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DATE: 9" June, 2021
PCN #: 2527

PCN Title: Additional Wafer Sources (GFAB, JKFAB), New Bill of Materials (BOM)
with PdCu Bond Wire, and Additional Assembly/Test Site (CAT)

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 within 30 days as well. Otherwise, samples may not be built prior to this
change. 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-2527 REV 1
Notification Date: Implelgwaetg.tatlon Product Family: Change Type: PCN #:
gth June, 2021 oih September, 2021 Analog Qualified Addmon.al FAB, BOM, A/T 2597
Semiconductors Site
TITLE

Additional Wafer Source (GFAB, JKFAB), New Bill of Materials (BOM) with PdCu Bond Wire, and Additional Assembly/Test
(AJT) Site (CAT)

DESCRIPTION OF CHANGE

This PCN is being issued to notify customers that in order to assure continuity of supply, Diodes has qualified two additional
internal wafer sources (GFAB) located in Greenock, Scotland and (JKFAB) located in HsinChu, Taiwan, and new bill of
materials (BOM) with PdCu bond wire. Some of these devices will also include an additional Diodes internal A/T site (CAT)
located in Chengdu, China as noted in Table 3.

Full electrical characterization and high reliability testing has been completed on representative part numbers to ensure no
change to device functionality or electrical specifications in the datasheet. Refer to the attached qualification report
embedded in this file (to view, download this PCN file then open it with a PDF viewer to see the attached qual report).

IMPACT

Continuity of Supply. There will be no change to the Form, Fit or Function of products affected, unless specifically indicated.
No change in datasheet parameters and product performance.

PRODUCTS AFFECTED

Table 1 - Qualified Additional Wafer Source (GFAB)

Table 2 - Qualified Additional Wafer Source (GFAB), Additional (BOM) to Include PdCu Bond Wire

Table 3 - Qualified Additional Wafer Source (GFAB), Additional A/T Site (CAT), Additional (BOM) to Include PdCu Bond Wire
Table 4 - Qualified Additional Wafer Source (JKFAB), Additional (BOM) to Include PdCu Bond Wire

Table 5 - Qualified Additional Wafer Source (JKFAB)

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: http://www.diodes.com/products/

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.

DIC-034 R4 Page 2 of 3
Diodes Incorporated Rel Date: 2/8/2019
www.diodes.com



DrCOES.

I M € O R P O R AT E D

Table 1 - Qualified Additional Wafer Source (GFAB)

AP4310EMTR-AG1

AP4310EMTR-G1

AS339AMTR-E1

AS339AMTR-G1

AS339AP-E1

AS358AGTR-G1

AS358AP-E1

AS358GTR-E1

AS358MMTR-G1

AS393AP-E1

AS393GTR-E1

AS393MMTR-G1

Table 2 - Qualified Additional Wafer Source (GFAB), Additional (BOM) to Include PdCu Bond Wire

AS321KTR-E1

AS321KTR-G1

AS324AMTR-E1

AS324AMTR-G1

AS324GTR-E1

AS324GTR-G1

AS324MTR-E1

AS324MTR-G1

AS339GTR-E1

AS339GTR-G1

AS339MTR-E1

AS339MTR-G1

AS358AMTR-E1

AS358MTR-E1

AS358MTR-G1

AS393MTR-E1

AS393MTR-G1

LM2901AS14-13

LM2901AT14-13

LM2901S14-13

LM2901T14-13

LM2902AS14-13

LM2902AT14-13

LM2902S14-13

LM2902T14-13

LM2903ATH-13

LM2903TH-13

LM2904ATH-13

LM2904TH-13

Table 3 - Qualified Additional Wafer Source (GFAB), Additional A/T Site (CAT), Additional (BOM) to Include PdCu Bond Wire

AS358AMTR-G1

AS393AMTR-E1

AS393AMTR-G1

LM2903AM8-13

LM2903AS-13

LM2903M8-13

LM2903S-13

LM2904AM8-13

LM2904AS-13

LM2904M8-13

LM2904S-13

Table 4 - Qualified Additional Wafer Source (JKFAB), Additional (BOM) to Include PdCu Bond Wire

AS339GTR-E1

AS339GTR-G1

AS339MTR-E1

AS339MTR-G1

LM2901AS14-13

LM2901AT14-13

LM2901S14-13

LM2901T14-13

Table 5 - Qualified Additional Wafer Source (JKFAB)

AH21174-AG1

AH277AZ4-AG1

AP2202K-3.0TRG1

AP2210K-2.8TRE1

AP2210N-2.8TRG1

AP2213H-2.5TRG1

AH21174-BG1

AH277AZ4-BG1

AP2202K-3.3TRE1

AP2210K-2.8TRG1

AP2210N-3.0TRE1

AP2213H-3.3TRG1

AH26674-AG1

AH277AZ4-CG1

AP2202K-3.3TRG1

AP2210K-3.0TRE1

AP2210N-3.0TRG1

AP4310EMTR-AG1

AH26674-BG1

AP2202K-2.5TRE1

AP2202K-5.0TRG1

AP2210K-3.0TRG1

AP2210N-3.3TRE1

AP4310EMTR-G1

AH26674-CG1

AP2202K-2.5TRG1

AP2202K-ADJTRE1

AP2210K-3.3TRE1

AP2210N-3.3TRG1

AS339AMTR-E1

AH27674-AG1

AP2202K-2.6TRE1

AP2202K-ADJTRG1

AP2210K-3.3TRG1

AP2210N-3.6TRG1

AS339AMTR-G1

AH27674-AG1-01

AP2202K-2.6TRG1

AP2202R-3.3TRE1

AP2210K-5.0TRG1

AP2210N-4.0TRG1

AS339AP-E1

AH276Z4-AG1-F

AP2202K-2.8TRE1

AP2202R-3.3TRG1

AP2210K-ADJTRG1

AP2210N-5.0TRG1

AH27674-BG1

AP2202K-2.8TRG1

AP2210K-2.5TRE1

AP2210N-2.5TRE1

AP2213D-3.3E1

AH27674-CG1

AP2202K-3.0TRE1

AP2210K-2.5TRG1

AP2210N-2.8TRE1

AP2213D-3.3TRE1
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Certificate of Design, Construction & Qualification

Description: Qualification of GP4373W5-7

Ual Device by QBS

Approved By:

General Part Number GP4373W5-7 GP4373W5-7 GP4373W5-7 GP4373KTR-G1
Package SOT25 SOT25 SOT25 SOT25
Wire Bond, Cu Piller, CSP Wire Bond Wire Bond Wire Bond Wire Bond
MSL Level 1 1 1 1
Package Size 1.47*1.03*1.5 1.47*1.03*1.5 1.47*1.03*1.5 1.47*1.03*1.5
Die Quantity (eg. Die per package 1 1 1 1
Die Name(1) BN094Q0-2 BN094Q0-2 BN094J0-2 BNO94EQ-2
Die Size (W/L/Thickness 1.47*1.03*0.675mm 1.47*1.03*0.675mm 1.47*1.03*0.675mm 1.47*1.03*0.675mm
Die Process / Technology 0.5BCD 0.5BCD 0.5BCD 0.5BCD
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu PdCu
Wire Diameter 1mil 1mil 1mil 1mil
Fab Wafer FAB SFAB-2 SFAB-2 SFAB-2 SFAB-2
Wafer Diameter 6 6 6 6
Wafer Thickness 675um 675um 675um 675um
Top Metal Type/Bond Pad Composition ALCu ALCu ALCu ALCu
Top Metal Thickness 3um 3um
Die Conforming Coating Si02 5000A+ SIN 5000A SiO2 5000A+ SIN 5000A Si02 5000A+ SIN 5000A SiO2 5000A+ SIN 5000A
Die passivation thickness range SKA+5KA SKA+5KA SKA+5KA SKA+5KA
No. of bond over active area 0 0 0 0
Glass Transistion Temp 140C 140°C 140C 140°C
Lead Material Manufacture NBKQ NBKQ NBKQ NBKQ
Header plating (Die Land Area) Ag Ag Ag Ag
Max Junction Temp 150C 150°C 150C 150C
Max Thermal resistance Junc (case) 42 °C/W. 42 °CIW. 42 °C/W. 42 °CIW.
Max Thermal resistance Junc (amibent 180°C/W. 180°C/W. 180°C/W. 180°C/W.
No of masks Steps 23 23 23 23
Metal Layers 3 3 3 3
Metal Density per Layer 70% 70% 70% 70%
Min Metal Width 4um 4um 4um 4um
Min Metal Spacing 4um 4um 4um 4um
Power Consumption 0.5W 0.5W 0.5W 0.5W
Package BackgrindThinkness 140um 140um 140um 140um
Backgrind Location CAT CAT CAT CAT
ond Type (at Die; Ball Ball Ball Ball
ond Type (at LF) Wedge Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy Epoxy
Die Attach Material 84-1LMISRA(5 Hili) 84-1LMISRA(F Hifi%) 84-1LMISRA(S: Hif%) 84-1LMISR4(5: %)
Min Bond Pad Pitch 120 120
Leadframe Type TSOT23-5L D TYPE 16ROW TSOT23-5L D TYPE 16ROW TSOT23-5L D TYPE 16ROW TSOT23-5L D TYPE 16ROW
Leadframe Material
Molding Compound Type CEL-1700HF40SK-D3 (M2) CEL-1700HF40SK-D3 (M2) CEL-1700HF40SK-D3 (M2) CEL-1700HF40SK-D3 (M2)
Green Compound (Yes/No; Y Y Y Y
Lead-Free (Yes/No) Y Y Y Y
AT/Rel Assembly Site CAT CAT CAT CAT
FT Test Site CAT CAT CAT CAT
Realibility Test Site BCD BCD BCD BCD
Qual Plan # 20011701 19092901 18102204 18102204
Real y Testing
Test Test Conditions Duration / Limits Fail/SsS X = Test Needed Results_ X = Test Needed Results_ X = Test Needed Results_ X = Test Needed Results_
Pass/Fail Pass/Fail Pass/Fail Pass/Fail
MSL1 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 0/154 QBS to QBS Device3 X Pass
Soak 85C, 85% RH 168Hrs 0/154 QBS to QBS Device3 X Pass
IR reflow 260C 3 cycles 0/154 QBS to QBS Device3 X Pass
(JESD22-A104) -65C-150C 9
Temp Cycle (TC) Mounted on PCB Board (Daughter Card’ 500 cycles or77 QBS to QBS Device3 X Pass
1000 cycles 0/77 QBS to QBS Device3 X Pass
JESD22-A101/A110 9
HAST 130C, 859%RH 33.3 psia Vee = Op Max 96 Hrs o177 QBS to QBS Device3 X Pass
HTSL (JESD22-A103) y
High Temperature Storage Ta>150C 168 Hrs o7 QBS to QBS Device3 X Pass
500 Hrs or QBS to QBS Device3 X Pass
1000 Hrs or QBS to QBS Device3 X Pass
HTOL Ta=125C, 100% Vce 168 Hrs or QBS to QBS Devicel X Pass
or Ta=150 for 408 hrs 500 Hrs or
1000 Hrs or X Pass X Pass
BS JESD22-B116B Cpk>1.66 [ QBS to QBS Device: X Pass X Pass
BP MIL-STD883-2011 Cpk>1.66 0/! QBS to QBS Device: X Pass X Pass
Human Body Model HBM (AEC-Q100-002) +-2KV. 0/, QBS to QBS Device: X Pass+-8KV X Pass
Charged Device Model CDM (AEC-Q100-011) +-750V 0/, QBS to QBS Device: X Pass+-2KV X Pass
LU .
Latch-up (Class I Max Operating Ta or Tc or Tj 100mA 0/6 QBS to QBS Devicel X Pass X Pass
Chavafllanvzaﬂon Typ -40C, O_C 25C, 85C Operating Range 0/30 QBS to QBS Devicel X Pass X Pass
Summary: Luo GanJun 2020/1/17
Submitted By: Luo GanJun 2020/1/17






Certificate of Design, Construction & Qualification

Description: Qualification of 2u18V BPLS (AP2213 & AP2210 & AP2202) at JKFAB

] N C o n 1 R A T E . |
Qu&l Device 1 Qu_al Device 2 Quﬁl Device 3
General Part Number AP2210N-3.3TRG1 AP2213M-3.3TRG1 AP2202K-ADJTRG1
PG # AAC2211.1.23.3V AAC2213.1.3 3.3V AAC2202.1.2 ADJ
Package SOT-23-3 (SC59) SOIC-8 SOT23-5
Wire Bond, Cu Piller, CSP Wire Bond Wire Bond Wire Bond
MSL Level MSL3 MSL3 MSL3
Package Size 2.92mm*1.6mm*1.15mm 4.9mm*3.9mm*1.55mm 2.96mm*1.6mm*1.15mm
Die Quantity (eg. Die per package) 1 1 1
Die Name(1) AAO057RA-H AAO57TA-H AA054SA-H
Die Size (WI/L/Thickness 1200um*1070um*230um 1200um*1070um*350um 1090um*1070um*230um
Die Process / Technology 2ul8V_BPLS bipolar 2u18V_BPLS bipolar 2ul8V_BPLS bipolar
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu
Wire Diameter 1.0mil 1.0mil 1.0mil
Fab Wafer FAB JKFAB JKFAB JKFAB
Wafer Diameter 6" 6" 6"
Wafer Thickness 675um 675um 675um
Top Metal Type/Bond Pad Composition AL-Si-Cu AL-Si-Cu AL-Si-Cu
Top Metal Thickness 1.2um 1.2um 1.2um
Die Passivation thickness range 5KA SO2+5KA SiN 5KA SO2+5KA SiN 5KA SO2+5KA SiN
Max Junction Temp 150 C 150 C 150 C
No of masks Steps 11 11 11
Metal Layers 1 1 1
Metal Density per Layer 0.7 0.7 0.7
Min Metal Width 6um 6um 6um
Min Metal Spacing 5um 5um 5um
Power Consumption 0.6W 0.6W. 0.6W
RDL Design and Process 2ul8V_BPLS bipolar 2u18V_BPLS bipolar 2ul8V_BPLS bipolar
Number of Transistors 200 200 200
Package BackgrindThinkness 230um 350um 230um
Backgrind Location JCET JCET JCET
Bond Type (at Die) Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge
DB Epoxy/Solder Type epoxy epoxy epoxy.
Die Attach Material 84-3)(A LK) DAD-91L 8290
Min Bond Pad Pitch 166um 166um 166um
# of pad/ball/pin Pitch 6 6 6
Leadframe Type SOT-23-3 SOIC-8 SOT-23-5
Leadframe Material C194 C194 C194
Molding Compound Type GE-1030S KL-G450H GE-1030S
Green Compound (Yes/No) Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes
AT/Rel Assembly Site JCET JCET JCET
FT Test Site JCET JCET JCET
Realibility Test Site BCD BCD BCD
Oual Plan # 20062206 20062206 20062206
— —— ——
Realibilitz Testing
Test Test Conditions Duration / Limits Fail/ss X = Test Needed Results Pass/Fail X = Test Needed Results Pass/Fail X = Test Needed Results Pass/Fail
(JESD22-A113) Bake 125C 24 Hrs 0/154 X Pass X Pass X Pass
MSL3 Pre-condition Soak 30C, 60% RH 192Hrs 0/154 X Pass X Pass X Pass
IR reflow 260C 3 cycles 0/154 X Pass X Pass X Pass
(JESD22-A104) -65C-150C
Temp Cycle (TC) Mounted on PCB Board (Daughter Card) 500 cycles o077 X Pass X Pass X Pass
1000 cycles /77 X Pass X Pass X Pass
JESD22-A101/A110
HAST 130C, 85%RH 33.3 psia Ve = Op Max 96 Hrs o077 X Pass X Pass X Pass
JESD22-A118
UHAST 130C, 85%RH 33.3 psia 96 Hrs /77 X Pass X Pass X Pass
HTSL (JESD22-A103)
High Temperature Storage Ta>150C 168 Hrs o % Pass X Pass % Pass
500 Hrs /77 X Pass X Pass X Pass
1000 Hrs /77 X Pass X Pass X Pass
HTOL Ta=105C, 100% Vcc 168 Hrs 0/77 X Pass X Pass X Pass
or Ta=150 for 408 hrs 500 Hrs 077 X Pass X Pass X Pass
1000 Hrs /77 X Pass X Pass X Pass
Earlier LifEeLFF;Iure Rate Ta=125C, 100% Vcc 48 hrs 0/800 X Pass QBS to Qual Device 1 QBS to Qual Device 1
JESD22-B116B Cpk>1.66 0/5 X Pass X Pass X Pass
WBP MIL-STD883-2011 Cpk>1.66 0/5 X Pass X Pass X Pass
SD - >95% Coverage 5 Seconds 0/15 X Pass X Pass X Pass
Solderability
Physical glijmensions Package Outline Fc'ziijig; X Pass X Pass X Pass
Pass Pass Pass
Human Body Model HBM (AEC-Q100-002) +-2KV 0/3 X +-6KV X +-2KV X +/-1000V
. Pass Pass Pass
Charged Device Model CDM (AEC-Q100-011) +-750V 0/3 X +/-1500V X +/-1500V X +/-1500V
LU . X Pass Pass Pass
Latch-up (Class I} Max Operating Ta or Te or Tj 100mA o X +/-200mA X +/-200mA X +/-200mA
Chﬂag:i'zaﬁon Typ -40C, 25C, 125C Operating Range 0/30 X Pass X Pass X Pass
Summary:
Submitted By:

Approved By:






Certificate of Design, Construction & Qualification

Description: Qualification of 2u 36V Bipolar Process at GFAB

' M ¢ o ®R ® R A T E D
Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4
General Part Number AZ431AZ-ATRG1 AZ431AR-ATRE1 AZ431AN-ATRG1 AP3842CMTR-E1
Package TO-92 SOT89 SOT23 S08
Wire Bond, Cu Piller, CSP Wire Bond Wire Bond Wire Bond Wire Bond
MSL Level NA 3 il 3
Package Size 4.3*4.3*3.5mm 4.6*4.25*1.6mm 2.9%2.4*1.05mm 6.0*4.9*1.5mm
Die Quantity (eg. Die per package; 1 1 1 1
Die Name(1) AA106A-GK AA106A-GK AA106A-GK AAD47EA-GK
Die Size (W/L/Thickness 0.62*0.88mm 0.62*0.88mm 0.62*0.88mm 1.76*1.81mm
Die Process / Technology 2u 36V Bipolar 2u 36V Bipolar 2u 36V Bipolar 2u 36V Bipolar
Wire Bond Material (Au, Cu, Al) Cu Cu Cu PdCu
Wire Diameter 1mil Lmil 1mil 1mil
Fab Wafer FAB GFAB GFAB GFAB GFAB
Wafer Diameter 8" 8" 8" 8"
Wafer Thickness 725 725 725 725
Top Metal Type/Bond Pad Composition AISiCu AISiCu AISiCu AISiCu
Top Metal Thickness 2 2 2 3um
Die passivation thickness range 5000A SiO2+5000A Si3N4 5000A SiO2+5000A Si3N4 5000A SiO2+5000A Si3N4 5000A SiO2+5000A Si3N4
No. of bond over active area 0 0 0 0
Glass Transistion Temp 130 degree C 130 degree C 130 degree C 130 degree C
Max Junction Temp 150 degree C 150 degree C 150 degree C 150 degree C
No of masks Steps 11 11 11 11
Package 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 84-1LMISR4 H9607( 5 i) 84-1LMISR4( 5 E5 %) DAD-91L
Min Bond Pad Pitch 158.5 158.5 158.5
# of pad/ball/pin Pitch 3 3 3 10
Leadframe Type T0-92 SOT89-3L SOT-23R S08
Leadframe Material Tfe0.1 Cul94
Molding Compound Type KL-G450H EME-G600 CEL-1700HF40SK-D3 KL-G450H
Green Compound (Yes/No; Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes
AT/Rel Assembly Site JCET CAT CAT JCET
FT Test Site JCET CAT CAT JCET
Realibility Test Site BCD CAT CAT BCD
Qual Plan # 20022501 20022501 20022501 20022501
Realibility Testing
Test Test Conditions Duration / Limits Faillss X = Test Needed Results X = Test Needed Results X = Test Needed Results X = Test Needed Results.
Pass/Fail Pass/Fail Pass/Fail Pass/Fail
(JESD22-A113) Bake 125C 24 Hrs 0/154 X Pass
MSL1 Pre-cond Soak 85C, 85% RH 168Hrs 0/154 X Pass
IR reflow 260C 3 cycles 0/154 X Pass
(JESD22-A113) Bake 125C 24 Hrs 0/154 X Pass X Pass
MSL3 Pre-cond Soak 30C, 60% RH 192Hrs 0/154 X Pass X Pass
IR reflow 260C 3 cycles 0/154 X Pass X Pass
Temp Cycle (TC) Moum(: dEjané-Qlaig d'ﬁgacllli?ecr Card 500 cycles o077 X Pass X Pass X Pass X Pass
1000 cycles 0/77 X Pass X Pass X Pass X Pass
HAST 130C, SS;E:}Ei;-:lgg/\\/ﬁO: Op Max 96 Hrs o177 X Pass X Pass X Pass X Pass
JESD22-A118
UHAST 130C, 85%RH 33.3 psia 96 Hrs 0/77 X Pass X Pass X Pass X Pass
HTSL (JESD22-A103)
High Temperature Storage Ta>150C 168 Hrs 0/77 X Pass X Pass X Pass X Pass
500 Hrs 0/77 X Pass X Pass X Pass X Pass
1000 Hrs o7 X Pass X Pass X Pass X Pass
HTOL Ta=125C, 100% Vcc 168 Hrs 0/77 X Pass X Pass X Pass X Pass
or Ta=150 for 408 hrs 500 Hrs o7 X Pass X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass X Pass
Earlier L\fele:nure Rate Ta=125C, 100% Vce 48 hrs 0/800 QBS to qual device 3 QBS to qual device 3 X Pass QBS to qual device 3
JESD22-B116B Cpk>1.66 0/5 X Pass X Pass X Pass X Pass
WBP MIL-STD883-2011 Cpk>1.66 0/5 X Pass X Pass X Pass X Pass
ScldeSerili(y >95% Coverage 5 Seconds 015 X Pass X Pass X Pass X pass
Physical E‘Dmensmns Package Outline Pc‘jézll?g X Pass X Pass X Pass X Pass
Pass Pass Pass Pass
Human Body Model HBM (AEC-Q100-002) +-2KV 0/3 X 25KV X 25KV X 3KV X 5KV
Pass Pass Pass Pass
Charged Device Model CDM (AEC-Q100-011) +750V 073 X 1500V X 1000V X 1000V X 1000V
LU Pass Pass Pass Pass
Latch-up (Class II) Max Operating Ta or Te or Tj 100mA o6 K 200mA K 200mA K 200mA X 200mA
Char Typ -40C, 0C, 25C, 85C, 125C Operating Range 0/30 X Pass X Pass X Pass X Pass

Characterization

Summat

Submitted By:
Approved By:

XiaoMin Zhang 2020/6/18
XiaoMin Zhang 2020/6/18,






Certificate of Design, Construction & Qualification

Description: Qualification of 2u 36V Bipolar Process at JKFAB

L] nN L - o R [ o4 R A L E C
Qual Device 1 Qual Device 2 Qual Device 3
General Part Number AZA31AR-ATREL AZ431AN-ATRG1 AP3842CMTR-E1
Package SOT89 SOT23 S08
Wire Bond, Cu Piller, CSP Wire Bond Wire Bond Wire Bond
MSL Level B 1 B
Package Size 4.6*4.25*1.6mm 2.9*2.4*1.05mm 6.0*4.9*1.5mm
Die Quantity (eg. Die per package) 1 1 1
Die Name(1) AA106A-H AA106A-H AA047EA-H
Die Size (W/L/Thickness 0.62*0.88mm 0.62*0.88mm 1.76*1.81mm
Die Process / Technology Bipolar/2um/36V/0P1M Bipolar/2um/36V/0P1M Bipolar/2um/36V/0P1M
Wire Bond Material (Au, Cu, Al) Cu Cu PdCu
Wire Diameter Imil Imil Imil
Fab Wafer FAB JKFAB JKFAB JKFAB
Wafer Diameter 6" 6" 6"
Wafer Thickness 625 625 625
Top Metal Type/Bond Pad Composition AlISiCu AISiCu AISiCu
Top Metal Thickness 1.2um 1.2um 3um
Die passivation thickness range 5000A SiO2+5000A Si3N4 5000A SiO2+5000A Si3N4 5000A SiO2+5000A Si3N4
No. of bond over active area 0 0 0
Glass Transistion Temp 130 degree C 130 degree C 130 degree C
Max Junction Temp 150 degree C 150 degree C 150 degree C
No of masks Steps 11 11 11
Package 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 (5 Hif%) 84-1LMISR4(S HY) DAD-91L
Min Bond Pad Pitch 158.5 158.5
# of pad/ball/pin Pitch 3 3 10
Leadframe Type SOT89-3L SOT-23 R SO8
Leadframe Material Cul94 Cul94
Molding Compound Type EME-G600 CEL-1700HF40SK-D3 KL-G450H
Green Compound (Yes/No) Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes
AT/Rel Assembly Site CAT CAT JCET
FT Test Site CAT CAT JCET
Realibility Test Site CAT CAT BCD
Qual Plan # 20062303 20062303 20062303
Realibility Testing
Test Test Conditions Duration / Limits Fail/ss X = Test Needed Results Pass/Fail X = Test Needed F'?aissu/:;:” X = Test Needed Results Pass/Fail
(JESD22-A113) Bake 125C 24 Hrs 0/154 X Pass
MSL1 Pre-cond Soak 85C, 85% RH 168Hrs 0/154 X Pass
IR reflow 260C 3 cycles 0/154 X Pass
(JESD22-A113) Bake 125C 24 Hrs 0/154 X Pass X Pass
MSL3 Pre-cond Soak 30C, 60% RH 192Hrs 0/154 X Pass X Pass
IR reflow 260C 3 cycles 0/154 X Pass X Pass
Temp Cycle (TC) Moum(:dE:nDétzj g]é(;‘;)rd fzg(aiuti?ecr card) 500 cycles 077 X Pass X Pass X Pass
1000 cycles 0/77 X Pass X Pass X Pass
JESD22-A101/A110
HAST 130C, 85%RH 33.3 psia Vce = Op Max 96 Hrs o/77 X Pass X Pass X Pass
JESD22-A118
UHAST 130C, 85%RH 33.3 psia 96 Hrs 077 X Pass X Pass X Pass
HTSL (JESD22-A103)
High Temperature Storage Ta>150C 168 Hrs o7 i~ Pass % pass % Pass
500 Hrs 0/77 X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass
168 Hrs 0/77 X Pass X Pass X Pass
HTOL Ta=125C, 100% Vcc or Ta=150 for 408 hrs 500 Hrs 0/77 X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass
Earlier LiIfEeLlleure Rate Ta=125C, 100% Vcc 48 hrs 0/800 QBS to qual device 2 X Pass QBS to qual device 2
WBS JESD22-B116B Cpk>1.66 0/5 X Pass X Pass X Pass
WBP MIL-STD883-2011 Cpk>1.66 0/5 X Pass X Pass X Pass
sb L >95% Coverage 5 Seconds 0/15 X Pass X Pass X Pass
Solderability
Physical Fl;?mensions Package Outline Fé?)l;illig X Pass X Pass X Pass
Pass Pass Pass
Human Body Model HBM (AEC-Q100-002) +-2KV 0/3 X 3KV X 3KV X 5KV
. Pass Pass Pass
Charged Device Model CDM (AEC-Q100-011) +-750V 0/3 X 1500V X 1500V X 1000V
Latch-ul;;L(JCIass ) Max Operating Ta or Tc or Tj 100mA 0/6 X ZzgfnsA X ZzgfnsA X ZEgSmSA
Char Typ -40C, 0C, 25C, 85C, 125C Operating R 0130 X P X P X Pass
Characterization yP t ! ! perating Range ass ass
———
Summary:
Submitted By:

Approved By:






Certificate of Design, Construction & Qualification

Description: Qualification of 4u25V Bl at JKFAB

] N C o n 1 R A T E . |
Qu&l Device 1 Qu&l Device 2 Qu&l Device 3
G ' part Numb AH477AZ4-BG1 for Others AH477AZ4-BG1 for Others AHASHNTR-G1
enera art Number AH477AZ4-XG1 for Assy re[or/ESD/LUICDM AH477AZ4-XG1 for Assy re[or/ESD/LU/CDM -
Package TO-94 TO-94 S0T23-3
Wire Bond, Cu Piller, CSP Wire Bond Wire Bond Wire Bond
MSL Level N/A N/A 3
Package Size 18.7mm*5.13mm*1.62mm 18.7mm*5.13mm*1.62mm 2'95mm*2'8nf5mm*1'2"‘
Die Quantity (eg. Die per package) 1 1 1
Die Name(1) PD204A-H PD204A-H PD217B0-H
Die Size (W/L/Thickness 2.06mm*1.13mm 2.06mm*1.13mm 0.96mm*0.97mm
Die Process / Technology 4um25V Bipolar 4um25V Bipolar 4um25V Bipolar
Wire Bond Material (Au, Cu, Al) AuPdCu AuPdCu PdCu
Wire Diameter Amil 1mil 1mil
Fab Wafer FAB JKFab JKFab JKFab
Wafer Diameter 6" " "
Wafer Thickness 675 675 675
Top Metal Type/Bond Pad Composition Al/Si/Cu Al/Si/Cu Al/Si/Cu
Top Metal Thickness 1.8um Al 1.8um Al 1.2um Al
Die passivation thickness range Nitride (1um) Nitride (1um) Nitride (1um)
No. of bond over active area 0 0 0
Glass Transistion Temp 130 degree C 130 degree C 130 degree C
Lead Material Manufacture KFC KFC KFC
Max Junction Temp 150 degree C 150 degree C 150 degree C
Max Thermal resistance Junc (amibent) 227°CIW. 227°CIW. °C/W
No of masks Steps 8 8 8
Metal Layers 1 i i
Min Metal Width 4um 4um 4um
Power Consumption 550mW 550mW. 230mW.
Package Bond Type (at Die) Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge
DB Epoxy/Solder Type Epox Epoxy Epoxy
Die Attach Material 84-1LMISR4 84-1LMISR4 8290
# of pad/ball/pin Pitch 4 4 &
Leadframe Type stamping stamping stamping
Leadframe Material TO-94 TO-94 C194
Molding Compound Type EK5600G EK5600G EME-G600F
Green Compound (Yes/No) Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes
AT/Rel Assembly Site JCET JCET JCET
FT Test Site DWF DWF JCET
Realibility Test Site BCD BCD BCD
Qual Plan # # 20062306 # 20062306 # 20062306
— —— ——
Realibilitz Testing
Test Test Conditions Duration / Limits Fail/ss X = Test Needed Results‘ X = Test Needed ResultsA X = Test Needed Results‘
Pass/Fail Pass/Fail Pass/Fail
MSL3 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 0/154 X Pass
Soak 30C, 60% RH 192Hrs 0/154 X Pass
IR reflow 260C 3 cycles 0/154 X Pass
(JESD22-A104) -65C-150C
Temp Cycle (TC) Mounted on PCB Board (Daughter Card) 500 cycles o077 X Pass X Pass X Pass
1000 cycles /77 X Pass X Pass X Pass
JESD22-A101/A110
HAST 130C, 85%RH 33.3 psia Ve = Op Max 96 Hrs o077 Pass Pass X Pass
JESD22-A118
UHAST 130C, 85%RH 33.3 psia 96 Hrs /77 X Pass X Pass X Pass
HTSL JESD22-A103 168 Hrs /77 X Pass X Pass X Pass
High Temperature Storage ‘ ) Ta>150C 500 Hrs o7 X Pass X Pass X Pass
1000 Hrs /77 X Pass X Pass X Pass
168 Hrs /77 X Pass X Pass X Pass
HTOL Ta=125C, 100% Vcc or Ta=150 for 408 hrs 500 Hrs /77 X Pass X Pass X Pass
1000 Hrs /77 X Pass X Pass X Pass
Earlier LifEeLFF;Iure Rate Ta=125C, 100% Vcc 48 hrs 0/800 X Pass QBS Devicel QBS Devicel
WBS JESD22-B116B Cpk>1.66 0/5 X pass X pass X Pass
WBP MIL-STD883-2011 Cpk>1.66 0/5 X pass X pass X Pass
SoldeSrIZbility >95% Coverage 5 Seconds 0/15 X Pass QBS Devicel X Pass
Physical glijmensions Package Outline Fc'ziijig; X Pass QBS Devicel X Pass
Pass Pass Pass
Human Body Model HBM (AEC-Q100-002) +-2KV 0/3 X 6KV X 6KV X 4KV
. Pass Pass Pass
Charged Device Model CDM (AEC-Q100-011) +-750V 0/3 X 2000V X 2000V X 2000V
Latch-ulp;L(JCIass ) Max Operating Ta or Tc or Tj 100mA 0/6 X sggfﬂSA X sggfﬂSA X £;sz
Chgragthe?irzation Typ -40C, 25C, 85C Operating Range 0/30 X Pass QBS Devicel X pass
Summary:
Submitted By: Li YuanJian

Approved By:






Certificate of Design, Construction & Qualification

Description: Qualification of GFAB 2u36V bipolar process automotive parts

Approved By.

M ¢ O R P ORATE D
ual Device 1 ual Device 2 Qual Device 3
General Part Number LM2901AQS14-13 LM2901AQS14-13 LM2901AQT14-13
Package SO-14 SO-14 TSSOP-14
Wire Bond, Cu Piller, CSF Wire Bond Wire Bond Wire Bond
MSL Leve 1 1 1
Package Size 8.635mm*6.0mm*1.6 mm 8.635mm*6.0mm*1.6 mm 6.4mm*5.0mm*1.2mm
Die Quantity (eg. Die per package 1 1 1
Die Name(1; PDO19A-GK PDO19A-GK PDO19A-GK
Die Size (W/L/Thickness 0.93mm*0.88mm 0.93mm*0.88mm 0.93mm*0.88mm
Die Process / Technolog Bipolar/ 2um/ 36V/ 1V Bipolar/ 2um/ 36V/ 1V Bipolar/ 2um/ 36V/ 1V
Wire Bond Material (Au, Cu, Al PdCu PdCu PdCu
Wire Diameter 1.0mil 1.0mil 1.0mil
Fab Wafer FAB GFAB GFAB GFAB
Wafer Diameter 8" 8" 8"
Wafer Thickness 725um 725um 725um
Top Metal Type/Bond Pad Compositio AlSi/Cu AlSi/Cu AlSi/Cu
Top Metal Thickness .2 um .2 um .2 um
Die passivation thickness range Si3N4 0.5um+S102 0.5umr Si3N4 0.5um+SI02 0.5um Si3N4 0.5um+SI02 0.5um
No. of bond over active are: 0 0 0
Glass Transistion Temg 125C 125C 125C
Max Junction Temg 150 degree C 150 degree C 150 degree C
No of masks Steps 10 10 10
Metal Layers 1 1 1
Package BackgrindThinkness 100+/-10 um 100+/-10 um 140+/-10 um
Bond Type (at Die Ball Ball Ball
Bond Type (at LF; Wedge Wedge Wedge
DB Epoxy/Solder Type WBC WBC Epoxy
Die Attach Materia 8008MD 8008MD 84-1LMISR4
Min Bond Pad Pitct 125um 125um 125um
# of pad/ball/pin Pitct 14 14 14
Leadframe Type SOIC-14L H (rough} SOIC-14L H (rough} TSSOP14 F
Molding Compound Type EME-G700LA EME-G700LA EME-G700LY
Green Compound (Yes/No Yes Yes Yes
Lead-Free (Yes/No e e e
AT/Rel Assembly Site A A A
FT Test Site A A A
Realibility Test Site A A A
Qual Plan # 20070802 20070802 20070802
Reallb\hlz Testing
Test Test Conditions Duration / Limits Fail/ss Lots Required X = Test Needed Results Pass/Fail X =Test Needed Results Pass/Fail X =Test Needed Results Pass/Fail
(JESD22-A113) Bake 125C 24 Hrs 0/154 3 Assy lots X Pass X Pass X Pass
MSL1 Pre-cond Soak 85C, 85% RH 168Hrs 0/154 3 Assy lots X Pass X Pass X Pass
IR reflow 260C 3cycles 0/154 3 Assy lots X Pass X Pass X Pass
CSAM Pre Post PC CSAM pre and post IR 30 pes 0/30 X =1 Assy lots X Pass X Pass X Pass
Temp Cycle (TC) (JESD22-A104) -65C-150C 500 cycles 077 Assy lots X Pass X Pass X Pass
Mounted on PCB Board (Daughter Card) 1000 cycles 0177 Assy lots X Pass X Pass X Pass
Post TC Wire Bond Pull Post TC (Min 30 Bonds from 5 Devices) post 1000 cyc 0/30 Bonds Assy lots X Pass X Pass X Pass
Post TC Wire Bond Shear Post TC (Min 30 Bonds from 5 Devices) post 1000 cyc 0/30 Bonds Assy lots X Pass X Pass X Pass
CSAM post 1000 cyc TC Very small delam on lead fram
surface and lead frame pad
Post TC CSAM (If performing 2X then 1X CSAM may be waived  post 1000 cyc 0/30 3 Assy lots X Pass X X Pass
if mounted on PCB board) No delam observed on die
surface.
Post TC 3 Bonds from 5 Devices
PostTC (Eallr\wio(n:dh;?crfss Section) Cross section/SEM, measure IMC formation post 1000 Hrs 01 3 Assy lots X Pass X Pass X Pass
measure remaining pad and splas|
(2 X HAST) JESD22-A101/A110
Extend HAST (96 hrs out to 192 hrs)|  130C, 85%RH 33.3 psia Vce = Op Max 192 Hrs ot 3 Assy lots X Pass X Pass X Pass
Post HAST Wire Bond Pull Post HAST (Min 30 Bonds from 5 Devices) post 192 Hrs 0/30 Bonds 3 Assy lots X Pass X Pass X Pass
Post HAST Wire Bond Shear Post HAST (Min 30 Bonds from 5 Devices) post 192 Hrs 0/30 Bonds 3 Assy lots X Pass X Pass X Pass
Very small delam from post 2X] Very small delam from post 2X] Very small delam from post 2X]
CSAM post 192 hr HAST stress on lead frame surface stress on lead frame surface stress on lead frame surface
Post HAST CSAM (Performed only if board level rel testing is NOT|  post 192 Hrs 0130 3 Assy lots X and lead frame pad. X and lead frame pad. X and lead frame pad.
performed) No delam observed on die No delam observed on die No delam observed on die
surface. surface. surface.
Post HAST 3 Bonds from 5 Devices
Cross section/SEM, measure IMC formation
PostHAST ﬁafzggimss Section) measure remaining pad and splash post 192 Hrs on 3 Assy lots X Pass X Pass X Pass
(Performed only if board level rel testing is NOT|
performed)
Post HAST 3 Bonds from 5 Devices
Post HAST (Wedge X Section) Cross section/SEM, measure IMC formation
SEM of cross section (Performed only if board level rel testing is NOT| POt 192 H'S o 3 Assy lots X Pass X Pass X Pass
performed)
JESD22-A118
UHAST 130C, 85%RH 33.3 psia 96 Hrs 077 3 Assy lots X Pass X Pass X Pass
CSAM post 96 hr HAST Veryfsmall djllamdofn lead Vradm \/eryfsmall djllamdofn lead Vradm \/eryfsmall djllamdofn lead Vradm
Post UHAST CSAM (If performing 2X then 1X CSAM may be waived  post 96 Hrs 030 3 Assy lots X sur acel and lead frame pa X suriace and ‘ead frame pa X suriace and ‘ead frame pa
if mounted on PCB board) No delam observed on die No delam observed on die No delam observed on die
surface. surface. surface.
168 Hrs 0177 3 Assy lots X Pass X Pass X Pass
High Temp'gasltre Storage Q E.?:)les-gé‘)a 500 Hrs 0177 3 Assy lots X Pass X Pass X Pass
1000 Hrs 0177 3 Assy lots X Pass X Pass X Pass
Post HTSL 3 Bonds from 5 Devices
Cross section/CSAM, measure wedge bond
PostHTSL (Wedge Bond Cross measure remaining pad and splash Pass( refer to post HTSL2000h pass( refer to post HTSL2000h Pass( refer to post HTSL2000h
Section) post 1000 Hrs o1 3 Assy lots X X X
Wedge weld Check (Make side by side cross section comparison data) data) data)
Pre Mold TC cross section wedge bond units v
post HTSL units to observed any new formation|
High TEI(T\Z;E':B.I;E:E) Storage 5 E'?:f]zsgéoa 2000 Hrs 0177 3 Assy lots X Pass X Pass X Pass
Very small delam from post 2X] Very small delam from post 2X]
CSAM post 2000 hr HTSL stress on lead frame surface stress on lead frame surface
Post HTSL CSAM (If performing 2X then 1X CSAM may be waived ~ post 2000 Hrs 0/30 3 Assy lots X Pass X and lead frame pad. X and lead frame pad.
if mounted on PCB board) No delam observed on die No delam observed on die
surface. surface.
Post HTSL 3 Bonds from 5 Devices
Post HTSL (Wedge Bond Cross Cross section/CSAM, measure wedge :und
Section) measure remaining pad and splasl post 2000 Hrs on 3 Assy lots X Pass X Pass X Pass
Wedge weld Check (Make side by side cross section comparison
Pre Mold TC cross section wedge bond units vy
post HTSL units to observed any new formation|
168 Hrs o7 3WF X Pass X Pass X Pass
HTOL e a0 e 500 Hrs o177 3WF X Pass X Pass X Pass
1000 Hrs 0177 3WF X Pass X Pass X Pass
Earlier L”EeLEaR”we Rate Ta=125C, 100% Vcc 48 hrs, 0/800 3WF X Pass QBS to Qual Devicel QBS to Qual Devicel
JESD22-B116B Cpk>1.66 0/5 30 Bonds X Pass X Pass X Pass
WBP MIL-STD883-2011 Cpk>1.66 0/5 30 Bonds X Pass X Pass X Pass
sord :;mm >95% Coverage 5 Seconds 015 1WF X Pass QBS to Qual Devicel Pass X Pass
Physical oamensiont Package Outline E"t:'g; 3 Assy X Pass X Pass X Pass
Human Body Mode HBM (AEC-Q100-002) +-2KV. 0/3 1WF X Pass +-600V. X Pass +-500V X Pass +-700V.
" Pass Pass Pass
Charged Device Model CDM (AEC-Q100-011) +750V 013 1WF X 1500V X +-1500V X +-1500V
LU Pass Pass Pass
Latch-up (Class I’ Max Operating Ta or Tc or Tj 100mA e 1wWF % 100mA with 25¢/125¢ = 100mA with 25¢/125¢ = 100mA with 25¢/125¢
Chara((fth:nrzallon Typ -40C, 0C, 25C, 85C, 125C Operating Range 0/30 X Pass QBS to Qual Devicel QBS to Qual Devicel
X Pass X Pass X Pass
SBA X Pass X Pass X Pass
D\EDS?\ear Die Shear X Pass X Pass X Pass
Summary:
Submitted By:






Certificate of Design, Construction & Qualification

Description: Qualification of 2u36V Comp Bipolar at GFAB

' L] < o R | R " Ll E . |
QLEI Device 1 Quﬁl Device 2 QLE Device 3
General Part Number LM2902S14-13 LM2902S14-13 AS393MTR-G1
Package SO-14 SO-14 SO-8
Wire Bond, Cu Piller, CSP Wire Bond Wire Bond Wire Bond
MSL Level 1 1 1
Package Size 8.635mm*6.0mm*1.6 mm 8.635mm*6.0mm*1.6 mm 6.0mm*4.9mm*1.6mm
Die Quantity (eg. Die per package) 1 1 1
Die Name(1) AA063A-GK AA063A-GK AA0B6AA-GK
Die Size (W/L/Thickness 1.08mm*1.07mm 1.08mm*1.07mm 0.65mm*0.64mm
Die Process / Technology Bipolar/ 2um/ 36V/ 1M Bipolar/ 2um/ 36V/ 1M Bipolar/ 2um/ 36V/ 1M
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu
Wire Diameter 1.0mil 1.0mil 1.0mil
Fab Wafer FAB GFAB GFAB GFAB
Wafer Diameter 8" 8" 8"
Wafer Thickness 725um 725um 725um
Top Metal Type/Bond Pad Composition Al/Si/Cu Al/Si/Cu Al/Si/Cu
Top Metal Thickness 1.2um 1.2um 1.2 um
Die passivation thickness range Si3N4 0.5um+SI102 0.5um Si3N4 0.5um+SI02 0.5um Si3N4 0.5um+SI102 0.5um
No. of bond over active area 0 0 0
Glass Transistion Temp 125C 125C 140C
Max Junction Temp 150 degree C 150 degree C 150 degree C
No of masks Steps 10 10 10
Metal Layers 1 1 1
Package Bond Type (at Die) Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy
Die Attach Material 8008MD 8008MD 84-1LMISR4
Min Bond Pad Pitch 125um 125um 110um
# of pad/ball/pin Pitch 14 14 8
Leadframe Type SOIC-14L H (rough) SOIC-14L H (rough) SOP-8L C
Molding Compound Type EME-G700LA EME-G700LA EME-G600
Green Compound (Yes/No) Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes
AT/Rel Assembly Site SAT SAT CAT
FT Test Site SAT SAT CAT
Realibility Test Site SAT SAT CAT
Qual Plan # 20071001 20071001 20071001
Realibilitz Testing
Test Test Conditions Duration / Limits Fail/SS X = Test Needed N X = Test Needed R X = Test Needed N
(JESD22-A113) Bake 125C 24 Hrs 0/154 X Pass X Pass X Pass
MSL1 Pre-cond Soak 85C, 85% RH 168Hrs 0/154 X Pass X Pass X Pass
IR reflow 260C 3 cycles 0/154 X Pass X Pass X Pass
Temp Cycle (TC) (JESD22-A104) -65C-150C 500 cycles /77 X Pass X Pass X Pass
Mounted on PCB Board (Daughter Card) 1000 cycles /77 X Pass X Pass X Pass
JESD22-A101/A110
HAST 130C, 85%RH 33.3 psia Vee = Op Max 96 Hrs o077 X Pass X Pass X Pass
JESD22-A118
UHAST 130C, 85%RH 33.3 psia 96 Hrs o077 X Pass X Pass X Pass
HTSL JESD22-A103 168 Hrs or77 X Pass X Pass X Pass
High Temperature Storage ( Ta>150C ) 500 Hrs Wl % Pass e Pass % Pass
1000 Hrs /77 X Pass X Pass X Pass
Ta=125C, 100% Vcc 168 Hrs 0/77 X Pass X Pass X Pass
HTOL or Ta=150 for 408 hrs 500 Hrs /77 X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass
Earlier Lifif;lure Rate Ta=125C, 100% Vcc 48 hrs 0/800 X Pass QBS to Qual Devicel QBS to Qual Devicel
WBS JESD22-B116B Cpk>1.66 0/5 X Pass X Pass X Pass
WBP MIL-STD883-2011 Cpk>1.66 0/5 X Pass X Pass X Pass
Sold(eSerility >95% Coverage 5 Seconds 0/15 X Pass QBS to Qual Devicel X Pass
Physical IPDIi:)mensions Package Outline zztig; Pass QBS to Qual Devicel X Pass
Human Body Model HBM (AEC-Q100-002) +-2KV 0/3 X Pass +-300V X Pass +-300V X Pass +-500V
) Pass Pass Pass
Charged Device Model CDM (AEC-Q100-011) +-750V 0/3 X +-1500V X 1500V X +-1500V
Latch-ulr;L(JCIass I Max Operating Ta or Tc or Tj 100mA 0/6 X lggrsnsA X 13:;1 X ZggrsnsA
Charagtr:irzation Typ -40C, OC, 25C, 85C, 125C Operating Range 0/30 X Pass QBS to Qual Devicel X Pass
Summary:
Submitted By:

Approved By:






Certificate of Design, Construction & Qualification

Description: Qualification of 2u36V Comp Bipolar Automotive at GFAE

' M c o R P O R AT E D
Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5
General Part Number LM2003AQ5-13 LM2002AQS14-13 LM2004AQ5-13 LM2903QMB-13 LM2904QTH-13
Package S0-8 S0-14 S0 MSOP-8 TSSOP-8
Wire Bond, Cu Piller, CSP Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond
MSL Leve 1 1 1 1 1
Package Size 6.0mm*4.9mm*L6mr 8.635mm*6.0mm 1.6 mir 6.0mm*4.9mm*L.6mr 3. Imm5.4mm*LImm 3.0mm*6.4mm*L.2mm
Die Quantity (eg. Die per package) 1 1 1 1 1
Die Name(L) AAOGBAA-GK AAOG3A-GK AAGG4A-GK AAOGBAA-GK AAOG4A-GK
Die Size (W/L/Thickness 0.65mm*0.64mm 1.08mm*1.07mm 1.03mm*0.71mm 0.65mm*0.64mm 1.03mm*0.71mm
Die Process / Technology 2036V BIPOLAR Comg 2036V BIPOLAR Comg 2036V BIPOLAR Comg 2036V BIPOLAR Comg 2036V BIPOLAR Comg
Wire Bond Material (Au, Cu, Al PdCu PdCu PdCu PdCu PdCu
Wire Diameter Lomil Lomil Lomil Lomil Lomil
Fab Water FAB GFAB GFAB GFAB GFAB GFAB
Water Diameter 8 E e E 8"
Wafer Thickness 725um 725um 725um 725um 725um
Top Metal Type/Bond Pad Compositior AVUSICU AUSIICu AUSIICu AUSIICu AUSICu
Top Metal Thickness
Die Passivation thickness_range SIBN4 0.5um+SI02 0.5ur SIBN4 0.5um+SI02 0.5ur SIBN4 0.5um+SI02 0.5ur SIBN4 0.5um+SI02 0.5ur Si3N4 0.5um+SI02 0.5urr
No. of bond over active arez 0 0 0 0 0
Glass Transistion Temg 140C 125C 140C 125C 140C
Max Junction Temp 150 degree C 150 degree C 150 degree C 150 degree C 150 degree C
No of masks Steps 10 10 10 10 10
Metal Layers 1 1 1 1 1
Package Bond Type (at Die) Ball Ball Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge Wedge Wedge
DB Type Epoxy CWBC Epoxy Epoxy Epoxy _
Die Attach Materia 50055P 8008BMD 50055P 50055P 84-1LMISRA
Min Bond Pad Pitct 110um 125um 150um 110um 150um
# of pad/ball/pin Pitct 8 4 8 8 8
Leadframe Type SOP-8LC SOIC-14L H(rough] SOP-8LC MSOP-8L D TSSOP-8LC
Molding Compound Type EME-G700 EME-G700LA EME-G700 CEL-1700HF40SK-D3(M2] EME-G700LA TYPEL-A
Green Compound (Yes/No Yes es Yes Yes Yes
Lead-Free (Yes/No Y = Y Y e
ATIRel Assembly Site CA A CA CA SA
FT Test Site CA A CA CA SA
Realibility Test Site CA A CA CA SA
Qual Plan # 20070803 20070803 20070803 20070803 20070803
Realibility Testing
Test Test Conditions Duration / Limits FaillSs 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
(JESD22-A113) Bake 125C 24 Hrs 07154 X Pass X Pass X Pass X Pass X Pass
MSL1 Pre-cond Soak 85C, 85% RH 168Hrs 07154 X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles 154 X Pass X Pass X Pass X Pass X Pass
CSAM Pre Post PC CSAM pre and post IR 30 pes I X Pass X Pass X Pass X Pass X Pass
Temp Gycle (TC) (JESD22-A104) -65C-150C 500 cycles I X Pass X Pass X Pass X Pass X Pass
P ey Mounted on PCB Board (Daughter Card) 1000 cycles 77 X Pass X Pass X Pass X Pass X Pass
Post TC Wire Bond Pull Post TC_(Min 30 Bonds from 5 Devices) post 1000 cyc 0730 Bonds X Pass X Pass X Pass X Pass X Pass
Post TC Wire Bond Shear Post TC_(Min 30 Bonds from 5 Devices) post 1000 cyc 0/30 Bonds X Pass X Pass X Pass X Pass X Pass
CSAM post 1000 cyc TC
Post TC CSAM (It performing 2X then 1X CSAM may be waive]  post 1000 cyc 0130 X pass X pass X pass X pass X pass
if mounted on PCB board
Post TC 3 Bonds from 5 Devices
PostTC (Bal"‘wssgf‘;'fss Section) | 105 section/SEM, measure IMC formation post 1000 Hrs o X Pass X Pass X Pass X Pass X Pass
measure remaining pad and splas|
Post TC (Wedge Shear) Post TC 3 Bonds from 5 Devices
Shear then SEM to mesure remaining post 1000 Hrs o5
e To record actual wedge strength in grams
Post TC (Wedge X Section) Post TC 3 Bonds from 5 Devices 05t 1000 Hrs on " s " s " s " s " s
SEM of cross section To measure.identify micro fracture:
(2 X HAST) JESD22-A10/A110 Pass
Extend HAST (96 hrs out to 192 hrs’ 130C, 85%RH 33.3 psia Vcc = Op May 192 Hrs ot K Pass X Pass X Pass X Pass X
Post HAST Wire Bond Pull Post HAST (Min 30 Bonds from 5 Devices) post 192 Hirs 0730 Bonds X Pass X Pass X Pass X Pass X Pass
Post HAST Wire Bond Shear Post HAST (Min 30 Bonds from 5 Devices) post 192 Hrs 0/30 Bonds X Pass X Pass X Pass X Pass X Pass
Very small delam from
Post HAST CSAM (Performed only if board level rel testing is NO' post 192 Hrs 0/30 X pass X pass X pass X pass X rame pad
performed) No delam observed o
die surface.
Post HAST 3 Bonds from 5 Devices
Cross section/SEM, measure IMC formation
PostHAST (BIS:‘CBSF‘ZC?("’SS Section) measure remaining pad and splash post 192 Hrs o X Pass X Pass X Pass
(Performed only if board level rel testing is NO'
performed;
Post HAST (Wedge Shear)
T f
Shear then SEM to mesure remaining Post HAST 3 Bonds from 5 Devices post 192 Hrs o5 X Pass X Pass
Ay To record actual wedge strength in grams
Post HAST 3 Bonds from 5 Devices
Post HAST (Wedge X Section) Cross section/SEM, measure IMC formation
SEM of cross section (Performed only if board level rel testing is NO' post 192 Hrs o X pass X pass X pass
performed;
Very small delam fro
post on lead frame
JESD22-A118 surface and lead fram
UHAST 1300, 8B06RH 33,3 psia 96 Hrs o7 X Pass X pass X pass X pass X ey
No delam observed o
die surface
Very small delam from) Very small delam from)
CSAM post 96 fr HAST utace ana e utace ana e
Post UHAST CSAM (1f performing 2X then 1X CSAM may be waive post 96 Hrs 0130 X oad X oad X pass X Pass X Pass
if mounted on PCB board) No delam observed o No delam observed o
die surface. die surface.
(@XHTSL) (JESD22-A103)
High T Storage a0 2000 Hrs o7 X Pass X Pass X Pass X Pass X pass
Very small delam from Very small delam from
CSAM post 9 hr HTSL e utace and oa e utace and oa
Post HTSL CSAM (1f performing 2X then 1X CSAM may be waive]  post 2000 Hrs 0130 X Pass X X Pass X pass X
if mounted on PCB board) frame pad. frame pad.
No delam observed o No delam observed o
die surface. die surface.
Post HTSL 3 Bonds from 5 Devices
Cross section/CSAM, measure wedge bond
Post HTSL (Wedge Bond Cross Section) measure remaining pad and splash post 2000 Hrs on X pass X pass X pass
Wedge weld Check
(Make side by side cross section comparison
Pre Mald TC cross section wedae bond unit
HTOL Ta=125C, 100% Ve 168 Hrs [id X Pass X Pass X Pass X Pass X Pass
or Ta=150 for 408 hrs 500 Hrs [id X Pass X Pass X Pass X Pass X Pass
1000 Hrs [id X Pass X Pass X Pass X Pass X Pass
ELFR
= 9
Earlier Life Falure Rate Ta=125C, 100% Vee 48 s 0/800 X pass QBS to Qual Devicel QBS to Qual Devicel QBS to Qual Devicel QBS to Qual Devicel
JESD22-B1168 Cplo166 o5 X Pass X Pass X Pass X Pass X Pass
WEP MIL-STDB83-2011 Cplo1.66 o5 X Pass X Pass X Pass X Pass X Pass
SD )
Soldenbili >95% Coverage 5 Seconds o/1s X Pass X pass QBS to Qual Devicel X pass X Pass
PD Ppk>1.67
Physical Dimensions Package Outline ChoLas X Pass X Pass QBS to Qual Devicel X pass X Pass
Human Body Model HBM  (AEC-Q100-002) +-2KV o3 X Pass +-500V X Pass +-300V X Pass +-450V X Pass +-500V X Pass +-400V
Pass Pass Pass Pass Pass
Charged Device Model CDM  (AEC-Q100-011) +750V o3 X eoy X ey X ey X ey X ey
w Pass Pass Pass Pass Pass
Latch-up (Class 1) Max Operating Ta or Tc or Tj 100mA o6 X +-200mA X +-100mA X +-200mA X +-200mA X +-100mA
P with 25¢ & 125¢ with 25¢ & 125¢ with 25¢ & 125¢ with 25¢ & 125¢ with 25¢ & 125¢
Char
Characterization Typ -40C, 0C, 25C, 85C, 125C Operating Range 0/30 X Pass X pass X pass QBS to Qual Devicel pass QBS to Qual Device3
‘Summary.
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