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DATE: March 28, 2024
PCN #: 2675

PCN Title: Additional Wafer Source - SPFAB - Automotive

Dear Customer:

This is an announcement of change(s) to products that are currently being
offered by Diodes Incorporated.

We request that you acknowledge receipt of this notification within 30 days of the
date of this PCN. If you require samples for evaluation purposes, please make a
request immediately. Please refer to the implementation date of this change as it
is stated in the attached PCN form. Please contact your local Diodes sales
representative to acknowledge receipt of this PCN and for any sample requests.

The changes announced in this PCN will not be implemented earlier than 90
days from the notification date stated in the attached PCN form.

Previously agreed upon customer specific change process requirements or
device specific requirements will be addressed separately.

For questions or clarification regarding this PCN, please contact your local Diodes
sales representative.

Sincerely,

Diodes Incorporated PCN Team
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PRODUCT CHANGE NOTICE PCN-2675 REV1

Notification Date: Implementation Date: Product Family: Change Type: PCN #:
March 28, 2024 June 26, 2024 Analog Additional Wafer Source 2675
TITLE

Additional Wafer Source SPFAB

DESCRIPTION OF CHANGE

This PCN is being issued to notify customers that in order to assure continuity of supply, Diodes has qualified an

additional internal wafer source (SPFAB) located in South Portland Maine, USA.

Full electrical characterization and reliability testing has been completed on the representative part numbers to ensure
there is no change to product reliability, device functionality or electrical specifications in the datasheet.

There will be no change to the Form, Fit, or Function of affected products.

IMPACT

No change in datasheet parameters and product performance

PRODUCTS AFFECTED

Table 1: Additional Wafer Source (SPFAB)

WEB LINKS

Manufacturer’s Notice:

https://www.diodes.com/quality/product-change-notices/diodes-product-change-notices/

For More Information Contact:

https://www.diodes.com/about/contact-us/contact-sales/

Data Sheet:

https://www.diodes.com/catalog/

DISCLAIMER

Unless a Diodes Incorporated Sales representative is contacted in writing within 30 days of the posting of this notice,

all changes described in this announcement are considered approved.
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Table 1 - Additional FAB Source (SPFAB)

AP613020Q76-7

AP613000Q76-7

AP7315DQ-25W5-7

AP7315DQ-30W5-7

AP7315Q-172W5-7

AP7315Q-28W5-7

AP22653QW6-7

AP7315DQ-12W5-7

AP7315DQ-27W5-7

AP7315DQ-33W5-7

AP7315Q-18W5-7

AP7315Q-29W5-7

AP61100QZ6-7

AP7315DQ-15W5-7

AP7315DQ-28W5-7

AP7315Q-12W5-7

AP7315Q-25W5-7

AP7315Q-30W5-7

AP611020Z6-7

AP7315DQ-18W5-7

AP7315DQ-29W5-7

AP73150-15W5-7

AP73150Q-27W5-7

AP73150-33W5-7
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Certificate of Design, Construction & Qualification

Automotive Grade Le Grade 0 -40C to +150C ambient operating temperature range
Grade 1 -40C to +125C ambient operating temperature range
Grade 2 -40C to +105C ambient operating temperature range
Grade 3 -40C to +85C ambient operating temperature range
Grade 4 -0C to +70C ambient operating temperature range

Description: Qualify SPFAB 0.18um SP180AN Process-AP61302QZ6-7
CAT CAT CAT, Control lot
Do not removed these columns Qual Device 1 QBS Device 1 QBS Device 2

CAT

General Part Number AP61302Q26-7 AP61302Q76-7 AP61302QZ6-7 See "complete device list"
Grade0, 1,2, 3, 4 1 1 1 1
PG # PG2.5 PG2.1 PG2.1 PG2.5
Die Revision A07 A05 AO5 A07
Package SOT563 SOT563 SOT563 SOT563
Wire Bond, Cu Piller, Bump, CSP Cu pillar Cu pillar Cu pillar Cu pillar
MSL Level MSL1 MSL1 MSL1 MSL1
Package Size 1.6mm*1.2mm*0.6mm 1.6mm*1.2mm*0.6mm 1.6mm*1.2mm*0.6mm 1.6mm*1.2mm*0.6mm
Die Quantity (eg. Die per package) 1 1 1 1
Die to Die Bonding (Y/N) N N N N
Down Bonding (Y/N) N N N N
Die Name(1) AD0455A07-SPSPFAB wafer Name AD0455A05-SPSPFAB wafer Name AD08070455A05DBH wafer name See "complete device list"SPFAB wafer Name
Die Size (W/L/Thickness 0.91mm*1.2mm*0.14mm 0.91mm*1.2mm*0.14mm 0.91mm*1.2mm*0.14mm 0.91mm*1.2mm*0.14mm
Die Process / Technology 0.18um CMOS SP180AN. 0.18um CMOS SP180AN. CMOS 0.18um 5V 1P3M.1830AN18BA 0.18um CMOS SP180AN.
SP18BC5V_3LM SP18BC5V_3LM SP18BC5V_3LM
No of masks Steps 20 20 19 20
Fab Wafer FAB SPFAB SPFAB Dongbu Hitek SPFAB
Wafer FAB Location Portland Maine USA Portland Maine USA Korean Portland Maine USA
Bump or Piller or RDL Bump Bump Bump Bump
Bump/Piller/RDL Site (Name and phy location) CAT CAT CAT CAT
Bump/Piller/RDL Dia and Composition bump bump bump bump
Wafer Diameter 8 inch 8 inch 8 inch 8 inch
Wafer Thickness 725um 725um 725um 725um
Top Metal Type/Bond Pad Composition Aluminum 0.5% Cu Aluminum 0.5% Cu Al Aluminum 0.5% Cu
Top Metal Thickness 2.7um 2.7um 2.7um 2.7um
Die passivation thickness range TBD TBD Nitride (1um) TBD
No. of bond over active area 0 0 0 0
No of masks Steps 20 20 19 20
Metal Layers 3 3 3 3
Metal Density per Layer M1: 42.5%M2: 56.9%M3: 66.5% M1: 42.5%M2: 56.9%M3: 66.5% M1: 42.5%M2: 56.9%M3: 66.5% M1: 42.5%M2: 56.9%M3: 66.5%
Min Metal Width 0.23um 0.23um 0.23um 0.23um
Min Metal Spacing 0.28um 0.28um 0.28um 0.28um
Maximum Power Consumptionin in Watts 0.887W 0.887W 0.887W 0.887W
Number of Transistors 6918 6918 6918 6918
BackgrindThinkness 0.14mm 0.14mm 0.14mm 0.14mm
Backgrind Location CAT CAT CAT CAT
Bond Type (at Die) Solder Bump Solder Bump Solder Bump Solder Bump
DB Epoxy/Solder Type TF38 TF38 TF38 TF38
Min Bond Pad Pitch 141um 141um 141um 141um
# of pad/ball/pin Pitch 12 12 12 12
Leadframe Type SOT-563 FC-B SOT-563 FC-B SOT-563 FC-B SOT-563 FC-B
Molding Compound Type CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3
Green Compound (Yes/No) Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes
AT/Rel Assembly Site CAT CAT CAT CAT
FT Test Site CAT CAT CAT CAT
Realibility Test Site BCD BCD BCD BCD
DataSheet Complete (Y/N) Y Y Y Y
DFMEA Y Y Y Y
Qual Plan # 22103104 22103104 22103104 22103104
Realibility Testing
. ) L. ) ) ) ) Results Results
Test Test Conditions Duration / Limits Test Method Fail/SS Lots Required X = Test Needed Results Pass/Fail X = Test Needed Results Pass/Fail X = Test Needed Pass/Fail X = Test Needed Pass/Fail
Test Group A - Accelerated Environment Stress Tests
Time Zer(') Assembly Integrity (Expand Group Button on Left to see tests) Assy Report QBS to QBS devicel . X . X . X
(Include in Assembly Report) AT Site Assembly Report AT Site Assembly Report AT Site Assembly Report
0/261 Per Assy Lot X (2 Groups)
"One for back up" =522 min
JESD22 A113  JEDC J-STD- 30 Post CSAM, . .
MSL1 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 020 77 1€, 3 Assy lots QBS to QBS devicel X pass X pass QBS to qual device 1
77 HAST,
77 UHAST
Soak 85C, 85% RH 168Hrs 0/154 3 Assy lots QBS to QBS devicel X pass X pass OBS to qual device 1
IR reflow 260C 3 cycles 0/154 3 Assy lots QBS to QBS devicel X pass X pass OBS to qual device 1
(JESD22-A104) -65C-150C JEDD22 A104 . .
Temp Cycle (TC) Mounted on PCB Board (Daughter Card) 500 cycles AEC.QO06 0/77 3 Assy lots QBS to QBS devicel X pass X pass QBS to qual device 1
1000 cycles 0/77 3 Assy lots QBS to OBS devicel X pass X pass QBS to qual device 1
Shift Analysis Compare Pre PC, 500 and 1000 cycles Per DIC- 118 0/77 3 Assy lots QBS to QBS devicel X pass X pass QBS to qual device 1
SEM Inspection
Die Level Integrity Scan entire Die surface with high mag zoom post 1000 cyc 0/5 3 Assy lots QBS to OBS devicel X passivation crack X assivation crad QBS to qual device 1
Enough to see nitride fractures
Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 3 Assy lots
(Post TC 1000 cyc)
Crater Testing
Crater i i
(Min 30 Bonds from 5 Devices) Ref Asst Spec 0/30 3 Assy lots
Examine both pad and bottom of ball bond
HAST JESD22-A10:.l/A110 96 Hrs JESD22-A110 0/77 3 Assy lots QBS to QBS devicel X pass X pass QBS to qual device 1
130C, 85%RH 33.3 psia Vcc = Op Max
Shift Analysis Compare Pre PC, 96 hrs Per DIC- 118 0/77 3 Assy lots QBS to QBS devicel X pass X pass QBS to qual device 1
UHAST JESD22-A118 . 96 Hrs JEDD22 A118 0/77 3 Assy lots QBS to QBS devicel X X QBS to qual device 1
130C, 85%RH 33.3 psia pass pass
Shift Analysis Compare Pre PC, 96 hrs Per DIC- 118 0/77 3 Assy lots QBS to OBS devicel X pass X pass QBS to qual device 1
SEM Inspection post 96 hrs
Die Level Integrity Scan entire Die surface with high mag zoom HAST 0/5 3 Assy lots QBS to QBS devicel X passivation crack X assivation craq QBS to qual device 1
Enough to see nitride fractures
X HTSL (JESD22-A103) Ta>150C 168 Hrs JESD A103 0/77 3 Assy lots QBS to QBS devicel X pass X pass QBS to qual device 1
High Temperature Storage
500 Hrs 0/77 3 Assy lots QBS to QBS devicel X pass X pass QBS to qual device 1
1000 Hrs 0/77 3 Assy lots QBS to QBS devicel X pass X pass OBS to qual device 1
Shift Analysis Compare Pre PC, 500 and 1000 hrs 0/77 3 Assy lots QBS to QBS devicel X pass X pass OBS to qual device 1
Test Group B - Accelerated Lifetime Simulation Tests
HTOL Ta=125C, 100% Vcc 168 Hrs JESD22 A108 0/77 3 WF X pass X pass X pass OBS to qual device 1
or Ta=150 for 408 hrs 500 Hrs JESD22 A108 0/77 3 WF QBS to QBS devicel X pass X pass QBS to qual device 1
1000 Hrs JESD22 A108 0/77 3 WF QBS to QBS devicel X pass X pass QBS to qual device 1
Shift Analysis Compare Pre PC, 0, 168, 500 and 1000 hrs Per DIC- 118 0/77 3 WF X pass X pass X pass QBS to qual device 1
. . ELFR, Ta=125C, 100% Vcc 48 hrs AEC-Q100-008 0/800 3 WF QBS to QBS devicel X pass X pass QBS to qual device 1
Earlier Life Failure Rate
PD ) 0/3 with Cpk>1.67 . ;
. . ) Package Outline JESD22 B100 JESD22 B108 3 Assy QBS to QBS devicel X pass X pass QBS to qual device 1
Physical Dimensions
HBM .
HBM (AEC-Q100-002) +-2KV (AEC-Q100-002) 0/3 1 WF X pass X pass X QBS to qual device 1
Human Body Model
CDM .
Charged Device Model CDM (AEC-Q100-011) >750 (AEC-Q100-011) 0/3 1 WF X pass X pass X QBS to qual device 1
LU ) ) AEC .
Latch-up (Class Il Max Operating Ta or Tc or Tj 100mA 0100-004 0/6 1 WF X pass X pass X QBS to qual device 1
Char Typ -40C, 0C, 25C, 85C, 125C Operating Range AEC-Q003 0/30 X pass X pass X QBS to qual device 1
Characterization
Test Group F - Defect Screening Tests
The supplier determines the sample sizes and
accept criteria per the test methods. If these tests
are not possible for a given part, the supplier must
PAT ) provide justification. The supplier determines the AEC-Q001 QBS to QBS devicel X done X done QBS to qual device 1
Part Averaage Testing . -
sample sizes and accept criteria per the test
methods. If these tests are not possible for a given
part, the supplier must provide justification. The
supplier must perform some variant of PAT and
SBA SBA that meets the intent of the guideline.
L o X AEC-Q002 QBS to QBS devicel X done X done QBS to qual device 1
Statistical Bin/Yield Analysis
Summary: Alice Sun 2024/2/19

Submitted By:
Approved By:

Alice Sun 2023/12/8
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Certificate of Design, Construction & Qualification

Automotive Grade Level Grade 0 -40C to +150C ambient operating temperature range
Grade 1 -40C to +125C ambient operating temperature range
Grade 2 -40C to +105C ambient operating temperature range

o T cases
LAY, =

Description: AEC-Q100 Rev H Qualification
Qualify SPFAB 0.18um SP180AN Process-AP22653QW6-7.

-40C to +85C ambient operating temperature range

-0C to +70C ambient operating temperature range

GTK, full qual GTK, Control lot GTK
Do not removed these columns Qual Device 1 Qual Device 2 Qual Device 3 _:
General Part Number AP22653QW6-7 AP22653QW6-7 AP22653QW6-7 See "complete device list"
Grade(, 1,2,3,4 1 1 1 1
PG # PG1.1 PG1.0 PG1.0 PG1.0
Die Revision A0427]JSP A0427)01 A0427J0
Package SOT26 SOT26 SOT26 SOT26
Wire Bond, Cu Piller, Bump, CSP Wire Bond Wire Bond Wire Bond Wire Bond
MSL Level MSL1 MSL1 MSL1 MSL1
Package Size 2.9%1.6%1.15 2.9%1.6%1.15 2.9%1.6%1.15 2.9%1.6*1.15
Die Quantity (eg. Die per package) 1 1 1 1
Die to Die Bonding (Y/N) N N N N
Down Bonding (Y/N) N N N N
Die Name(1) AD08070427J1-SPSPFAB wafer Name AD08070427J0-SPSPFAB wafer Name AD08070427J0DBH wafer Name See "complete device list"
Die Size (W/L/Thickness 1.46X0.66mm 1.46X0.66mm 1.46X0.66mm 1.46X0.66mm
. 0.18um CMOS SP180AN. 0.18um CMOS SP180AN. CMOS 0.18um 5V 1P3M, 0.18um CMOS SP180AN.
Die Process / Technology
SP18BC5V 3LM SP18BC5V 3LM 1830AN18BA SP18BC5V 3LM
No of masks Steps 19 19 19 19
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu PdCu
Wire Diameter 1.3mil 1.3mil 1.3mil 1.3mil
Fab Wafer FAB SPFAB SPFAB Dongbu Hitek SPFAB
Wafer FAB Location USA USA Korean USA
Wafer Diameter 8" 8" 8" 8"
Wafer Thickness 725um 725um 725um 725um
Top Metal Type/Bond Pad Composition Aluminum 0.5% Cu Aluminum 0.5% Cu AlSiCu Aluminum 0.5% Cu
Top Metal Thickness 4um 4um 4um 4um
Die passivation thickness range TBD TBD SiN 3kA, Oxide 8kA TBD
No. of bond over active area 14 14 14 14
Glass Transistion Temp 130 degree C 130 degree C 130 degree C 130 degree C
Header plating (Die Land Area) Sn Sn Sn Sn
Max Junction Temp 150 degree C 150 degree C 150 degree C 150 degree C
Max Thermal resistance Junc (case) 35 35 35 35
Max Thermal resistance Junc (amibent) 120 120 120 120
No of masks Steps 19 19 19 19
Metal Layers 3 3 3 3
Maximum Power Consumptionin in Watts 0.83W 0.83W 0.83W 0.83W
Package Assembly Lot # 851294-J0Q1.C1 849725-)0Q1.C1 2105610-J0Q1.C1 TBD
Backgrind Location GTK GTK GTK GTK
Bond Type (at Die) Ball Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy Epoxy
Die Attach Material EN-4900GC EN-4900GC EN-4900GC EN-4900GC
Leadframe Type Stamped Stamped Stamped Stamped
Leadframe Material A194 A194 A194 A194
Molding Compound Type G600F G600F G600F G600F
Green Compound (Yes/No) Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes
AT/Rel Assembly Site GTK GTK GTK GTK
FT Test Site GTK GTK GTK GTK
Realibility Test Site BCD BCD BCD BCD
DataSheet Complete (Y/N) Y Y Y Y
DFMEA Y Y Y Y
Qual Plan # 22110402 22110402 22110402 22110402
Realibility Testing
" ) L. ) ) ) ) Results Results
Test Test Conditions Duration / Limits Test Method Fail/SS Lots Required X = Test Needed Results Pass/Fail X = Test Needed Results Pass/Fail X = Test Needed Pass/Fail X = Test Needed Pass/Fail
Test Group A - Accelerated Environment Stress Tests
Time Zero Assembly Integrity X X X X
i (Expand Group Button on Left to see tests) Assy Report . pass . pass i pass X
(Include in Assembly Report) AT Site Assembly Report AT Site Assembly Report AT Site Assembly Report AT Site Assembly Report
0/264 Per Assy Lot X (2 Groups)
"One for back up" = 528 min
MSL1 Pre-cond (JESD22-A113) Bake 125C 24 Hrs JESDZZ:Tls_?(’)ZO JEDC)- 30 P;;tT(;SIAM' 3 Assy lots QBS to qual device 2 X pass X pass QBS to qual devicel
80 HAST,
77 UHAST
Soak 85C, 85% RH 168Hrs 0/154 3 Assy lots QBS to qual device 2 X pass X pass QBS to qual devicel
IR reflow 260C 3 cycles 0/154 3 Assy lots QBS to qual device 2 X pass X pass QBS to qual devicel
MSL3 Pre-cond
Temp Cycle (TC) Mount:}fi?:é:;?)?ﬂﬁ;ij;ﬁ ir Card) 500 cycles JE:;:Z_;SS? 0/77 3 Assy lots QBS to qual device 2 pass pass QBS to qual devicel
1000 cycles 0/77 3 Assy lots QBS to qual device 2 pass pass QBS to qual devicel
Shift Analysis Compare Pre PC, 500 and 1000 cycles Per DIC- 118 0/77 3 Assy lots QBS to qual device 2 X pass X pass QBS to qual devicel
Passivation crack Passivation
SEM Inspection was found 5./5, crack was foun.d
. . . . . . . the crack is 5/5, the crack is .
Die Level Integrity Scan entire Die surface with high mag zoom post 1000 cyc 0/5 3 Assy lots QBS to qual device 2 X X QBS to qual devicel
Enough to see nitride fractures stopped on the stopped on the
top metal from top metal from
FIB result FIB result
Crater Crater Testing
(Min 30 Bonds from 5 Devices) Ref Asst Spec 0/30 3 Assy lots QBS to qual device 2 X pass X pass QBS to qual devicel
Examine both pad and bottom of ball bond
JESD22-A101/A110 0/80
HAST 130C, 85%RH 33.3 psia Vee = Op Max 96 Hrs JESD22-A110 Adding 3 Assy lots QBS to qual device 2 X pass X pass QBS to qual devicel
+ (3) for Post 1X below
Shift Analysis Compare Pre PC, 96 hrs Per DIC- 118 0/77 3 Assy lots QBS to qual device 2 pass pass QBS to qual devicel
(2 X HAST) JESD22-A101/A110 JESD22-A110 . .
Extend HAST (96 hrs out to 192 hrs) 130C, 85%RH 33.3 psia Vcc = Op Max 192 Hrs AEC-Q006 0/77 3 Assy lots QDI EIG e pass pass SSRGS
Shift Analysis Compare Pre PC, 96, 192 hrs Per DIC- 118 0/77 3 Assy lots QBS to qual device 2 pass pass QBS to qual devicel
SEM Inspection
Die Level Integrity Scan entire Die surface with high mag zoom pos;ngHrs 0/5 3 Assy lots QBS to qual device 2 X pass X QBS to qual devicel
Enough to see nitride fractures
HAST Alternative Cond (264 hrs)
JESD22-A118 . .
UHAST 130C, 85%RH 33.3 psia 96 Hrs JEDD22 A118 0/77 3 Assy lots QBS to qual device 2 pass pass QBS to qual devicel
Shift Analysis Compare Pre PC, 96 hrs Per DIC- 118 0/77 3 Assy lots QBS to qual device 2 pass pass QBS to qual devicel
Passivation crack
SEM Inspection was found 2_/5'
. . . . . . post 96 hrs . the crack is .
Die Level Integrity Scan entire Die surface with high mag zoom 0/5 3 Assy lots QBS to qual device 2 X X pass QBS to qual devicel
Enough to see nitride fractures HAST stopped on the
top metal from
FIB result
HTSL 0/80
. (JESD22-A103) Ta>150C 168 Hrs JESD A103 Adding 3 Assy lots QBS to qual device 2 X pass X pass QBS to qual devicel
High Temperature Storage
+ (3) for Post 1X below
500 Hrs 0/77 3 Assy lots QBS to qual device 2 X pass X pass QBS to qual devicel
1000 Hrs 0/77 3 Assy lots QBS to qual device 2 X pass X pass QBS to qual devicel
Shift Analysis Compare Pre PC, 500 and 1000 hrs 0/77 3 Assy lots QBS to qual device 2 X pass X pass QBS to qual devicel
High Terr(ni);r:-trzlr-t)e storage (JESD22-A103) Ta>150C 2000 Hrs fszétl)gz 0/77 3 Assy lots QBS to qual device 2 X pass X pass QBS to qual devicel
Shift Analysis Compare Pre PC, 500 1000 and 2000 hrs 0/77 3 Assy lots QBS to qual device 2 X pass X pass QBS to qual devicel
(Post afsihlzago ) MIL-STD-750 (2017) Cpk>1.66 0/s 3 Assy lots QBS to qual device 2 X pass X 5/5 is lower than QBS to qual devicel
Crater Crater Testing
(Min 30 Bonds from 5 Devices) Ref Asst Spec 0/30 Bonds 3 Assy lots QBS to qual device 2 X pass X pass QBS to qual devicel
Examine both pad and bottom of bal bond
Test Group B - Accelerated Lifetime Simulation Tests
HTOL Ta=125C, 100% Vcc 168 Hrs JESD22 A108 0/77 3 WF X pass X pass X pass QBS to qual devicel
or Ta=150 for 408 hrs 500 Hrs JESD22 A108 0/77 3 WF QBS to qual device 2 X pass X pass QBS to qual devicel
1000 Hrs JESD22 A108 0/77 3 WF QBS to qual device 2 X pass X pass QBS to qual devicel
Shift Analysis Compare Pre PC, 0, 168, 500 and 1000 hrs Per DIC- 118 0/77 3 WF QBS to qual device 2 X pass X pass QBS to qual devicel
Optical and SEM Inspection
Die Level Integrity Scan entire Die surface with high mag zoom post 1000 hrs 0/5 3 WF QBS to qual device 2 X pass X pass QBS to qual devicel
Enough to see burn marks/nitride fractures
_ER Ta=125C, 100% Vcc 48 hrs AEC-Q100-008 0/800 3WF QBS to qual device 2 X pass X pass QBS to qual devicel
Earlier Life Failure Rate
Test Group C - Package Assembly Integrity Tests
WBS JESD22-B116B Cpk>1.66 AEC-Q100-001 0/5 30 Bonds QBS to qual device 2 X pass X pass QBS to qual devicel
WBP MIL-STD883-2011 Cpk>1.66 MIL-STD883-2011 0/5 30 Bonds QBS to qual device 2 X pass X pass QBS to qual devicel
Crater (Min 30 ;Z:Z::f:;;nf Devices) TBD 0/30 Bonds 3 Assy QBS to qual device 2 pass pass QBS to qual devicel
Ball (FA) (lvFlir:Z(?goB:(;lsTri?Zu;eDrz\firl;) Cpk>1.66 0/30 Bonds 3 Assy QBS to qual device 2 X pass X pass QBS to qual devicel
Ball (PB) Ball Diameter Post Bond Cpk>1.66 0/30 Bonds 3 Assy QBS to qual device 2 X pass X pass QBS to qual devicel
(Min 30 Bonds from 5 Devices)
Ball (Height) Ball Height Cpk>1.66 0/30 Bonds 3 Assy QBS to qual device 2 X pass X pass QBS to qual devicel
(Min 30 Bonds from 5 Devices)
Soldesr:bility >95% Coverage 5 Seconds JESD22 B102 0/15 1 Assy QBS to qual device 2 X pass X pass QBS to qual devicel
Physical ;ﬁnensions Package Outline JEsb22 2182 JESD22 0/3 with Cpk>1.67 3 Assy QBS to qual device 2 X pass X pass QBS to qual devicel
Stress Migration
Test Group E - Electrical Verification
ESD
HBM .
HBM (AEC-Q100-002) +2KV (AEC-Q100-002) 0/3 1 WF X pass: 2kV X pass: 2kV X pass: 2kV QBS to qual devicel
Human Body Model
CDM CDM (AEC-Q100-011) >750 (AEC-Q100-011) 0/3 1 WF X pass: 2kV X pass: 2kV X pass: 2kV QBS to qual devicel
Charged Device Model
Lu Max Operating Ta or Tc or Tj 100mA AEC 0/6 1 WF X pass:100mA X pass:100mA X pass:100mA QBS to qual devicel
Latch-up (Class I1) Q100-004
Char . Typ -40C, 0C, 25C, 85C, 125C Operating Range AEC-Q003 0/30 X pass X pass X pass QBS to qual devicel
Characterization
Test Group F - Defect Screening Tests
Test Group G - Cavity Package Integrity Tests (Ceramic Testing Only)
Remark:
= New Tests per AEC Q100/006
Summary:
Submitted By: Vanessa Tien
Approved By: Michael Kulbeth 03/26/2024







Certificate of Design, Construction & Qualification

Automotive Grade Grade 0 -40C to +150C ambient operating temperature range
Grade 1 -40C to +125C ambient operating temperature range
Grade 2 -40C to +105C ambient operating temperature range
m Grade 3 -40C to +85C ambient operating temperature range
Grade 4 -0C to +70C ambient operating temperature range

Description: AEC-Q100 Rev H Qualification

Qualify SPFAB 0.18um SP180AN Process-AP7340Q-33FS4-7

CAT, DOE A, full qual

CAT, DOE A, full qual

CAT, DOE A, full qual

|Doc Revision # = Automotive 07

CAT DOE B, qual

CAT, Control lot

CAT, SAT

Do not removed these columns

Qual Device 1

AP7340Q-33FS4-7/

Qual Device 2

AP7340Q-33FS4-7/

Qual Device 3

AP7340Q-33FS4-7/

Qual Device 4

AP7340Q-33FS4-7/

Qual Device 5

QBS Devices

General Part Number See "complete device list"
AP7340-33FS4-7 AP7340-33FS4-7 AP7340-33FS4-7 AP7340-33FS4-7 AP7340-33FS4-7
GradeO,1,2,3,4 1 1 1 1 1 1
Die Revision AO0300NF AO0300NF AO0300NF AO0300NF AO0300NF AO0300NF
Package X2-DFN1010-4 X2-DFN1010-4 X2-DFN1010-4 X2-DFN1010-4 X2-DFN1010-4 X2-DFN1010-4
Wire Bond, Cu Piller, Bump, CSP Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond
MSL Level 1 1 1 1 1 1
Package Size 1.0X1.0X0.4 1.0X1.0X0.4 1.0X1.0X0.4 1.0X1.0X0.4 1.0X1.0X0.4 1.0X1.0X0.4
Die Quantity (eg. Die per package) 1 1 1 1 1 1
Die to Die Bonding (Y/N) N N N N N N
Down Bonding (Y/N) N N N N N N
Die Name(1) AD08070300NF-SP AD08070300NF-SP AD08070300NF-SP ADO08070300NF-SP ADO08070300NF AD08070300NF-SP
SPFAB wafer Name SPFAB wafer Name SPFAB wafer Name SPFAB wafer Name DBH wafer Name SPFAB wafer Name
Die Size (W/L/Thickness 490um*490um*100um 490um*490um*100um 490um*490um*100um 490um*490um*100um 490um*490um*100um 490um*490um*100um
Bl rmasss f Teehnalagy 0.18um CMOS SP180AN. 0.18um CMOS SP180AN. 0.18um CMOS SP180AN. 0.18um CMOS SP180AN. CMOS 0.18um 5V 1P3M, 0.18um CMOS SP180AN.
SP18BC5V_3LM SP18BC5V_3LM SP18BC5V_3LM SP18BC5V_3LM 1830AN18BA SP18BC5V 3LM
No of masks Steps 20 20 20 20 18 20
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu PdCu PdCu PdCu
Wire Diameter 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil
Fab Wafer FAB SPFAB SPFAB SPFAB SPFAB Dongbu Hitek SPFAB
Wafer FAB Location USA USA USA USA Korean USA
Wafer Diameter 8" 8" 8" 8" 8" 8"
Wafer Thickness 725um 725um 725um 725um 725um 725um
Top Metal Type/Bond Pad Composition Aluminum 0.5% Cu Aluminum 0.5% Cu Aluminum 0.5% Cu Aluminum 0.5% Cu AlSiCu Aluminum 0.5% Cu
Top Metal Thickness 2.7um 2.7um 2.7um 2.7um 2.7um 2.7um
SiN 5000A +/- 500A; SiN 5000A +/- 500A; SiN 5000A +/- 500A; SiN 5000A +/- 500A; SiN 5000A +/- 500A;
Die passivation thickness range 8000 SiO2 +/- 800A. 8000 SiO2 +/- 800A. 8000 SiO2 +/- 800A. 8000 SiO2 +/- 800A. SiN 5000A and SiO2 8000A 8000 SiO2 +/- 800A.
(Top to bottom of stack, left to right)
No. of bond over active area 4 4 4 4 4 4
Glass Transistion Temp 130 degree C 130 degree C 130 degree C 130 degree C 130 degree C 130 degree C
Header plating (Die Land Area) Ag Ag Ag Ag Ag Ag
Max Junction Temp 150 degree C 150 degree C 150 degree C 150 degree C 150 degree C 150 degree C
Max Thermal resistance Junc (case) TBD TBD TBD TBD TBD TBD
Max Thermal resistance Junc (amibent) 289.39°C/W 289.39°C/W 289.39°C/W 289.39°C/W 289.39°C/W 289.39°C/W
No of masks Steps 20 20 20 20 18 20
Metal Layers 3 3 3 3 3 3
i Bl (2 e M1 & M2 =1.94ma/um, M3 =11.61 M1 & M2 =1.94ma/um, M3 =11.61 M1 & M2 =1.94ma/um, M3 =11.61 M1 & M2 =1.94ma/um, M3 =11.61 M1 & M2 =1.94ma/um, M3 =11.61 M1 & M2 =1.94ma/um, M3 =11.61
ma/um ma/um ma/um ma/um ma/um ma/um
Min Metal Width M1 =0.23um, M2 & M3 =0.28um M1 =0.23um, M2 & M3 =0.28um M1 =0.23um, M2 & M3 =0.28um M1 =0.23um, M2 & M3 =0.28um M1 =0.23um, M2 & M3 =0.28um M1 =0.23um, M2 & M3 =0.28um
Min Metal Spacing M1 =0.23um, M2 & M3 =0.28um M1 =0.23um, M2 & M3 =0.28um M1 =0.23um, M2 & M3 =0.28um M1 =0.23um, M2 & M3 =0.28um M1 =0.23um, M2 & M3 =0.28um M1 =0.23um, M2 & M3 =0.28um
Maximum Power Consumptionin in Watts 0.4W 0.4W 0.4W 0.4W 0.4W 0.4W
Number of Transistors 181 181 181 181 181 181
BackgrindThinkness CAT CAT CAT CAT CAT CAT
Backgrind Location CAT CAT CAT CAT CAT CAT
Bond Type (at Die) Ball Ball Ball Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy Epoxy Epoxy Epoxy
Die Attach Material QMI519 QMI519 QMI519 QMI519 QMI519 QMI519
Leadframe Type SLP1010P4-D SLP1010P4-D SLP1010P4-D SLP1010P4-D SLP1010P4-D SLP1010P4-D
Leadframe Material C7025HH C7025HH C7025HH C7025HH C7025HH C7025HH
Molding Compound Type EME G770 HCD EME G770 HCD EME G770 HCD EME G770 HCD EME G770 HCD EME G770 HCD
Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes
AT/Rel Assembly Site CAT CAT CAT CAT CAT CAT
FT Test Site CAT CAT CAT CAT CAT CAT
Realibility Test Site CAT CAT CAT CAT CAT CAT
DataSheet Complete (Y/N) Y Y Y Y Y Y
DFMEA Y Y Y Y Y Y
Qual Plan # 2110601 2110601 2110601 2110601 2110601 22110601
Realibility Testing
Test Test Conditions Duration / Limits Test Method Fail/SS Lots Required X =Test Needed Results Pass/Fail X =Test Needed Results Pass/Fail X = Test Needed Results Pass/Fail X =Test Needed Results Pass/Fail X = Test Needed Results Pass/Fail X =Test Needed Results Pass/Fail

Test Group A - Accelerated Environment Stress Tests

Time Zero Assembly Integrity X X X X X X

. (Expand Group Button on Left to see tests) Assy Report . X i i . .
(Include in Assembly Report) AT Site Assembly Report AT Site Assembly Report AT Site Assembly Report AT Site Assembly Report AT Site Assembly Report AT Site Assembly Report
0/264 Per Assy Lot X (2 Groups)
"One for back up" =528 min
JESD22 A113 30 Post CSAM, )
MSL1 Pre-cond (JESD22-A113) Bake 125C 24 Hrs JEDC J-STD- 7716, 3 Assy lots X PASS X PASS X PASS X PASS X PASS QBS to Qual device 1,2,3
020 80 HAST,
77 UHAST
Soak 85C, 85% RH 168Hrs 0/154 3 Assy lots X PASS X PASS X PASS X PASS X PASS QBS to Qual device 1,2,3
IR reflow 260C 3 cycles 0/154 3 Assy lots X PASS X PASS X PASS X PASS X PASS QBS to Qual device 1,2,3
Temp Cycle (TC) Mount(t:sso?'nz:éng(?a)nﬁ;g;lgsh(isr Card) 500 cycles JE/?IIEDCZ-ZQQSELl 0/77 3 Assy lots X PASS X PASS X PASS X PASS X PASS QBS to Qual device 1,2,3
1000 cycles 0/77 3 Assy lots X PASS X PASS X PASS X PASS X PASS QBS to Qual device 1,2,3
Shift Analysis Compare Pre PC, 500 and 1000 cycles Per DIC- 118 0/77 3 Assy lots X PASS X PASS X PASS X PASS X PASS QBS to Qual device 1,2,3
. . Passivation crack was PassSivation Crack was Passivation crack was . .
Passivation crack was Passivation crack was found
SEM Inspection found 5/5 found 5/5 found 4/5 found 4/5 5/5
Die Level Integrity Scan entire Die surface with high mag zoom post 1000 cyc 0/5 3 Assy lots X . X The crack is stopped on X The crack is stopped on X (additional check) The crack is stopped on X . QBS to Qual device 1,2,3
Enough to see nitride fractures The crack is stopped on the the to The crack is stopped on the
p metal from FIB the top metal from FIB the top metal from FIB
top metal from FIB results " el " top metal from FIB results
Crater Crater Testing
(Min 30 Bonds from 5 Devices) Ref Asst Spec 0/30 3 Assy lots X PASS X PASS X PASS X PASS
Examine both pad and bottom of ball bond
0/80
HAST 130, 851/5::2323'21:;: ’?/1;0: Op Max 96 Hrs JESD22-A110 Adding 3 Assy lots X PASS X PASS X PASS X PASS QBS to Qual device 1,2,3
+(3) for Post 1X below
Shift Analysis Compare Pre PC, 96 hrs Per DIC- 118 0/77 3 Assy lots X PASS X PASS X PASS X PASS QBS to Qual device 1,2,3
(2 X HAST) JESD22-A101/A110 JESD22-A110 .
Extend HAST (96 hrs out to 192 hrs) 130C, 85%RH 33.3 psia Ve = Op Max 192 Hrs AEC-Q006 0/77 3 Assy lots X Pass X Pass X Pass X Pass QBS to Qual device 1,2,3
Shift Analysis Compare Pre PC, 96, 192 hrs Per DIC- 118 0/77 3 Assy lots X X X X QBS to Qual device 1,2,3
SEM Inspection
Die Level Integrity Scan entire Die surface with high mag zoom post 96 Hrs 0/5 3 Assy lots X PASS X PASS X PASS X PASS QBS to Qual device 1,2,3
Enough to see nitride fractures HAST
HAST Alternative Cond (264 hrs)
UHAST JESD22-A118 96 Hrs JEDD22 A118 0/77 3 Assy lots X PASS X PASS X PASS X PASS QBS to Qual device 1,2,3
130C, 85%RH 33.3 psia
Shift Analysis Compare Pre PC, 96 hrs Per DIC- 118 0/77 3 Assy lots X PASS X PASS X PASS X PASS QBS to Qual device 1,2,3

SEM Inspection ost 96 hrs
Scan entire Die surface with high mag zoom P 0/5 3 Assy lots X PASS X PASS X PASS X PASS

HAST QBS to Qual device 1,2,3
Enough to see nitride fractures

Die Level Integrity

Post UHAST 3 Bonds from 5 Devices
Cross section/SEM, measure IMC formation post 96 Hrs 0/5 3 Assy lots X PASS X PASS X PASS X PASS
measure remaining pad and splash

Post HAST (Ball Bond Cross Section)

IMC Check QBS to Qual device 1,2,3

Post UHAST (Wedge Sh
0s (Wedge Shear) Post UHAST 3 Bonds from 5 Devices

Shear then SEM to mesure remaining . post 96 Hrs 0/5 3 Assy lots X PASS X PASS X PASS X PASS QBS to Qual device 1,2,3
. To record actual wedge strength in grams
material
Post UHAST (Wedge X'Sectlon) Post U.HAST 3 Bonds from 5 Devices . post 96 Hrs 0/5 3 Assy lots X PASS X PASS X PASS X PASS QBS to Qual device 1,2.3
SEM of cross section Cross section/SEM, measure IMC formation
HTSL 0/80
. (JESD22-A103) Ta>150C 168 Hrs JESD A103 Adding 3 Assy lots X PASS X PASS X PASS X PASS QBS to Qual device 1,2,3
High Temperature Storage
+ (3) for Post 1X below

500 Hrs 0/77 3 Assy lots X PASS X PASS X PASS X PASS QBS to Qual device 1,2,3
1000 Hrs 0/77 3 Assy lots X PASS X PASS X PASS X PASS QBS to Qual device 1,2,3

Shift Analysis Compare Pre PC, 500 and 1000 hrs 0/77 3 Assy lots X PASS X PASS X PASS X PASS QBS to Qual device 1,2,3

Post HTSL 3 Bonds from 5 Devices
Cross section/CSAM, measure IMC formation

Post HTSL (Ball Bond C Secti 1 Devi .
os (Ball Bond Cross Section) (Make side by side WBP measurement comparison Pre Mold post 1000 Hrs vice X 3 Assy lots X PASS X PASS X PASS X QBS to Qual device 1,2,3
IMC Check . . . Each Bond Wire
TC cross section units vs post HTSL units to document IMC
growth)

2X HTSL JESD A103 X

. ( ) (JESD22-A103) Ta>150C 2000 Hrs 0/77 3 Assy lots X PASS X PASS X PASS X QBS to Qual device 1,2,3
High Temperature Storage AEC-Q006

Shift Analysis Compare Pre PC, 500 1000 and 2000 hrs 0/77 3 Assy lots X X X X QBS to Qual device 1,2,3

Post HTSL (Min 30 Bonds from 5 Devices)
(Make side by side WBP measurement comparison Pre Mold

Post HTSL Wire Bond Pull ) post 2000 Hrs 0/30 Bonds 3 Assy lots X PASS X PASS X PASS X QBS to Qual device 1,2,3
TC measurements vs post HTSL units to demonstrate IMC
growth through increase wire pull strength)
Post HTSL (Min 30 Bonds from 5 Devices)
Make side by side WBP t i Pre Mold )
Post HTSL Wire Bond Shear (Make side by side measureme_n comparison Fre Vo post 2000 Hrs 0/30 Bonds 3 Assy lots X PASS X PASS X PASS X QBS to Qual device 1,2,3
TC measurements vs post HTSL units to demonstrate IMC
growth through increase wire pull strength)
Die Sh X
e Shear MIL-STD-750 (2017) Cpk>1.66 0/5 3 Assy lots X PASS X PASS X PASS X QBS to Qual device 1,2,3
(Post HTSL 1000 hrs)
Crater Crater Testing
(Min 30 Bonds from 5 Devices) Ref Asst Spec 0/30 Bonds 3 Assy lots X PASS X PASS X PASS X QBS to Qual device 1,2,3
Examine both pad and bottom of bal bond
Post HTSL 3 Bonds from 5 Devices
Cross section/CSAM, measure IMC formation
Post HTSL (Ball Bond Cross Section
( IMC Check fon) (Make side by side WBP measurement comparison Pre Mold post 2000 Hrs 0/5 3 Assy lots X PASS X PASS X PASS X QBS to Qual device 1,2,3
TC cross section units vs post HTSL units to document IMC
growth)
Post HTSL (Wedge Shear) Post HTSL 3 Bonds from 5 Devices _
Shear then SEM to mesure remaining . post 2000 Hrs 0/5 3 Assy lots X PASS X PASS X PASS X QBS to Qual device 1,2,3
. To record actual wedge strength in grams
material
Post HTSL 3 Bonds from 5 Devices
Cross section/CSAM, measure wedge bond
Post HTSL (Wedge Bond Cross Section) measure remaining pad and splash .
ost 2000 Hrs 0/1 3 Assy lots X X X X QBS to Qual device 1,2,3
Wedge weld Check (Make side by side cross section comparison Pre Mold TC P / y PASS PASS PASS
cross section wedge bond units vs post HTSL units to
observed any new formation)
Test Group B - Accelerated Lifetime Simulation Tests
HTOL Ta=125C, 100% Vcc 168 Hrs JESD22 A108 0/77 3 WF X PASS X PASS X PASS X PASS X PASS QBS to Qual device 1
or Ta=150 for 408 hrs 500 Hrs JESD22 A108 0/77 3 WF X PASS X PASS X PASS X PASS X PASS QBS to Qual device 1
1000 Hrs JESD22 A108 0/77 3 WF X PASS X PASS X PASS X PASS X PASS QBS to Qual device 1
Shift Analysis Compare Pre PC, 0, 168, 500 and 1000 hrs Per DIC- 118 0/77 3 WF X PASS X PASS X PASS X PASS X PASS QBS to Qual device 1
Optical and SEM Inspection
Die Level Integrity Scan entire Die surface with high mag zoom post 1000 hrs 0/5 3 WF X PASS X PASS X PASS X PASS
Enough to see burn marks/nitride fractures
ELFR
o Ta=125C, 100% Vcc 48 hrs IAEC-Q100-008 0/800 3 WF X PASS X PASS X PASS X PASS QBS to Qual device 1
Earlier Life Failure Rate
EDR
. AEC-Q100-005 0/77 3 WF
NVM Endurance & Data Retention
Test Group C - Package Assembly Integrity Tests
WBS JESD22-B116B Cpk>1.66 IAEC-Q100-001 0/5 30 Bonds X PASS X PASS X PASS X QBS to Qual device 1,2,3
WBP MIL-STD883-2011 Cpk>1.66 IL-STD883-20 0/5 30 Bonds X PASS X PASS X PASS X QBS to Qual device 1,2,3
Crater Testi X
Crater rater festing TBD 0/30 Bonds 3 Assy X PASS X PASS X PASS X QBS to Qual device 1,2,3

(Min 30 Bonds from 5 Devices)

Ball (FA) Free Air Ball Measurement Cpk>1.66 0/30 Bonds 3 Assy X PASS X PASS X PASS X

BS to Qual device 1,2,3
(Min 30 Bonds from 5 Devices) Q Q

Ball Diameter Post Bond

Ball (PB) ) ] Cpk>1.66 0/30 Bonds 3 Assy X PASS X PASS X PASS X QBS to Qual device 1,2,3
(Min 30 Bonds from 5 Devices)
Ball (Height)  BallHeght Cpk>1.66 0/30 Bonds 3 Assy X PASS X PASS X PASS X OBS to Qual device 1,2,3
(Min 30 Bonds from 5 Devices)
SoIdeSrI:biIity >95% Coverage 5 Seconds JESD22 B102 0/15 1 Assy X PASS X PASS X PASS X QBS to Qual device 1,2,3
PD JESD22 B100 0/3 with Cpk>1.67
Package Outline /3 with Cplc> 3 Assy X PASS X PASS X PASS X QBS to Qual device 1,2,3

Physical Dimensions JESD22 B108

Test Group D - Die Fabrication Realibility Tests

The data, test method, calculations and internal
criteria should be available to the user upon X PASS X PASS X PASS
request for new technologies.

EM
Electromigration

The data, test method, calculations and internal
criteria should be available to the user upon X PASS X PASS X PASS
request for new technologies.

TDDB
Time Dependant Dieletric Breakdown

The data, test method, calculations and internal
criteria should be available to the user upon X PASS X PASS X PASS
request for new technologies.

HCI
Hot Carrier Injection

The data, test method, calculations and internal

NBTI
. . criteria should be available to the user upon X PASS X PASS X PASS
Negative Bias Temperature Instability .
request for new technologies.
Stress Migration X PASS X PASS X PASS
Test Group E - Electrical Verification
ESD
HBM
HBM (AEC-Q100-002) +-2KV JAEC-Q100-002 0/3 1 WF X PASS X PASS X PASS X PASS X QBS to Qual device 1
Human Body Model
CD'YI CDM (AEC-Q100-011) >750 JAEC-Q100-011 0/3 1 WF X PASS X PASS X PASS X PASS X QBS to Qual device 1
Charged Device Model
tu Max O ting T. Ti Tj 100mA AEC 0/6 1 WF X PASS X PASS X PASS X PASS X QBS to Qual device 1
Latch-up (Class 1) ax Operating Ta or Tc or Tj m Q100-004 0 Qual device
h
Char Typ -40C, 0C, 25C, 85C, 125C Operating Range AEC-Q003 0/30 X PASS X PASS X PASS X PASS X QBS to Qual device 1

Characterization

Test Group F - Defect Screening Tests

Remark:

= New Tests per AEC Q100/006

Summary:
Submitted By:
Approved By:

Vanessa Tien
Michael Kulbeth







Certificate of Design, Construction & Qualification

|Doc Revision # = Automotive 07

Automotive Grade Le' Grade 0 -40C to +150C ambient operating temperature range
Grade 1 -40C to +125C ambient operating temperature range
Grade 2 -40C to +105C ambient operating temperature range
m Grade 3 -40C to +85C ambient operating temperature range
w Grade 4 -0C to +70C ambient operating temperature range
’ < o > - J . . . o -
= = = N S = Description: AEC-Q100 Rev H Qualification
CAT, full qual CAT, Control lot CAT
Do not removed these columns Qual Device 1 Qual Device 2 __
General Part Number AP22818AKEWT-7 AP22818AKEWT-7 See "completed device list"
Grade0,1,2,3,4 3 3 3
PG # PG2.1 PG2.1 PG2.1
Die Revision BO BO BO
Package TSOT25 TSOT25 TSOT25
Wire Bond, Cu Piller, Bump, CSP Wire Bond Wire Bond Wire Bond
MSL Level MSL1 MSL1 MSL1
Package Size 2.8%2.9%0.92 2.8%2.9%0.92 2.8%2.9%0.92
Die Quantity (eg. Die per package) 1 1 1
Die to Die Bonding (Y/N) N N N
Down Bonding (Y/N) N N N
Die Name(1) AD08070502B0-SP AD08070502B0 AD08070502B0-SP/AD08070502C0-SP
SPFAB wafer Name DBH wafer Name SPFAB wafer Name
Die Size (W/L/Thickness 0.855X0.930mm 0.855X0.930mm 0.855X0.930mm
. 0.18um CMOS SP180AN. 0.18um CMOS SP180AN.
Die Process / Technology CMOS 0.18um 5V 1P3M, 1830AN18BA
SP18BC5V_3LM SP18BC5V_3LM
No of masks Steps 19 18* 19
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu
Wire Diameter 1.3mil 1.3mil 1.3mil
Fab Wafer FAB SPFAB Dongbu Hitek SPFAB
Wafer FAB Location USA Korean USA
Wafer Diameter 8" 8" 8"
Wafer Thickness 725um 725um 725um
Top Metal Type/Bond Pad Composition AlCu AlCu AlCu
Top Metal Thickness 4um 4um 4um
No. of bond over active area 9 9 9
Glass Transistion Temp 150 degree C 150 degree C 150 degree C
Header plating (Die Land Area) Bare Cu Bare Cu Bare Cu
Max Junction Temp 150 degree C 150 degree C 150 degree C
No of masks Steps 19 18 19
Metal Layers 3 3 3
Maximum Power Consumptionin in Watts 0.768W 0.768W 0.768W
Wafer Lot# MO000850127
SWR# ESR2307-016 N/A N/A
BackgrindThinkness CAT CAT CAT
Backgrind Location CAT CAT CAT
Bond Type (at Die) Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy
Die Attach Material H9607 H9607 H9607
Leadframe Type etching etching etching
Leadframe Material TSOT23-5L D Type/CDA194 TSOT23-5L D Type/CDA194 TSOT23-5L D Type/CDA194
Ag plated or Bare Cu Bare Cu Bare Cu Bare Cu
Molding Compound Type CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1700HF40SK-D3
Green Compound (Yes/No) Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes
AT/Rel Assembly Site CAT CAT CAT
FT Test Site CAT CAT CAT
Realibility Test Site CAT CAT CAT
DataSheet Complete (Y/N) Y Y Y
DFMEA Y Y Y
Qual Plan # 22111402 22111402 22111402
Realibility Testing
Results
Test Test Conditions Duration / Limits Fail/SS Lots Required X =Test Needed Results Pass/Fail X =Test Needed Results Pass/Fail X =Test Needed pass/Fail

Test Group A - Accelerated Environment Stress Tests

Time Zero Assembly Integrity

X

X

X

. (Expand Group Button on Left to see tests) Assy Report . . .
(Include in Assembly Report) AT Site Assembly Report AT Site Assembly Report AT Site Assembly Report
0/264 Per Assy Lot X
(2 Groups)
"One for back up" =
528 min X
MSL1 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 3 Assy lots X PASS X PASS QBS to Qual device 1
30 Post CSAM,
77 TC,
80 HAST,
77 UHAST
Soak 85C, 85% RH 168Hrs 0/154 3 Assy lots X PASS X PASS QBS to Qual device 1
IR reflow 260C 3 cycles 0/154 3 Assy lots X PASS X PASS QBS to Qual device 1
MSL3 Pre-cond
(JESD22-A104) -65C-150C .
Temp Cycle (TC 500 cycles 0/77 3 Assy lots X PASS X PASS QBS to Qual device 1
P Cycle (TC) Mounted on PCB Board (Daughter Card) Y / v
1000 cycles 0/77 3 Assy lots X PASS PASS QBS to Qual device 1
Shift Analysis Compare Pre PC, 500 and 1000 cycles Per DIC- 118 0/77 3 Assy lots X PASS X PASS QBS to Qual device 1
SEM Inspection Passivation crack Passivation crack
Die Level Integrity Scan entire Die surface with high mag zoom post 1000 cyc 0/5 3 Assy lots X found X found QBS to Qual device 1
Enough to see nitride fractures
Crater Testing
Crater (Min 30 Bonds from 5 Devices) Ref Asst Spec 0/30 3 Assy lots X PASS X PASS QBS to Qual device 1
Examine both pad and bottom of ball bond
JESD22-A101/A110 0/80
HAST ] 96 Hrs Adding 3 Assy lots X PASS X PASS QBS to Qual device 1
130C, 85%RH 33.3 psia Vcc = Op Max
+(3) for Post 1X below
Shift Analysis Compare Pre PC, 96 hrs Per DIC- 118 0/77 3 Assy lots X PASS X PASS QBS to Qual device 1
(2 X HAST) JESDZZ-A]'O}/AHO 192 Hrs 0/77 3 Assy lots X PASS X PASS QBS to Qual device 1
Extend HAST (96 hrs out to 192 hrs) 130C, 85%RH 33.3 psia Vcc = Op Max
Shift Analysis Compare Pre PC, 96, 192 hrs Per DIC- 118 0/77 3 Assy lots X PASS X PASS QBS to Qual device 1
SEM Inspection
. . . . . . post 96 Hrs .
Die Level Integrity Scan entire Die surface with high mag zoom HAST 0/5 3 Assy lots X PASS X PASS QBS to Qual device 1
Enough to see nitride fractures
HAST Alternative Cond (264 hrs)
JESD22-A118
UHAST . 96 Hrs 0/77 3 Assy lots X PASS X PASS QBS to Qual device 1
130C, 85%RH 33.3 psia
Shift Analysis Compare Pre PC, 96 hrs Per DIC- 118 0/77 3 Assy lots X PASS X PASS QBS to Qual device 1
SEM Inspection o5t 96 hrs
Die Level Integrity Scan entire Die surface with high mag zoom P HAST 0/5 3 Assy lots X PASS X PASS QBS to Qual device 1
Enough to see nitride fractures
HTSL 0/80
N (JESD22-A103) Ta>150C 168 Hrs Adding 3 Assy lots X PASS X PASS QBS to Qual device 1
High Temperature Storage
+(3) for Post 1X below
500 Hrs 0/77 3 Assy lots X PASS X PASS QBS to Qual device 1
1000 Hrs 0/77 3 Assy lots X PASS X PASS QBS to Qual device 1
Shift Analysis Compare Pre PC, 500 and 1000 hrs 0/77 3 Assy lots X PASS X PASS QBS to Qual device 1
) (2X HTSL) (JESD22-A103) Ta>150C 2000 Hrs 0/77 3 Assy lots X PASS X PASS QBS to Qual device 1
High Temperature Storage
Shift Analysis Compare Pre PC, 500 1000 and 2000 hrs 0/77 3 Assy lots X PASS X PASS QBS to Qual device 1
Die Sh
1€ Shear MIL-STD-750 (2017) Cpk>1.66 0/5 3 Assy lots X PASS X PASS QBS to Qual device 1
(Post HTSL 1000 hrs)
Crater Testing
Crater (Min 30 Bonds from 5 Devices) Ref Asst Spec 0/30 Bonds 3 Assy lots X PASS X PASS QBS to Qual device 1
Examine both pad and bottom of bal bond
Test Group B - Accelerated Lifetime Simulation Tests
HTOL Ta=125C, 100% Vcc 168 Hrs 0/77 3 WF X PASS X PASS QBS to Qual device 1
or Ta=150 for 408 hrs 500 Hrs 0/77 3 WF X PASS X PASS QBS to Qual device 1
1000 Hrs 0/77 3 WF X PASS X PASS QBS to Qual device 1
Shift Analysis Compare Pre PC, 0, 168, 500 and 1000 hrs Per DIC- 118 0/77 3 WF X PASS X PASS QBS to Qual device 1
ELFR
o ) Ta=125C, 100% Vcc 48 hrs 0/800 3 WF X X PASS QBS to Qual device 1
Earlier Life Failure Rate
Test Group C - Package Assembly Integrity Tests
WBS JESD22-B116B Cpk>1.66 0/5 30 Bonds X PASS X PASS QBS to Qual device 1
WBP MIL-STD883-2011 Cpk>1.66 0/5 30 Bonds X PASS X PASS QBS to Qual device 1
Crater  CraterTesting TBD 0/30 Bonds 3 Assy X PASS X PASS QBS to Qual device 1
(Min 30 Bonds from 5 Devices)
Ball (FA) Free Air Ball Measurement Cpk>1.66 0/30 Bonds 3 Assy X PASS X PASS QBS to Qual device 1
(Min 30 Bonds from 5 Devices)
Ball Diameter Post Bond .
Ball (PB) . . Cpk>1.66 0/30 Bonds 3 Assy X PASS X PASS QBS to Qual device 1
(Min 30 Bonds from 5 Devices)
. Ball Height .
Ball (Height) . . Cpk>1.66 0/30 Bonds 3 Assy X PASS X PASS QBS to Qual device 1
(Min 30 Bonds from 5 Devices)
D
S . >95% Coverage 5 Seconds 0/15 1 Assy X PASS X PASS QBS to Qual device 1
Solderability
PD . . .
) . ) Package Outline 0/3 with Cpk>1.67 3 Assy X PASS X PASS QBS to Qual device 1
Physical Dimensions
Test Group D - Die Fabrication Realibility Tests
EM The data, test method, calculations and internal
R X criteria should be available to the user upon X PASS PASS
Electromigration .
request for new technologies.
TODB The data, test method, calculations and internal
! . . criteria should be available to the user upon X PASS PASS
Time Dependant Dieletric Breakdown .
request for new technologies.
The data, test method, calculations and internal
HCI - .
) L. criteria should be available to the user upon X PASS PASS
Hot Carrier Injection X
request for new technologies.
The data, test method, calculations and internal
NBTI s .
) ) . criteria should be available to the user upon X PASS PASS
Negative Bias Temperature Instability )
request for new technologies.
Stress Migration X PASS
Test Group E - Electrical Verification
ESD
HBM .
HBM (AEC-Q100-002) +-2KV 0/3 1 WF X PASS X PASS QBS to Qual device 1
Human Body Model
CDM .
A CDM (AEC-Q100-011) >750 0/3 1 WF X PASS X PASS QBS to Qual device 1
Charged Device Model
tu Max Operating Ta or Tc or Tj 100mA 0/6 1 WF X PASS X PASS QBS to Qual device 1
ax Operating Ta or Tc or m 0 Qual device
Latch-up (Class I1) P 8 !
Ch
ar Typ -40C, 0C, 25C, 85C, 125C Operating Range 0/30 X PASS X PASS QBS to Qual device 1

Characterization

Test Group F - Defect Screening Tests

Test Group G - Cavity Package Integrity Tests (Ceramic Testing Only)
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