


Q104 Qualification Test Plan
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	Test
	#
	Reference
	Test Conditions
	Lots
	S.S.
	Total
	Results
Lot/Pass/Fail
	Comments:
(N/A =Not Applicable)

	TEST GROUP A – ACCELERATED ENVIRONMENT STRESS TESTS

	PC
	A1
	JESD22-A113
J-STD-020
	Preconditioning: (Test @ Rm)
[bookmark: Text33]SMD only; Moisture Preconditioning for THB/HAST, AC/UHST, TC, & PTC; Peak Reflow Temp =      
	Min. MSL = 3
	MSL =      
	[bookmark: Text16]     

	THB
or
HAST
	A2 
	JESD22-A101

JESD22-A110
	Temperature Humidity Bias: (Test @ Rm/Hot)
[bookmark: Text8]     
Highly Accelerated Stress Test: (Test @ Rm/Hot/)
[bookmark: Text9]     
	[bookmark: Dropdown1]
	[bookmark: Dropdown2]
	[bookmark: Dropdown3]
	[bookmark: Text4]      of      
	[bookmark: Text17]     

	AC or
UHST
or TH
	A3 
	JESD22-A102
JESD22-A118
or JESD22-A101
	Autoclave: (Test @ Rm)
Unbiased Highly Accelerated Stress Test: (Test @ Rm)
Temperature Humidity without Bias: (Test @ Rm)
[bookmark: Text11]     
	
	
	
	      of      
	[bookmark: Text18]     

	TC
	A4
	JESD22-A104
	Temperature Cycle: (Test @ Hot)
[bookmark: Text12]     
(Sample WBP/WBS post-TC)
	
	
	
	      of      
	[bookmark: Text19]     

	TEST GROUP A – ACCELERATED ENVIRONMENT STRESS TESTS (CONTINUED)

	PTC or PCT (per Q104, select the appropriate test)
	A5A
	JESD22-A105
	Power Temperature Cycle: (Test @ Rm/Hot)
[bookmark: Text27]     
	
	
	
	      of      
	[bookmark: Text20]     

	
	A5B
	JESD22-A122
	Power Cycling Test: (Test @ Cold/Hot)
     
	
	
	
	Report failures and failure mechanisms
	     

	HTSL
	A6
	JESD22-A103
	High Temperature Storage Life: (Test @ Rm/Hot)
[bookmark: Text28]     
	
	
	
	      of      
	[bookmark: Text21]     

	TEST GROUP B – ACCELERATED LIFETIME SIMULATION TESTS

	HTOL
	B1
	JESD22-A108
	High Temp Operating Life: (Test @ Rm/Cold/Hot)
[bookmark: Text13]     
	
	
	
	      of      
	[bookmark: Text22]     

	ELFR
	B2
	AEC-Q104
Appendix 1
	Early Life Failure Rate: (Test @ Rm)
[bookmark: Text14]     
	
	
	
	      of      
	[bookmark: Text23]     

	EDR
	B3
	AEC-Q100-005
	NVM Endurance & Data Retention Test: (Test @ Rm/Hot)
[bookmark: Text15]     
	
	
	
	      of      
	[bookmark: Text24]     

	TEST GROUP C – PACKAGE ASSEMBLY INTEGRITY TESTS

	WBS
	C1
	AEC-Q100-001
AEC-Q003
	Wire Bond Shear Test: (Cpk > 1.67)
[bookmark: Text29]     
	30 bonds
	5 MCMs
Min.
	      bonds
	      of      
	     

	WBP
	C2
	Mil-STD-883,
Method 2011
AEC-Q003
	Wire Bond Pull: (Cpk > 1.67); Each bonder used
[bookmark: Text30]     
	30 bonds
	5 MCMs
Min.
	      bonds
	      of      
	     

	SD
	C3
	J-STD-002
	Solderability MCM External Leads: (>95% coverage)
8hr steam aging prior to testing
[bookmark: Text35]     
	
	
	
	      of      
	     

	PD
	C4
	JESD22-B100, JESD22-B108
AEC-Q003
	Physical Dimensions: (Cpk > 1.67)
[bookmark: Text36]     
	
	
	
	      of      
	     

	SBS
	C5
	JESD22-B117
	Solder Ball Shear: (Cpk > 1.67); 5 balls from min. of 10 MCMs
[bookmark: Text37]     
	
	[bookmark: Dropdown19] balls
	      balls
	      of      
	[bookmark: Text25]     

	TEST GROUP C – PACKAGE ASSEMBLY INTEGRITY TESTS (CONTINUED)

	LI
	C6
	JESD22-B105
	Lead Integrity: (No lead cracking or breaking); Through-hole only; 10 leads from each of 5 MCMs
[bookmark: Text39]     
	
	
leads
	[bookmark: Text98]      leads
	      of      
	[bookmark: Text26]     

	XRAY
	C7
	
	X-ray:
     
	
	
	
	     
	     

	AM
	C8
	
	Acoustic Microscopy:
     
	
	
	
	     
	     

	TEST GROUP D – DIE FABRICATION RELIABILITY TESTS

	EM
	D1
	JEP001
	Electromigration:
[bookmark: Text45]     
	-
	-
	-
	     
	Data Available
[bookmark: Text40]     

	TDDB
	D2
	JEP001
	Time Dependent Dielectric Breakdown:
[bookmark: Text46]     
	-
	-
	-
	     
	Data Available
[bookmark: Text41]     

	HCI
	D3
	JEP001
	Hot Carrier Injection:
[bookmark: Text47]     
	-
	-
	-
	     
	Data Available
[bookmark: Text42]     

	BTI
	D4
	JEP001
	Bias Temperature Instability:
     
	-
	-
	-
	     
	Data Available
     

	SM
	D5
	JEP001
	Stress Migration:
     
	-
	-
	-
	     
	Data Available
     

	TEST GROUP E- ELECTRICAL VERIFICATION

	TEST
	E1
	User/Supplier Specification
	Pre and Post Stress Electrical Test:
     
	All
	All
	All
	      of      
	[bookmark: Text48]     

	HBM
	E2
	AEC-Q100-002
ANSI/ESDA/JEDEC JS-001
	Electrostatic Discharge, Human Body Model:
(Test @ Rm/Hot); (1KV / Class 1C or better)
[bookmark: Text51]     
	
	See test method
	     
	      of      

[bookmark: Dropdown23]ESD Level = 
	[bookmark: Text52]     

	CDM
	E3
	AEC-Q100-011
ANSI/ESDA/JEDEC JS-002
	Electrostatic Discharge, Charged Device Model: 
(Test @ Rm/Hot); (TC 250 / Class C1 or better)
[bookmark: Text53]     
	
	See test method
	     
	      of      

[bookmark: Dropdown25]ESD Level = 
	[bookmark: Text54]     

	LU
	E4
	AEC-Q100-004
JESD78
	Latch-Up: (Test @ Rm/Hot)
[bookmark: Text55]     
	[bookmark: Dropdown15]
	See test method
	     
	      of      
	[bookmark: Text62]     

	TEST GROUP E- ELECTRICAL VERIFICATION (CONTINUED)

	ED
	E5
	AEC-Q100-009
AEC-Q003
	Electrical Distributions: (Test @ Rm/Hot/Cold) 
(where applicable, Cpk >1.67)
[bookmark: Text56]     
	[bookmark: Dropdown7]
	
	[bookmark: Dropdown8]
	      of      
	[bookmark: Text61]     

	FG
	E6
	AEC-Q100-007
	Fault Grading: 
[bookmark: Text57]     
	-
	-
	-
	Fault Grade
[bookmark: Dropdown9]
	[bookmark: Text63]     

	CHAR
	E7
	AEC-Q003
	Characterization: (Test @ Rm/Hot/Cold)
[bookmark: Text58]     
	-
	-
	-
	[bookmark: Dropdown11]
	[bookmark: Text64]     

	EMC
	E8
	SAE J1752/3
	Electromagnetic Compatibility (Radiated Emissions)
[bookmark: Text60]     
	
	
	
	     
	[bookmark: Text66]     

	SER
	E9
	JESD89-1
JESD89-2
JESD89-3
	Soft Error Rate
	
	
	
	     
	     

	LF
	E10
	AEC-Q005
	Lead (Pb) Free: (see AEC-Q005)
	-
	-
	-
	     
	     

	TEST GROUP F – DEFECT SCREENING TESTS

	PAT
	F1
	AEC-Q001
	Process Average Testing: (see AEC-Q001)
	All
	All
	All
	Reject units outside Avg.
	[bookmark: Text43]     

	SBA
	F2
	AEC-Q002
	Statistical Bin/Yield Analysis: (see AEC-Q002)
	All
	All
	All
	Reject units outside criteria
	[bookmark: Text44]     

	TEST GROUP G – CAVITY MODULE INTEGRITY TESTS

	MS
	G1
	JESD22-B110
	Mechanical Shock: (Test @ Rm)
[bookmark: Text68]     
	
	
	
	      of      
	[bookmark: Text67]     

	VFV
	G2
	JESD22-B103
	Variable Frequency Vibration: (Test @ Rm)
[bookmark: Text69]     
	
	
	
	      of      
	[bookmark: Text70]     

	CA
	G3
	MIL-STD-883
Method 2001
	Constant Acceleration: (Test @ Rm)
[bookmark: Text71]     
	
	
	
	      of      
	[bookmark: Text80]     

	GFL
	G4
	MIL-STD-883
Method 1014
	Gross and Fine Leak:
[bookmark: Text72]     
	
	
	
	      of      
	[bookmark: Text73]     

	TEST GROUP G – CAVITY MODULE INTEGRITY TESTS (CONTINUED)

	DROP
	G5
	JESD22-B110
	Mechanical Shock Cavity Drop Test: (Test @ Rm)
     
	
	
	
	      of      
	[bookmark: Text74]     

	LT
	G6
	MIL-STD-883
Method 2024
	Lid Torque:
[bookmark: Text75]     
	
	
	
	      of      
	     

	DS
	G7
	MIL-STD-883
Method 2019
	Die Shear:
[bookmark: Text76]     
	
	
	
	      of      
	[bookmark: Text79]     

	IWV
	G8
	MIL-STD-883
Method 1018
	Internal Water Vapor:
[bookmark: Text77]     
	
	
	
	      of      
	[bookmark: Text78]     

	TEST GROUP H – MODULE SPECIFIC TESTS

	BLR
	H1
	IPC-9701
AEC-Q007
	Board Level Reliability:
TC =      
     
	
	
	
	      of       to       cycles with no events
	     

	LTSL
	H2
	JESD22-A119
	Low Temperature Storage Life: (Test @ Cold/Hot/Rm)
     
	
	
	
	      of      
	     

	STEP
	H3
	ISO 16750-4
	Start Up and Temperature Steps:
     
	
	
	
	      of      
	     

	MCM DROP
	H4A
	JESD22-B110
	MCM Drop Test A:
5 drops each per ±X, ±Y, ±Z
     
	
	
	
	      of      
	Report available upon request
     

	
	H4B
	JESD22-B111
	MCM Drop Test B:
Drop in Z direction.  Minimum 10 drops, characterize to 100 drops.
     
	1
	24
	24
	      of       to       drops with no events
	Report available upon request
     

	DPA
	H5
	MIL-STD-1580
	Destructive Physical Analysis:
     
	
	
	
	     
	     

	XRAY
	H6
	
	X-ray:
     
	
	
	
	     
	     

	AM
	H7
	
	Acoustic Microscopy:
     
	
	
	
	     
	     




Additional rows can be added as needed for MCM stresses based on other standards, such as AEC-Q102 specific testing.


	Test
	#
	Reference
	Test Conditions
	Lots
	S.S.
	Total
	Results
Lot/Pass/Fail
	Comments:
(N/A =Not Applicable)

	ADDITIONAL STRESSES

	     
	
	     
	     
	     
	     
	     
	     
	     

	     
	
	     
	     
	     
	     
	     
	     
	     

	     
	
	     
	     
	     
	     
	     
	     
	     

	     
	
	     
	     
	     
	     
	     
	     
	     

	     
	
	     
	     
	     
	     
	     
	     
	     

	     
	
	     
	     
	     
	     
	     
	     
	     

	     
	
	     
	     
	     
	     
	     
	     
	     

	     
	
	     
	     
	     
	     
	     
	     
	     

	     
	
	     
	     
	     
	     
	     
	     
	     

	     
	
	     
	     
	     
	     
	     
	     
	     

	     
	
	     
	     
	     
	     
	     
	     
	     

	     
	
	     
	     
	     
	     
	     
	     
	     

	     
	
	     
	     
	     
	     
	     
	     
	     



	Page 1 of 5	AEC-Q104_REV A QTP
image1.wmf
Component Technical Committee

Automotive Electronics Council


