12. Incoming/Outgoing call ability, behavior

13. Camera

Evaluation criteria:
· Normal functional test and RF/Base band must pass design 
     specification.

· No material deformation or crack is allowed.
	Basic test



	Quantity to Test
	24 units acc. SLT test flow
	
	


	Test No.
	Description
	Standard

	SLT-2


	6.5.2 Parametric Test I (Operating)

Method & Conditions:

Temperature: RT (compensation time of at least 1 hour before testing)
Voltage: high and low
Test items:

1. RF parametric test acc. Chapter 

2. Ring Tone Pressure Level (6 phones (1 phone per group))
3. Power Consumption

4. Acoustic Test (optional check) Quantity to be tested: 4 (1 from ESD-branch, 3 from temp. humidity-branch)

5. Make a call by wireless test 

Evaluation criteria:

· Normal functional test and RF/Base band must pass design 
     specification.


	Basic test



	Quantity to Test
	24 units acc. SLT test flow
	
	


	Test No.
	Description
	Standard

	SLT-3

	6.5.3 Thermal shock

 Method & Conditions:

Step 1: 45min1) at 85ºC, including an initial time for temperature stabilization
Step 2: temperature change to -40ºC (temperature stabilization is to be reached within 5 min.

Step 3: 45 min1)  at -40ºC including an initial time for temperature stabilization
Step 4: temperature change to 85ºC (temperature stabilization is to be reached within 5 min).

Number of repetitions (from step 1 to step 4): 27 cycles
1) The exposure time is measured from the moment of insertion of the specimen into the test chamber.

The handsets are to be tested with battery in “power off” mode.
Evaluation criteria:

· normal functional test and RF/Base band must pass design 


specification after the test

· No material deformation or crack is allowed 
· Regarding battery
· Safety requirements must be met during/after  testing at 85 °C
· Functional loss resulting from fuse damage is accepted.
· Poor fitting of battery and battery cover/housing due to battery swelling is not allowed.


	Basic test

EN 60068-2-14

MIL-STD883C, D

	Quantity to Test
	24 units acc. SLT test flow
	
	


	Test No.
	Description
	Standard

	SLT-4
SLT-5

	6.5.4 Drop Test (Non-Operating mode)

Method & Conditions:

Surface (floor): concrete or steel

Height:150 cm for bar phone


120 cm for clam shell and slider phone (open / closed unit)
Number of drops: in total 12 (2 cycles) per each handset
1 cycle includes all 6 faces (drop sequence: front; back; top; bottom ; right)

temperature: RT

-10 °C

60 °C
at least 1 hour for temperature compensation before drop test
Evaluation criteria:

· The functions acc. SLT-1 may not be affected or impaired in any way.
· Battery / battery cover is allowed to be released.
· Neither material deformation nor a crack is allowed.
· There shall be no mechanical damage to the test device (no
loose parts).

6.5.5 Vibration random
Method & Conditions:

Frequency range: from 5Hz to maximum 500Hz; Grms=3g
Frequency (Hz)

Acceleration (m/s2)

Velocity

Way

5

0,296

0,009

0,300

50

30,000

0,095

0,304

500

30,000

0,010

0,003

Vibration:
all 3 axes (X, Y and Z) 
Test duration:
1 h per axis (= 3 hrs)
All handsets are to be tested in “power on” mode; 2 units with test SIM inserted.

Evaluation criteria:

· The functions acc. SLT-1 may not be affected or impaired in any way.

· Neither material deformation nor a crack is allowed.

· There shall be no mechanical damage to the test device (no loose parts).
	Basic test

On the same lines as EN 60068-2-32
IEC-68-2-36


	Quantity to Test
	24 units acc. SLT test flow
	
	


	Test No.
	Description
	Standard

	SLT-6

	6.5.6 ESD test (Operating mode)
Method & Conditions:

The test points include all openings as each combination gap, external connector, voice/sound outlet, keypad surface… etc. (usually more than 20 points)

Hand set is to be tested in operating mode at 25°C and 30% ~ 60% rel. humidity.
Contact discharge: ±6 kV

in talking mode

1 discharge / sec.

10 times per point





Air discharge:
±10 kV

in talking mode

1 discharge / sec.

10 times per point


Evaluation criteria:

· No drop of call is allowed. 

· No SW/HW failure is allowed. 

· No loss of SIM card data is allowed.


	Basic test



	Quantity to Test
	6 units acc. SLT test flow
	
	


	Test No.
	Description
	Standard

	SLT-7
SLT-8


	6.5.7 Temperature cycling test

Method & Conditions:

Step 1: 60 min1) at -30 ºC, including an initial time for temperature stabilization

Step 2: temperature change to 75 °C within 60 min 

Step 3: 60 min1)  at 75 ºC including an initial time for temperature stabilization

Step 4: temperature change to at -30 ºC within 60 min

Test duration: 48 h (repetitions from step 1 to step 4 for 48 h)
1) The exposure time is measured from the moment of insertion of the specimen into the test chamber.

3 out of 6 phones are to be tested in the operating mode (auto-cycling mode), the other 3 ones in “power off” mode.

Evaluation criteria:

· The functions acc. SLT-1 may not be affected or impaired in any way.

· Neither material deformation nor a crack is allowed.

· No switch-off is allowed during testing.

6.5.8 Temperature / humidity test

Method & Conditions:

 Temperature:
65 °C


Relative Humidity:
90 ±3 %
Test duration:
48 h

3 out of 6 phones are to be tested in the operating mode (auto-cycling mode), the other 3 ones in “switched on” mode.

Evaluation criteria:

· The functions acc. SLT-1 may not be affected or impaired in any way.

· Neither material deformation nor a crack is allowed.

· No switch-off is allowed during testing.
	Basic test

 EN 60068-2-14

	Quantity to Test
	6 units acc. SLT test flow
	
	


	Test No.
	Description
	Standard

	SLT-9
SLT-10


	6.5.9 Parametric Test II (Operating)

Method & Conditions:

Temperature: -10 °C and 60 °C1) (compensation time of at least 1 hour
 
before testing)
Voltage: 
high and low
1) Note: This is a minimum requirement, for a more detailed analysis a measurement over three temperatures for the parametric tests one and two can be helpful for a fast failure analysis.
Test items:

1. 
RF performance test (High/Low temperature & High/Low voltage acc. Chapter)

2. Ring Tone Pressure Level (6 phones (1 phone per group))
3. Power Consumption (Normal voltage, High/Low temperature)
4. Acoustic Test (optional check; normal temperature, normal voltage)
5. Camera
Evaluation criteria:

· Normal functional test and RF/Base band must pass design 
     specification.

6.5.10 Tear-down inspection

Method & Conditions:

Disassembling of the handsets

Evaluation criteria:

Risk analysis has to be performed for failures such as e. g. cracks, pieces broken off, loose parts inside / on the hand set, twisted parts between QM, mechanic and project lead (customer relevant failures are not allowed).

 


	Optional test

 EN 60068-2-14

	Quantity to Test
	24 units acc. SLT test flow
	
	


6.6 Decorated surface endurance test
SE
Decorated surface endurance test                                    Page

SE 1O
Cross cut / adhesive test
44
SE 2O
Abrasion test
45
SE 3O
Scratch resistance test
47
SE 4O
Cleaning resistance test
48
SE 5O
Cosmetic test
49
SE 6 (tbd)
Sweat resistance + Nickel test
50

	
	Description
	Standard

	SE 1O

	6.6.1 Surfaces: Crosscut/ adhesive test

Scope of testing 1:

The adhesive force of the varnish on surfaces and key sets are evaluated by the crosscut test which is to be carried out for each layer of colour/ paint. Three cuts at intervals of approximately 1-2 mm are made horizontally and vertically, so that grid cuts appear. The crosscut tape (tape no.: 4287; width 25 mm; purchased from Fa. Baiersdorf or tape 3M-600) is applied to the key and pressed hard with the thumb. The tape is pulled slowly and with an angle of 60º in relation to horizontal plain.

Scope of testing 2:
The adhesive force of the scratch protection foil on the display window is to be tested after SE 6 (tbd) “sweat resistance test” according to the same method as described in the scope of testing 1.
Evaluation Criteria:

Visible peelings in the varnish are not allowed. A detachment of small flakes of the surface coating at the intersections of the cuts is only allowed to a small degree: the cross-cut area affected may not exceed 5 % [1 (4B)] in case of display window. For all other parts / external surfaces the cross cut area affected may not exceed 15% [2 (3B)].
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	Optional test

DS EN ISO 2409

ASTM D3359-93

	Quantity to Test
	3 samples
	


	Test No.
	Description
	Standard

	SE 2O


	6.6.2 Abrasion test: Surfaces / imprint / logos / keypad

Purpose:

The purpose of the test is to determine the abrasion resistance of surface coatings, logos and general printing on DUT.

Focus:

· surfaces

· markings and letterings

Exception / special feature:

· An appropriate curing time concerning varnish and print is to be considered (if possible parts of SLT).

Technical equipment requirements:

· Paper strip tester type “Warzau” or 
Norman Abrasion Wear Tester, Model number 7-IBB-647
· Paper qualified for the “Warzau”-tester:
paper tape, roll 602 EH  10 mm / 50 m, is to be purchased from Schleicher & Schüll. 
Paper qualified for the “Norman”-tester:
paper wide 11/16 inch (=1.75 cm)
Fixing tools

· Without air conditioning the paper shall be stored in a cool dry atmosphere and maintained in the inner plastic shipment packing until needed for use. In the presence of air condition the paper has to be stored under the following conditions: at 23 ± 3 °C and at a humidity between 30 and 60 %.
Picture :  abrasion tester Warzau

Method & Conditions for the Warzau tester:

Pressure exerted:
2,5 N (burden caused by the work arm included)

Unwinding speed:
1 m / min.

Ambient temperature:
+23°C
50% humidity (rel.)

50% humidity (rel)










	Optional test

SN 27650

DIN EN 605


	Quantity to Test
	3 samples
	


	Test No.
	Description
	Standard

	SE 2O

	Pull-through lengths for the Warzau tester:

Surfaces painted:
(   700 cm

Surfaces plated:
( 1000 cm

Surfaces metal:
( 1000 cm

Imprints / functional elements:
(   700 cm

Imprints / passive:
(     20 cm

Each area must contain several test points, min. 3 max. 5 if possible. The mean value as well as the individual values are to be documented.

Method & Conditions for the Norman tester:

Load exerted:
175 grams 

Speed:
17 cycles /min.

Ambient temperature:
+23°C
Relative humidity:
 between 30 and 60 %
50% humidity (rel)

50% humidity (rel)









Cycle length / number for the Norman tester:
Keypad:
16 cm / 60 cycles in continuous mode

Surface:
16 cm / 60 cycles in continuous mode
Evaluation:
Inspection at 60x magnification
Evaluation Criteria:

· The print must be clearly legible.

· The imprint / coated surface must not be rubbed through at any point  (for Warzau tester: surface about 0.25 mm²)): Wear through of the decorative layer of coating/paint to either 
a) the substrate or
b) a different colored coating layer beneath the decorative layer 
    (e. g. a primer layer). 

· No change of the original color is accepted; however, a change of the gloss level is allowed.

· The original pattern must not disappear.


	Basic test



	Quantity to Test
	3 samples   
	


	Test No.
	Description
	Standard

	SE 3O
	6.6.3 Surfaces: Scratch resistance

Purpose:
The purpose of this test is to check the scratch sensitivity of display windows with and without scratch resistance.
Method & Conditions:

A hardness tester - Erichsen, model 318 - is to be used to perform this test.
Engraving stylus: 
Type Bosch Ø 0.75 mm

Speed:
approximately 10 mm / sec.

Length: 
approximately 10 mm

Movement of the stylus:
 vertical and horizontal
Prior to testing the surface has to be wiped off using a soft cloth.

Evaluation Criteria:

· The hardness of the surface to be tested is defined through the force (in N) which may be exerted by the hard metal stylus without leaving scratches that are visible for the normal human eye.

· Very faint traces that only change the surface shine are not to be considered as scratches.
· Traces which disappear within 1 hour are not considered as failure.

· Display window with scratch protection must withstand10 N (determined acc. visual guide line).


	Optional test

SN 27655

	Quantity to Test
	3 samples
	
	


	Test No.
	Description
	Standard

	SE 4O
	6.6.4 Surfaces: Cleaning resistance test
Purpose:

This test permits to check the resistance of material surfaces to agents commonly used for cleaning. The test has to be done in case of the application of new materials.

Focus:

· External surfaces of the hand-set:

· Varnish

· Glue

· Plastic parts

· Foils
Method & Conditions:

The following cleaning agents are to be applied:

A: 
Ethanol 93%

B: 
AJAX expert cleanser

C: 
White spirit

A soft cloth is wetted using one of the cleansers. 10 back and forth movements are to be made on the test device like normal cleaning (no hard rubbing). After drying the test device is subject to visual inspection.

Evaluation Criteria:

· No damage of the surface is allowed.

· The color of the material must not have changed compared to reference specimen.


	Optional test

SN 27655

	Quantity to Test
	3 samples
	
	


	Test No.
	Description
	Standard

	SE 5O
	6.6.5 Surfaces: Cosmetic test

Purpose:

This test permits to check the resistance of material surfaces to basic cosmetic agents. The test has to be done in case of the application of new materials.

Focus:

· New material regarding phone surfaces (e. g. keypad, display window) 

Method & Conditions:

Vaseline Intensive Care Elida and a hand cream are to be applied as representatives for the cosmetic agents.
Temperature:
45 °C

Test duration:
8 h 
A glove is greased with the cream. Half of the test device is to be smeared using the greased glove. The test device is exposed to an oven temperature of 45 °C for 8 h. The exposed and unexposed surfaces of the product are inspected and compared.
Evaluation Criteria:

Product surface

Test result

Accepted/ not accepted

Raw plastic/ painted

blotch/ stain

not accepted

Raw plastic/ painted

discoloration

not accepted

Raw plastic/ painted

Matt turns bright

accepted

Raw plastic/ painted

Bright turns matt

accepted

Raw plastic/ painted

cracks

not accepted

Painted

penetrated paint

not accepted


	Optional test

SN 27655

	Quantity to Test
	3 samples
	
	


	Test No.
	Description
	Standard

	SE 6 (tbd)
	6.6.6 Sweat resistance + nickel test

Purpose:

The test is intended to check, if painted surfaces, plated surfaces and metal surfaces can withstand sweat.

Preferentially, parts in delivery quality have to be provided directly by the supplier. In addition to that it is necessary to avoid surfaces with scratches or cutting edges which are especially vulnerable to corrosion.

Method & Conditions:

Liquids needed for the test:

a)
Alkaline sweat:


100 ml demineralised water


5 g NaCl


5 g di sodium hydrogen phosphate (Na2HPO4 x 12 H2O (pH 9.5 is to be checked by pH-meter and has to be adjusted).

b) 
Acid sweat:


Same as above added 2 ml of 99% acetic acid (pH  4.7 is to be checked by pH-meter and has to be  adjusted)
The volume ratio of sweat solution in the test box: 0.3 l : 4.5 l
Temperature:
45 °C

Test duration:
3 days

The surface, which is to be tested, has to be exposed to each of the sweat-like liquids, separately.

The test boxes are stored in the temperature chamber for 3 days at 45°C.
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Evaluation Criteria:
	Tbd



	
	Product surface
	test results
	accepted/ not accepted
	

	
	Raw plastic/ painted
	blotch/spot
	not accepted
	

	
	Raw plastic/ painted
	discoloration
	not accepted
	

	
	Raw plastic/ painted
	Matt turns bright
	accepted
	

	
	Raw plastic/ painted
	Bright turns matt
	accepted
	

	
	Raw plastic/ painted
	Cracks
	not accepted
	

	
	Raw plastic/ painted
	penetrated paint
	not accepted
	

	
	          Plated/metal
	metal liberation
	not accepted
	

	
	Plated/metal
	Corrosion
	not accepted
	

	
	Plated/metal
	nickel liberation
	not accepted
	

	
	10 parts
	
	
	


	Test No.
	Description
	Standard

	
	Nickel test

Purpose: 

According to EN 60950 and UL 1950 the vendor has to minimize the risk for nickel allergy.  Therefore the nickel test is to be done in case of plated surfaces/galvanization.  Preferentially, parts in delivery quality have to be provided directly by the supplier.

The oxidation of nickel is achieved by performing the sweat test before the nickel test. (The nickel test is based on the formation of a red complex in the presence of Ni2+ ions and dimethylglyoxim. Therefore the Ni metal has to be oxidized at first to Ni2+ ions so that the evidence of Ni can be provided.).  In addition to that it is necessary to avoid surfaces with scratches or cutting edges which are especially vulnerable to corrosion.

Focus:

· Plated surfaces
Method & Conditions:

· Two solutions are used:
5 mol/l ammoniac in water




1 % dimethylglyoxim in ethanol

Two drops of each solution are put on a swab. The swab is rubbed against the item with a smooth movement for 30 seconds. In the presence of Ni2+ ions the color is red (from rose pink to heavy cherry). 

Evaluation Criteria:

· The nickel liberation must not occur throughout the whole surface tested; no red color throughout the whole surface tested is accepted.

· The release of Ni2+ ions should be in the commonly observed range.

· The part yielding the best nickel test result is to be selected if comparable parts of several suppliers are available.
	Tbd
A06-222

PR NF EN 12471

	
	6 parts (3 from acidic+3 from alkaline sweat solution)
	
	
	


6.7 General Endurance tests                                                     
GE
General Endurance tests                                                     Page 

GE 1B
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53
GE 2B
Corrosion: gas mixture or salt fog
55

a) Vibration, gas mixture and damp heat (periodic exposure)
56

b) Salt fog test
59
GE 3B
High temperature / damp heat
61
GE 4B
High temperature / dry heat
62
GE 5O
Heat with solar radiation 
63
GE 6O
Resistance to metal particles
64
GE 7A
Butter test
65
	Test No.
	Description
	Standard

	GE 1B

	6.7.1 Dust resistance 

Purpose: 

This dust test determines the effects observed after exposure of mobile phones to dust / foreign particles filled in a jeans pocket. This dust contains ingredients typically found in phones returned from the field as sand, paper, tobacco, metal particles. This test is suitable to simulate the behavior of customers who are used to carry mobile phones in pockets of clothes where dust is generally accumulated.  

Focus:

· Ear piece

· display window

· smoothness of pressing single keys

· RF coax

Exception / special feature:

· The tendency of any moving mechanical parts to stick must be checked between the cycles. The acoustic properties of the microphone and the receiver capsule are to be tested. For critical areas, the dust has to be moved in such a way that it may penetrate the housing.

· The test device must be switched on (power on - external power supply).
Technical Requirements :

Dust composition:

sand

25 % (CEN-Normensand DIN EN 196-1)

· Arizona dust      35 %

tobacco

24 % (Fa. Samson)

paper crumbs
15 % (created by grinding of paper (type 80254 Racon easy 
                          160163; Fa. Igefa) in liquid nitrogen

metal particles
1% (identical to TC 1005 “resistance to metal particles”)

[image: image8.jpg]




	Basic test


	Quantity to Test
	3 units
	


	
	Description
	Standard

	

	Method & Conditions:

Application of dust: 1.2 g per unit at the beginning of each cycle

Test duration: 3 cycles

Each cycle consists of the two steps:

1. cycling in the jeans pocket for 6 h

2. 10.000 actuations per key

Evaluation criteria:

· Neither the keys nor any moving parts may stick. There may be no visible accumulation of dust behind the display window.

· The acoustic properties may not be affected or impaired in any way.

· The test device must be dust-protected i.e. there may be no penetration of dust into the housing which may impact functionality of device.

	Basic test




	Quantity to Test
	 3  units
	
	
	


	
	Description
	Standard

	GE 2B


	6.7.2 Environmental testing for corrosion

Evidence of potential corrosion is to be provided using either the following test series as vibration / gas mixture / damp heat (periodic exposure) or the salt fog test as alternative. 

One of these two tests has to be done at least once per project when no further material changes occur after testing.


	Basic test



	Quantity to Test
	 6  units
	
	
	


	Test No.
	Description
	Standard

	
	a) Vibration, gas mixture and damp heat (periodic exposure)

Purpose: 

The gas mixture test determines the corrosive influence of operating and storage indoor environments on materials, equipment and electro technical product components, particularly contacts and connections. The sinus vibration followed by the gas mixture test is suitable to determine the mechanical robustness of specimens and / or to study their dynamic behavior, because the slightest mechanical damage is unmasked by the corrosive influence of the gas mixture.  This is especially the case if protective coatings are affected by the preceded vibration. The severity of the vibration / gas mixture combination is further increased by the damp heat test (periodic exposure) because this step determines the suitability of the cellular phones, components and equipment subsequent damp heat test for use and storage under conditions of high humidity when combined with cyclic temperature changes and, in general, producing condensation on the surface of the specimen.

Thus, the combination of the three single tests is primarily intended to permit the observation of the slightest indication of corrosion or reveals corrosion resistance.

Focus:

· electromechanical parts and connections (contacts, plugs, springs)

· connectors (board to board)

· soldering (especially shielding frame)

· display connections to PCB

Exception / special feature:

· cutting edge corrosion sheet metal

Technical Requirements :

· A test chamber which can be filled with a corrosive gas mixture consisted of 4 gases at  ppb concentrations; dosing accuracy ( 1%

· The temperature and the humidity range of the test chamber 

should exceed the specified temperature and humidity. 

· Shaker with is suitable to test specimen with a weight up to 13  kg

· Head expander for fixing the fixture plate

  [image: image9.jpg]
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	Basic test 

DIN EN 60068-2-6

DIN EN 60068-2-60
DIN EN 60068-2-30 Db

Variation 1

ETS 300019-2-5

ETS 300019-2-7



	Quantity to Test
	 6  units
	
	
	


	Test No.
	Description
	Standard

	
	Method & Conditions:
Step 1: Vibration 
Frequency range :    
10 – 500 Hz

Const. amplitude:
3,1 mm from 10 to 20 Hz

Const. acceleration :
5g from 20 to 500 Hz

Duration :                  
approx. 2 h for each position

Sweep rate:
1 Okt./min  =  10 cycles

Test :                        
all 3 axes (X, Y, Z)

Step 2: Gas mixture 
Concentration of the gases:

SO2:

0.20 ppm

H2S:

0.01 ppm

NO2:

0.20 ppm

CI2:

0.01 ppm

Temperature: 

+25°C

Relative humidity:
75%

Test duration:

10 days

Step 3: damp heat 

High temperature:

+55°C

±2°C

Low temperature:

+25°C

±2°C

Humidity:


93%

±3%

Number of repetitions:
6

Test duration:


12h + 12h

Test duration in total: 17 days
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Evaluation Criteria:
· Data obtained after the test must comply with the requirements of the RF input measurement.

· The function of the test device may not be impaired or affected in any way.

· Slight corrosion is accepted acc. photo 1, 2 and 3.

· No material migration is accepted.

	

	Quantity to Test
	 6  units
	
	
	


	Test No.
	Description
	Standard
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     Photo 1: border of pcb - passed
      [image: image13.jpg]



      Photo 2: contact pad - passed
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      Photo 3: contact pad - passed


	

	Quantity to Test
	 6  units
	
	
	


	Test No.
	Description
	Standard

	
	b) Salt fog test

Purpose: 

This test is intended for application to test specimen designed to withstand a salt-laden atmosphere. The mechanism of salt corrosion in metallic materials is electrochemical. Apart from the corrosive effects, this test may be used to indicate deterioration of some non-metallic materials by assimilation of salts. The severity 2 acc. DIN EN 60068-2-52 is suitable for products which may be exposed to a marine environment from time to time but will be normally be protected by an enclosure.  

Focus:

· electromechanical parts and connections (contacts, plugs, springs)

· connectors (board to board)

· soldering (especially shielding frame)

· display connections to PCB

Exception / special feature:

· cutting edge corrosion sheet metal

Technical Requirements :

· The test chamber shall be constructed of such materials that will not influence the corrosive effects of the salt fog.

Method & Conditions:
Salt solution:
5 % NaCl (sodium chloride)

Ambient temperature:
pH value 6.5 - 7.2 (at 20°C ±2°C)
Storage temperature:
 35 °C

Duration of spraying:
 2 h

Storage time:
22 h




Number of repetitions:
1
5g from 20 to 500 Hz
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Evaluation Criteria:
· The function of the test device may not be impaired or affected in any way.

· Slight corrosion is accepted acc. photo 4, 5.

· No crack of the plastic housing is allowed.
	Basic test

Optional gas mixture test

DIN EN 60068-2-52
Strength 2



	Quantity to Test
	6 units
	
	Quantity to Test
	6 units


	Test No.
	Description
	Standard

	
	
[image: image16]
Photo 4: contact pad – passed
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Photo 5: border of connector – passed
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Photo 6: contact pad – failed


	

	Quantity to Test
	 6  units
	
	
	


	
	Description
	Standard

	   

GE 3B


	6.7.3  High temperature and damp heat: Constant exposure 

Purpose: 

This test determines the suitability of electro technical products, components or equipment for transportation, storage and use under conditions of high humidity. The test is primarily intended to permit the observation of the effects of high humidity at constant temperature without condensation on the specimen over a prescribed period. 

Focus:

· electromechanical parts and connections

· connectors (board to board)

· soldering (especially shielding frame)

· bonded components

· basic material (swelling) 

Exception / special feature:

· corrosion at the edges of the IRDA shield

· only visual function of the display (e. g. brightness uniformity and pixel fault)

Technical Requirements :

· The humidity range of the test chamber should exceed the   
      specified humidity.

· The temperature range of the test chamber should exceed the 

      specified temperature.

· Dummy batteries for external power supply

Method & Conditions:
High temperature:

+65°C ±2 °C

Relative humidity:

90% ±3%

Test duration:


500 h = ~ 21 days
Half the number of phones is switched on (no continuous on and off switch); dummy batteries are applied for external power supply.

The other 50% of phones are tested in the switched off mode; focus on assembled battery cover and battery leakage.
Evaluation Criteria:
· The function of the test device may not be impaired or affected in any way.

· The test device may not evidence any sign of corrosion.

· No material migration is accepted.

	Basic test 

Acc. DIN IEC 68-2-56

Acc. ETS 300019-2-7


	Quantity to Test
	6 units
	
	
	


	
	Description
	Standard

	   

GE 4B


	6.7.4  High temperature and dry heat: Cyclic exposure 

Purpose: 

This test applies to the storage under transportation by road on all qualities of road surface, by ship and by train where no special care has been taken with respect to temperatures and handling.

Focus:

· Housing (deformation, cracks, discoloration, yellowing)

· display window

· keypad 

· bonded components (gaskets, cushion)

· gasket (deformation)

Exception / special feature:

· battery pack

Technical Requirements :

· The temperature range of the test chamber should exceed the 

      specified temperature.

Method & Conditions:
Step 1: 16 h1) at 85 ºC, including an initial time for temperature stabilization

Step 2: temperature change to 40 °C within 15 min 

Step 3: 8 h1)  at 40 ºC including an initial time for temperature stabilization

Step 4: temperature change to 85 ºC within 15 min

Test duration: 21 days (repetitions from step 1 to 4 for 21 d)




1000 h = ~ 42 days
Evaluation Criteria:
· The function of the test device may not be impaired or affected in any way.

· The test device may not evidence any mechanical damage.
· Regarding battery
· Safety requirements must be met during/after  testing at 85 °C
· Functional loss resulting from fuse damage is accepted.
· Poor fitting of battery and battery cover/housing due to battery swelling is not allowed.


	Basic test 



	Quantity to Test
	6 units
	
	
	


	
	Description
	Standard

	   

GE 5O


	6.7.5 Heat with solar radiation 

Purpose: 

The purpose is intended to determine the effects (thermal, mechanical, electrical, etc.), produced on equipment and components as a result of exposure to solar radiation under the conditions experienced at the surface of the earth. 

This test has to be done in case of new material / decoration.
Focus:

· Housing (deformation, cracks, discoloration, yellowing)

· display window

· keypad

Exception / special feature:

· For measuring the surface temperature, temperature sensors are to be used for at least one unit.

· No forced air cooling due to airflow is to be maintained.

· The positions exposed to solar radiation are to be defined.
Technical Requirements :

· a lamp for imitating the natural sunlight (e. g. Fa. Hönle SOL 1200; power consumption 1000 W)

Method & Conditions:
Ambient temperature 1:
+55°C ± 2°C (outdoors)

Storage temperature:

+25 °C ± 3 °C

Duration of irradiation:
8h

Storage time in the dark:
16h 

Irradiation level 1:

1120 W /m² (outdoors)

Test method A:
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Evaluation Criteria:

· The function may not be affected or impaired in any way.

· There may be no changes in the test device.

· The materials used may not show any signs of ageing.


	Optional test 

DIN EN 60068-2-5


	Quantity to Test
	3 units
	
	
	


	Test No.
	Description
	Standard

	GE 6O


	6.7.6 Resistance to metal particles   

Purpose:

This test permits the evidence of a magnetic field on the basis of the attraction of ferromagnetic particles. 
This test has to be done if no mesh is included or a new technical solution is realized.

Focus:

· Ear piece

Exception / special feature:

· Definition of metal particles - iron particles: ST 37


Type of particles
 No. of particles/cm²
 Size of particle










[µm]



Long, thin, S-shaped

approx. 20

1300 x 80
Short, thin, C-shaped 

approx. 25

400 x 60


Long, thick, S-shaped 
approx. 12

1300 x 130


Short, thick, C-shaped 
approx. 10

370 x 180


Spherical 


approx. 40 
diameter 25 – 300

· A visual evaluation of the amount of metal particles accumulating both inside and outside the receiver capsule is to be made.

· The acoustic and electric parameters are to be measured.

Method & Conditions:
The test device must be switched on (power on).

a) The test device is to be turned so that the opening where sound is emitted is moved at a height of 1 cm over a surface spread with iron particles.

b) Approx. 1g of iron particles is to be poured over the opening where sound is emitted from a height of 20 cm.

Evaluation Criteria:

· It must be possible to remove any dust or particles which have adhered to the test device.

· The acoustic and electric values measured before and after the test must be in accordance with the specification.


	Optional test

Siemens QM /QE


	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	Quantity to Test
	3 units
	
	
	


	Test No.
	Description
	Standard

	GE 7A


	6.7.7 Butter test

Purpose:

This test is primarily intended to observe mechanical stresses in plastic molded parts. When  mechanical stress exceeds a specific value it can result in stress cracking or in the splitting of the molded parts. This damage can be considerably accelerated by the use of Danish butter (Kærgården butter*).  

This, however, requires that undecorated molded plastic parts are used instead of painted and plated plastic parts. Any layer e. g. from painting and plating prevents the butter from penetrating into the molded plastic material so that the test becomes useless.

Focus:

· housing (upper and lower case)

· snap hooks

· flaps

· battery cover

Exception / special feature:

· The mat surface may turn bright

· The bright surface may turn mat

Technical Requirements :

· Danish butter (Kærgården butter*)
*) The Kærgården-butter contains a higher concentration of unsaturated fatty acids than the German butter. A major difference between German and the Kærgården-butter exists in the composition of their fatty acids: The German butter contains olic acid as unsaturated fatty acid and only small amounts of multiple unsaturated fatty acid whereas in the Kærgården-butter the content of multiple unsaturated fatty acids (linolic acid, linolenic acid) is nearly 10 % of the butter fat.
Method & Conditions:
The resistance of molded plastic parts, such as front parts, rear parts, batteries and flaps to the exposure of Danish butter (Kærgården butter*) is determined.

The parts are smeared with butter by using a greased glove. 

Test duration: 6 h

Visual inspection: every hour 


After test the exposed and unexposed surfaces of the

test device are inspected under the microscope at a 

10 fold magnification.

Evaluation Criteria:

· No external cracks which are visible for the customer are allowed.

· Internal cracks which have an impact on the function are not allowed. 

	Auxiliary test

	Quantity to Test
	6 units
	


6.8 Base band Qualification: Items and requirements

	Power consumption

Charging protection

Over voltage input from DC jack

Phone off current

Return to sleep

Antenna descence 


	Checking of values is compulsorily to be done by QM.  Detailed values are specified in single projects (e. g. performance descriptions; )


6.9 Type Approval: Requirements

	Type Approval:
	Checking of values is compulsorily to be done by QM.  Detailed values are specified in QMS Process Instruction No. STO3-MP “Compliance Assessment Process” 
Path: BenQ, liveservice, Quality Management System, MD Process Instructions




6.10 Appendix

6.10.1 Handling check list

	Part/ phone
	Check requirement
	Result
 
	Remark if part failed

	Phone
	Rattling of housing parts(side keys, rear cover, battery cover,…) and battery is not allowed.
	
	 

	
	The determination of surface temperature is limited to phone surfaces which commonly contact the face during normal use. For the maximal surface temperature of the phone which is to be measured at a temperature (25+/-2 °C) is not allowed to exceed 38 +/-2°C (GSM/3G) / 43 +/-2°C (CDMA). In addition refer to EN 60950 (max. temp for metal surfaces 55°C, max. temp for plastic parts 75°C).
	
	 

	
	The heating of housing-surface of power-units in normal play mode and overload play mode is to be verified. 
	
	 

	
	High-value acoustic must be secured (no distortion, no backround noise…)
	
	 

	
	Manual pressure on the casings may not lead to physical damage or impact the function of the test device.
	
	 

	Housing
	The front and back casings must fit tight. (No noticeable play between the casings is allowed. No creaking and grating is accepted.)
	
	 

	
	There may be no noticeable  protrusions (burr / ridge). 
	
	 

	
	The join must be uniform.
	
	 

	
	The surface must have a good feel. 
	
	 

	
	The surface must be dirt resistant (Oil and sweat marks from fingerprints must not be easily visible on the housing.
	
	 

	
	The housing may not have a noticeable (unpleasant) smell.
	
	 

	
	It is to verify that the color of all related parts must be uniform to ensure a suitable match.
	
	 

	Removable casing
	The front and/ or back removable shells must be easy to replace without excessive force.
	
	 

	
	It is to verify that the removable casing  cannot be damaged if incorrectly attached.
	
	 

	
	The change principle should be self-explaining.
	
	 

	
	Attaching of the removable casing must not lead to any jamming and tilting of the keys including the side keys. 
	
	 

	
	It is to verify that  normal operation does not lead to any creaking and/ or twisting of the casing due to static load.
	
	 

	
	The effect of the vibrator must be sufficient if removable casing is inserted
	
	 

	
	No functional parts (e.g. antenna) may be left in the removable casing.
	
	 

	LCD
	It is to verify that the contrast and read-out angle is so optimized that the display is as free from distortion and reflection as possible. 
	
	 

	
	It is to verify that the user cannot see the insides of the unit.
	
	 

	
	The lighting must be uniform.
	
	 

	
	Display-contrast has to be adjustable by customers for getting contrast suitable to their individual needs.
	
	 

	
	It is to verify that in each position of the display illumination/contrast-controller the display content is visible.
	
	 

	
	The visibility of the LCD must be correct when using polarization glasses.
	
	 

	LCD input
	Every digit has to be entered as often as possible (fill up display). No digit should be swallowed. (e.g. 10 times entered => 10 times indicated.) 
	
	 

	LCD
	Discoloration of display-surface (e.g. Newton circles or by tension of display-lens) is not allowed. Evaluation under artificial light and daylight is necessary. (By using polarized sunglasses).
	
	 

	Keypad
	If intended by part design, keys must have a noticeable mechanical pressure point supported by a mechanical resistance or acoustic "click".
	
	 

	
	The number "5" key must have a nub or other tangible means of orientation.
	
	 

	
	To prevent a jamming of the keys in pressed position the top of the keys are not supposed to slip under the surface of the housing.
	
	 

	
	Incorrect pressing of keys (off-center, forceful pressing) may not lead to a mechanical sticking of the keys.
	
	 

	
	The printing and/or key markings must be clearly legible.
	
	 

	
	The power ON / OFF key must be secured against inadvertent switching on.
	
	 

	
	The individual operating elements (e. g. joystick) must be laid out / designed in such a way that they are easy to operate (applies, in particular, to the keypad).
	
	 

	
	The keys may not be easy to remove by finger nail.
	
	 

	
	The keys must be laid out in such a way that an incorrect operation is avoided in normal handling of the unit.
	
	 

	Battery
	The battery pack must allow smooth movement, with only marginal play. The pack may not tilt or jam when inserted or removed.
	
	 

	
	The lock may not jam and must be easy to operate.
	
	 

	
	It is to verify that the battery cannot be inserted incorrectly.
	
	 

	
	While misapplying the battery the battery contacts must not touch the contacts of the device:
- Voltage connected the wrong way round must not get into the device.
- Contacts of the device must not be bent or broken.
	
	 

	Card reader
	Insertion and removal of the card must be easy to handle.
	
	 

	
	The reader/ card must allow smooth movement, with only marginal play. 
	
	 

	
	The reader may not tilt or jam. 
	
	 

	
	The system must tolerate a possible incorrect operation. The card (holder and reader) may not be damaged if incorrectly inserted.
	
	 

	
	If incorrectly inserted, the card must be easy to remove.
	
	 

	
	Removal during operation of the phone may not lead to a damage of the card.
	
	 

	
	Contact pressure and contact design must be in acc. with GSM 11.11 § 6.1.2.2 / 3: Sufficient pressing-force of each single contact of SIM-Card-Reader-Springs to SIM-Card has to be guaranteed for all agreed operating-conditions of the phone.
	
	 

	
	Push / Push card reader: The  card must be protected to shock and vibration in the inward and outward direction.
	
	 

	
	The SIM card-reader has to be earthed.
	
	 

	
	It is to verify if components are placed in the card reader area in such a way that the customer will  rip off or  destroy the components during card insertion or removal.
	
	 


6.10.2 Functional and visual check list

	Part/ phone
	Check requirement
	Result
 
	Remark if part failed

	Phone
	Loose components are not allowed.
	 
	 

	
	No deformations are allowed.
	 
	 

	
	No misalignment of parts excluding tolerances ( e. g. camera) is allowed)
	 
	 

	
	Visual gaps must be uniform.
	 
	 

	
	Burr in the visible area are not allowed.
	 
	 
	 

	
	Moving parts must work normally (e. g. knob, battery latch….) 
	 
	 

	Surfaces
	Cracks are not allowed.
	 
	 

	
	Scratches are not allowed if they are easily visible (at a distance of 0.5 m within 5-7 sec (acc. To IEC 410 for stock receipt)
	 
	 

	
	No peelings of foils / varnish / coating are allowed.
	 
	 

	
	Corrosion is not allowed.
	 
	 

	
	No color changes are allowed.
	 
	 

	Call set-up
	A call set-up must work correctly.
	 
	 

	Net work set-up
	A net work set-up must work correctly.
	 
	 

	Connection set-up
	A  connection must work correctly  without interfering noise.
	 
	 

	Keypad/ side keys/ navigation key/
	If intended by part design, keys must have a noticeable mechanical pressure point supported by a mechanical resistance or acoustic "click".
	 
	 

	
	The electrical function may not be affected.
	 
	 

	
	The electric function has to be triggered by key pressing instantaneously (mechanic and electric function have to be realized nearly simultaneously).
	 
	 

	
	The illumination of the keys / LED must not be affected.
	 
	 

	
	The keypad excluding tolerances  must not be displaced.
	 
	 

	
	Hardcaps/ Joy stick cap  (e. g. glued) may not become loose.
	 
	 

	
	The printing and/or key markings must be clearly legible.
	 
	 

	Display 
	The electrical function may not be affected.
	 
	 

	
	Errors in the index are not allowed.
	 
	 

	
	Errors in lines and columns  are not allowed.
	 
	 

	
	Any formation of permanent shades are not allowed.
	 
	 

	
	The illumination must not be affected.
	 
	 

	
	Adjustment of the contrast must work correctly in case of bad alignment.
	 
	 

	Buzzer
	Even the loudest ringing must be heard without noise interference.
	 
	 

	Vibra
	It must work correctly.
	 
	 

	Microphone
	It must work correctly.
	 
	 

	Flash card
	The electrical function may not be affected (focus on static load; drop test).
	 
	 

	Ear piece
	The ringing must be heard if realized via ear piece.
	 
	 

	battery
 charging
	The loading symbol must be visible in the display.
	 
	 

	IRDA
	Data transfer from one test device to another one must work correctly.
	 
	 

	IO-connector 
	Data transfer must work correctly.
	 
	 

	Blue tooth
	The electrical function may not be affected.
	 
	 

	Camera
	The electrical function may not be affected.
	 
	 

	
	The quality of photo taking may not be affected.
	 
	 

	Slider
	The slider must work properly.
	 
	 

	Clam shell 
	The hinge must work properly.
	 
	 








General Quality 





Requirements





(for Cellular Phones, Pocket PC´s and Accessories)





GSM / PCS / PCN / UMTS / CDMA
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The handsets are to be tested with battery.
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The display is pressed five times in total due to the following pressure points:  middle, top, bottom, left, right








Thermal shock


-40/85 °C; 27 cycles


 (non operating mode)


24 units: 1 - 24











Tear down inspection


24 units: 1 - 24





Parametric test II


at high; low temperature


at high; low voltage


24 units: 1 - 24








Vibration test


5 Hz to 500 Hz; 3g


1 h per axis (x, y, z)


24 units: 1 - 24








Classification�
Description�
Appearance of the cross-cut areas�
�



0 (5B)


�
The edges of the cuts are completely smooth; none of the squares of the lattice is detached.�






�
�






1 (4B)�
Detachment of small flakes of the coating at the intersections of the cuts. A cross-cut area not significantly larger than 5 % is affected�












�
�






2 (3B)





�
The coating has flaked along the edges and/ or at the intersections of the cuts. A  range between  5 and 15 % of the cross-cut area is affected. �
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3 (2B)





�
The coating has flaked along the edges of the cuts partly or wholly in large ribbons, and/ or it has flaked partly or wholly on different parts of the squares. A range between 15 and 35 % of the cross-cut area is affected.�















�
�






4 (1B)


�
The coating has flaked along the edges of the cuts in large ribbons and/ or some squares have detached partly or wholly. A range between 35 and 65 % of the cross-cut area is affected. �












�
�
5 (B)�
Any degree of flaking that exceeds the classification 4.�
�
�
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Drop at -10 °C


150 cm


4 units: 1, 2, 7, 8











Drop at 60 °C


150 cm
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Drop at  RT
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ESD Air


± 10 kV


3 units: 14, 18, 22


(connecting mode)








ESD contact


± 6 kV


3 units: 13, 17, 21


(connecting mode)








Temp. Humidity


65 °C / 90% rel. H.


6 units: 7 – 12


(operating mode)











Temp. Cycling


-30/75 °C 48 hrs 


6 units: 1 – 6


(operating mode)








Drop at 60 °C


150 cm


4 units: 21 - 24








Drop at  RT
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Drop at -10 °C


150 cm


4 units: 13 - 16








Parametric test I


at room temperature


at high; low voltage


24 units: 1 - 24
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