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DATE: 11/07/2023
PCN #: 2651

PCN Title: Qualified Additional FAB, Assembly Test Site, BOM, Datasheet, Die
Revision and Tape and Reel Packing Quantity.

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-2651 REV 1
Notification Date: Implementation Date: Product Family: Change Type: PCN #:
11/07/2023 02/07/2024 Analog Additional FAB, AT Site, 2651

Die Revision, BOM,
Datasheet, Tape and
Reel Packing Quantity

TITLE

Qualified Additional Fab Source, Assembly Test Sites, Die Revision, BOM, Datasheet, Tape and Reel Packing
Quantity.

DESCRIPTION OF CHANGE

This PCN is being issued to notify customers that in order to assure continuity of supply, Diodes Incorporated has qualified
additional FAB Site (MXIC) located in Toufen, Taiwan. Diodes Internal A/T Site (SAT) located in Shanghai, China. Diodes internal
FAB Site (SFAB2) located in Shanghai, China. Diodes Internal A/T Site (CAT) located in Chengdu, China. Diodes Internal wafer
FAB Site (JKFAB) located in HsinChi, Taiwan.

Diodes has also qualified an additional Bill of Materials (BOM) and Die Revision on select products. Lastly, the Tape and Reel
Packing Quantity will be changed from 3000 units to 6000 units per reel for select products listed below.

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 unless specified in Table B.

IMPACT

Continuity of Supply. There will be no change to the Form, Fit or Function of products affected, unless specifically indicated in
Table A, B.

PRODUCTS AFFECTED

Table 1 - Additional FAB Site (MXIC)

Table 2 - Additional Assembly Test Site (SAT)

Table 3 - Additional BOM - LID (See Table C)

Table 4 - Additional FAB Site (SFAB2)

Table 5 - Additional Assembly Test Site (CAT)

Table 6 - Additional FAB Site (JKFAB)

Table 7 - Additional Die Revision (Metal Only)

Table 8 - Additional BOM — SOP8 Die Attach (EN-4900GC), Mold Compound (CEL-9220HF13V)
Table 9 - Additional Die Coat (Polyimide/ PI1X-8144)

Table 10 Additional BOM - TSSOP20 Die Attach (EN4900GC), Mold Compound (CEL-9220HF13V)
Table 11 - Lead Length Change from Current (7.0mm) to New (5.0mm)

Table 12 - Change to Packing Quantity of Tape and Reel (Current gty 3000, New gty 6000 per Reel)
Table 13 - Additional BOM - Lead Frame (Etched Double Ring)

Table 14 - Modify Datasheet (See Table B)

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
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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.

Table 1 - Additional FAB Site (MXIC)

PI3USB102EZLEX

Table 2 - Additional AT Site (SAT)

ZXCT1008FTA

Table 3 - Additional BOM - LID (See Table C)

FL1200088

Table 4 - Additional FAB Site (SFAB2)

AP3156FVG-7

Table 5 - Additional Assembly Test Site (CAT)

AP4310AMTR-AG1

Table 6 - Additional FAB Site (JKFAB)

AHA49FDNTR-G1

Table 7 - Additional Die Revision (Metal Only)

AP3917BS7-13

AP3917CS7-13 |

AP3917DS7-13

Table 8 - Additional BOM — SOP8 Die Attach (EN-4900GC), Mold Compound (CEL-9220HF13V)

PT7C4302WEX PT7C4307WEX PT7C4311WEX PT7C4337AWEX PT7C4337WEX PT7C433833AWEX
PT7C4339WEX PT7C4363BWEX PT7C4511WEX PT7C4563BWEX

Table 9 - Additional Die Coat (Polyimide/ PIX-8144)
AH175-PG-A-A AH175-PG-A-B | AH175-PG-B-A | AH175-PG-B-B |

Table 10 - Additional BOM - TSSOP20 Die Attach (EN4900GC), Mold Compound (CEL-9220HF13V)

AS324GTR-E1

AS324GTR-G1 |

AS339GTR-E1

| AS339GTR-G1 | AZ75232GTR-E1

AZ75232GTR-G1

Table 11 - Lead Length Change from Current (7.0mm) to New (5.0mm)

G23270006 G23270013 G23270015 G23270016 G23270023 G23270024
G23270025
Table 12 - Change to Packing Quantity of Tape and Reel (Current qty 3000, New gty 6000 per Reel)
US25000027 US2500003 US2500006 US2500014 US3200003 US3200005Z
US3840016 US3900002 US4000014 US6000001 US6000002Z
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Table 13 - Additional BOM - Lead Frame (Etched Double Ring)

PI3CH3305LEX

PI3VT3306LE

PI3VT3306LEX

PI6LC4A8C21LE

PI6LC48C21LEX

PI6LC48C21LIE

PI6LCA8C21LIEX

PI6LC48C51LE

PI6LCA8C51LEX

PI6LC4A8C51LIE

PI6LC48CS51LIEX

PI6LC48PO101LIE

PI6LC48P0101LIEX

PI6LC48P25104LE

PI6LC48P25104LEX

PI6LC48P25104LIE

PI6LC48P25104LIEX

PT7C4372ALEX

Table 14 - Modify Datasheet (See Table B)

APX823-23W5G-7

APX823-26W5G-7

APX823-29W5G-7

APX823-31W5G-7

APX823-40W5G-7

APX823-44W5G-7

APX823-46W5G-7

APX824-23W5G-7

APX824-26W5G-7

APX824-29W5G-7

APX824-31W5G-7

APX824-40W5G-7

APX824-44W5G-7

APX824-46W5G-7

APX825A-23W6G-7

APX825A-26W6G-7

APX825A-29W6G-7

APX825A-31W6G-7

APX825A-40W6G-7

APX825A-44W6G-7

APX825A-46W6G-7
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Table: A

Current New
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U08U 87X126 (SPOT AG) 2,825 PLATING MAX
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Table: B
Current Datasheet New Datasheet
APX823/APX824/APX825A -23 221 225 230 APXB23/APXB24/APX825A -23- 2.21: 2.25¢ 2.30-
APX823/APX824/APX825A -26 2.59 2.63 269 APXB23/APX824/APX825A -26. 2.59: 2.63¢ 2.69:
APX823/APX824/APX825A -29 288 | 293 | 300 APXB23/APX824/APXE25A 29 288 | 293 | 3.00.
APX823/APX824/APX825A -31 Ta = 0°C -85°C 3.02 3.08 3.15 v APXB23/APX824/APX825A -31. Ta= 0°C -85°Co 3.02. 3.08- 3.15.
APX823/APX824/APX825A -40 3.93 4.00 4.08 APXB23/APX824/APX825A -40: 3.93: 4.00+ 4.08.
Negative-going APX823/APX824/APX825A -44 431 | 438 | 447 Negative-going APXB23/APX824/APX825A -44- 4310 | 438 | 447
V Input Threshold APX823/APX824/APX825A -46 4.56 463 472 Vv Input Threshold APXB23/APX824/APXB825A -46. 4.56. 4.63: 4.72.
™ WVoltage APX823/APX824/APX825A -23 2.20 225 | 230 ™ Ivoltage . APX823/APX824/APX825A -23. 2.15: | 2.25.| 2.34.
(see Note 3) APXB823/APX824/APX825A -26 2.57 263 | 269 (see Note 3)- APXB23/APX824/APX825A, -26. 251 | 263 | 274
APXB23/APX824/APX825A -29 2.88 293 3.00 APX823/APX824/APX825A -29. 2.80: 2.93. 3.05:
APX823/APX824/APX825A -31 Ta= -40°C -85°C 3.00 3.08 315 v APXB23/APX824/APX825A -31- Ta= -40°C -85°C.{ 2.94. 3.08: 3.20.
APX823/APX824/APX825A -40 3.92 4.00 4.08 APXB23/APX824/APX825A -40- 3.82: 4,00 4.16:
APX823/APX824/APX825A -44 4.29 4.38 447 APXB23/APX824/APX825A -44. 4,19 4.38- | 4.56¢
APX823/APX824/APXB825A -46 4.54 4.63 4.72 APXB23/APX824/APX825A -4B. 4.43 463 4.82.
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Table: C

Comparison Table of 3225 Crystal -- Current ELP LID And New EP LID

Current ELP LID New EP LID
Products category 3.2x2.5mm Seam Sealed Crystal 3.2x2.5mm Seam Sealed Crystal
Products Type FL1200088 FL1200088
Ceramic LID Parts Number A30610016 A30610043
Ceramic LID Vendor Yoshikawa Yoshikawa
Ceramic LID Drawing no. Y0765 Y0588

Products Photo
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	PCN-2651 REV 1
	2651
	Manufacturer’s Notice:


	 PRODUCT CHANGE NOTICE 


Certificate of Design, Construction & Qualification

Description: LSC_4u25V_BI Standard Qual Plan Template

Qual Device 1

Qual Device 2

Qual Device 3

Qual Device 4(By QBS)

AH477AZ4-BG1 for Others

AH477AZ4-BG1 for Others

Refer to "Complete

General Part Number AH477AZ4-XG1 for Assy AH477AZ4-XG1 for Assy AH49HNTR-G1 Device List"
re[ort/ESD/LU/CDM re[ort/ESD/LU/CDM
Package TO-94 TO-94 SOT23-3
Wire Bond, Cu Piller, CSP Wire Bond 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 ol 2'?55’“”‘ 1.2m
Die Quantity (eg. Die per package) 1 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 4um?25V Bipolar 4um25V Bipolar 4um?25V Bipolar
Wire Bond Material (Au, Cu, Al) AuPdCu AuPdCu PdCu
Wire Diameter 1mil Amil 1mil
Fab Wafer FAB LSC JK Fab LSC JK Fab LSC JK Fab LSC JK Fab
Wafer Diameter 6" 6" 6" 6"
Wafer Thickness 675 675 675 675
Top Metal Type/Bond Pad Composition Al/Si/Cu Al/Si/Cu Al/Si/Cu Al/Si/Cu
Top Metal Thickness 1.8um Al 1.8um Al 1.2um 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°C/W 227°C/W °C/W
No of masks Steps 8 8 8
Metal Layers 1 1 1
Min Metal Width 4um 4um 4um
Power Consumption 550mW 550mW 230mW
Bond Type (at Die) Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy
Die Attach Material 84-1LMISR4 84-1LMISR4 8290
# of pad/ball/pin Pitch 4 4 3
Leadframe Type stamping stamping stamping
Leadframe Material TO-94 TO-94 C194
Molding Compound Type EK5600G EK5600G EME-G600F
AT/Rel Assembly Site JCET JCET JCET JCET
FT Test Site DWF DWF JCET JCET
Realibility Test Site BCD BCD BCD BCD
DataSheet Complete (Y/N) AH477A AH477A AH49H AH49H
Qual Plan # # 20062306 # 20062306 # 20062306 # 20062306
Test Test Conditions Duration / Limits | Failss X = Test Needed Results X = Test Needed Results | - TestNeeded | fosults X = Test Needed Results
Pass/Fail Pass/Fail Pass/Fail Pass/Fail
MSL3 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 0/154 X Pass QBS to Qual Device 3
Soak 30C, 60% RH 192Hrs 0/154 X Pass QBS to Qual Device 3
IR reflow 260C 3 cycles 0/154 X Pass QBS to Qual Device 3
Temp Cycle (TC) Moun t.(e‘ionsnDFz:é-I:‘IB%‘;)r de(slggul]i?; Card) 500 cycles 0177 Pass Pass X Pass QBS to Qual Device1,2, 3
1000 cycles 0/77 X Pass X Pass X Pass QBS to Qual Device1,2, 3
HAST 130C, BS;fRSHDg?;g:;CLlo: Op Max 96 Hrs 0/77 X Pass X Pass X Pass QBS to Qual Device1,2, 3
UHAST 130522;2;'_1?;2 psia 96 Hrs 0/77 X Pass X Pass X Pass QBS to Qual Device1,2, 3
HTSL (JESD22-A103) 168 Hrs 0/77 X Pass X Pass X Pass QBS to Qual Device1,2, 3
High Temperature Ta>150C 500 Hrs 0/77 X Pass X Pass X Pass QBS to Qual Device1,2, 3
Storage 1000 Hrs 0/77 X Pass X Pass X Pass QBS to Qual Device1,2, 3
168 Hrs 0/77 X Pass X Pass X Pass QBS to Qual Device1,2, 3
HTOL Ta=125C, 100% Vcc or Ta=150 for 408 hrg 500 Hrs 0/77 X Pass X Pass X Pass QBS to Qual Device1,2, 3
1000 Hrs 0/77 X Pass X Pass X Pass QBS to Qual Device1,2, 3
ELFR . . .
. . . Ta=125C, 100% Vcc 48 hrs 0/800 X Pass QBS Device1 QBS Device1 QBS Device1
Earlier Life Failure Rate
WBS JESD22-B116B Cpk>1.66 0/5 X pass X pass X Pass X
WBP MIL-STD883-2011 Cpk>1.66 0/5 X pass X pass X Pass X
Sb - >95% Coverage 5 Seconds 0/15 X Pass QBS Device1 X Pass QBS to Qual Device1,3
Solderability
Physical ;Ii)mensions Package Outline zgt:g; X Pass QBS Device1 X Pass QBS to Qual Device1,3
Human Body Model HBM (AEC-Q100-002) +-2KV 0/3 X Pass X Pass X Pass X Pass
Charged Device Model CDM (AEC-Q100-011) +-750V 0/3 X Pass X Pass X Pass X Pass
Latch-ulp;L(jCIass I Max Operating Ta or Tc or Tj 100mA 0/6 X Pass X Pass X Pass X Pass
Chara:t';?'irzation Typ -40C, 25C, 85C Operating Range 0/30 X Pass QBS Device1 X pass QBS to Qual Device1, 3
Summary: Pass
Submitted By: Li YuanJian

Approved By:

Michael Kulbeth - 9/29/2020






Certificate of Design, Construction & Qualification

Submitted By:
Approved By:

Virginia Cheung
Don Lipps 3/2/2023
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Description: NY PI3USB102EZLE MX33 Qualification
Qual Device 1 - Lot 1 Qual Device 1 - Lot 2 Qual Device 1- Lot 3
PI3USB102EZLEX PI3USB102EZLEX PI3USB102EZLEX
General Part Number
PI3USB102EZLEX-55 PI3USB102EZLEX-55 PI3USB102EZLEX-55
PG # A A A
Package W-QFN1316-10(ZL) W-QFN1316-10(ZL) W-QFN1316-10(ZL)
Wire Bond, Cu Piller, CSP wire bond wire bond wire bond
MSL Level MSL 1 MSL 1 MsSL 1
Package Size 1.3mm*1.6mm*0.8mm 1.3mm*1.6mm*0.8mm 1.3mm*1.6mm*0.8mm
Die Quantity (eg. Die per package) 1 1 1
Die Name(1) MX33-AA MX33-AA MX33-AA
Die Size (W/L/Thickness 0.65 x 0.72 x 0.18mm 0.65 x 0.72mm 0.65 x 0.72mm
Die Process / Technology MXIC 0.3um 2P3M CMOS MXIC 0.3um 2P3M CMOS MXIC 0.3um 2P3M CMOS
Wire Bond Material (Au, Cu, Al) Au Au Au
Wire Diameter 0.8mil 0.8mil 0.8mil
Fab Wafer FAB MXIC 0.3um 2P3M CMOS MXIC 0.3um 2P3M CMOS MXIC 0.3um 2P3M CMOS
Wafer Diameter 8" 8" 8"
Wafer Thickness 750um 750um 750um
Top Metal Type/Bond Pad Composition Al/Cu, Cu 0.5% Al/Cu, Cu 0.5% Al/Cu, Cu 0.5%
Top Metal Thickness 3.0um 3.0um 3.0um
Die passivation thickness range 19kA 19kA 19kA
No. of bond over active area 10 10 10
No of masks Steps 19 19 19
Metal Layers 3 3 3
Metal Density per Layer M1=36%, M2=32%, M3=30% M1=36%, M2=32%, M3=30% M1=36%, M2=32%, M3=30%
Min Metal Width M1=0.45um, M2=0.45um, M1=0.45um, M2=0.45um, M1=0.45um, M2=0.45um,
M3=1.8um M3=1.8um M3=1.8um
5 . M1=0.41um, M2=0.41um, M1=0.41um, M2=0.41um, M1=0.41um, M2=0.41um,
Min Metal Spacing
M3=1.8um M3=1.8um M3=1.8um
Power Ce 11uW (@5.5V) 11uW (@5.5V) 11uW (@5.5V)
Number of Transistors 433 433 433
Package BackgrindThinkness 7mil 7mil 7mil
Backgrind Location GTK GTK GTK
Bond Type (at Die) Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge
DB Epoxy/Solder Type Film Film Film
Die Attach Material EM-430J1-P EM-430J1-P EM-430J1-P
Min Bond Pad Pitch 130um 130um 130um
# of pad/ball/pin Pitch 10/ 0.4mm 10/0.4mm 10/0.4mm
Leadframe Type W-QFN1316-10 Etched W-QFN1316-10 Etched W-QFN1316-10 Etched
Leadframe Material A194 A194 A194
Molding Compound Type EME G770H) EME G770H) EME G770H)
Green Compound (Yes/No) Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes
AT/Rel Assembly Site GTK-TW. GTK-TW. GTK-TW
FT Test Site GTK-TW GTK-TW GTK-TW
Realibility Test Site iST / GTK iST / GTK iST / GTK
Qual Plan # 22051703 22051703 22051703
Test Test Conditions Duration / Limits Test Method Fail/sS Lots Required X = Test Needed Results. X =Test Needed Results. X =Test Needed Results.
Pass/Fail Pass/Fail Pass/Fail
JESD22 A113  JEDC
MSL1 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 1.STD-020 0/154 3 Assy lots 0/ 1x240pcs Pass 0/ 1x240pcs Pass 0/ 1x240pcs Pass
Soak 85C, 85% RH 168Hrs 0/154 3 Assy lots 0/ 1x240pcs Pass 0/ 1x240pcs Pass 0/ 1x240pcs Pass
IR reflow 260C 3 cycles 0/154 3 Assy lots 0/ 1x240pcs Pass 0/ 1x240pcs Pass 0/ 1x240pcs Pass
(JESD22-A104) -65C-150C
Temp Cycle (TC) Mounted on PCB Board (Daughter Card) 500 cycles JEDD22 A104 0/77 3 Assy lots 0/1x80pcs Pass 0/1x80pcs Pass 0/1x80pcs Pass
1000 cycles 0/77 3 Assy lots 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass
HAST JESDZZ-AIO:IL/AIID 96 Hrs JESD22-A110 0/77 3 Assy lots 0/1x80pcs Pass 0/1x80pcs Pass 0/1x80pcs Pass
130C, 85%RH 33.3 psia Vcc = Op Max
UHAST JESD22-A118 . 96 Hrs JEDD22 A118 0/77 3 Assy lots 0/1x80pcs Pass 0/1x80pcs Pass 0/1x80pcs Pass
130C, 85%RH 33.3 psia
) HTSL (JESD22-A103) 168 Hrs JESD A103 0/77 3 Wafer Lots 0/1x80pcs Pass 0/1x80pcs Pass 0/1x80pcs Pass
High Temperature Storage Ta>150C
500 Hrs 0/77 3 Wafer Lots 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass
1000 Hrs 0/77 3 Wafer Lots 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass
HTOL Ta=125C, 1.2 X Vcc Max 168 Hrs JESD22 A108 0/77 3 Wafer Lots 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass
or Ta=150 for 408 hrs 500 Hrs JESD22 A108 0/77 3 Wafer Lots 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass
1000 Hrs JESD22 A108 0/77 3 Wafer Lots 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass 0/ 1 x80pcs Pass
o ELFR, Ta=125C, 100% Vcc 48 hrs AEC-Q100-008 0/1000 3 Wafer Lots 0/1x1000pcs Pass 0/1x1000pcs Pass 0/1x1000pcs Pass
Earlier Life Failure Rate
wes JESD22-B116B Cpk>1.66 AEC-Q100-001 o/s 30 Bonds i/ L (EDBIEL) Pass Di/ s (EDRIEL) Pass D s (Bt Pass
Avg: 18.6 / Cpk:1.72 Avg: 20.87 / Cpk : 2.61 Avg: 18.73 / Cpk : 2.04
WBP MIL-STD883-2011 Cpk>1.66 MIL-STD883-2011 o/s 30 Bonds B dxiges (@D mreky Pass D)) 2 s (B ety Pass D)) 8 s (B ety Pass
Avg: 9.41 / Cpk : 2.81 Avg: 7.03 / Cpk : 2.15 Avg: 7.14 / Cpk : 2.01
sb - >95% Coverage 5 Seconds JESD22 B102 0/16 3 Assy lots 0/1x 16pcs Pass 0/1x 16pcs Pass 0/1x 16pcs Pass
Solderability
0/20
N PP N Package Outline JESD22 B100JESD22 Ppk>1.67 3 Assy Done Pass Done Pass Done Pass
Physical Dimensions B108
Cpk>1.33
0/1x5x3pcs 0/1x5x3pcs 0/1x5x3pcs
Human Body Model HBM (AEC-Q100-002) +1KV (AEC-Q100-002) 0/3 3 Wafer Lots up to 5KV Pass up to 5KV Pass up to 5KV Pass
Y-/Y+ pins up to 8KV Y-/Y+ pins up to 8KV Y-/Y+ pins up to 8KV
Must Test
1500, 1250, 1000, 750, Done Pass Done Pass Done Pass
500, 250, 125 or until all
three samples pass
Charged Device Model CDM  (AEC-Q100-011) +250V (AEC-Q100-011) 0/3 3 Wafer Lots D/ drsiidpes Pass D/ Lesiidpes Pass DL iislms Pass
up to 1KV up to 1KV up to 1KV
Must Test
350, 300, 250,200, 125 or Done Pass Done Pass Done Pass
until all three samples
pass
w Max Operating Ta or Tcor Tj 100mA JESD78 0/6 3 Wafer Lots e Pass s Pass s Pass
Latch-up (Class I1) @200mA, 85C @200mA, 85C @200mA, 85C
Char R Typ -40C, 0C, 25C, 85C, 125C Operating Range AEC-Q003 0/30 Done Pass QBS qual device 1- Lot 1 Pass QBS qual device 1 - Lot 1 Pass
Characterization
Summary: Pass






Certificate of Design, Construction & Qualification

Description: For ECR(E22091803 AH175 SIP-3 Package adds Die Coating process reduce package stress and improve FT yield.

Qual Device 1 Qual Device2 by QBS
AH175-PG-A-A,
General Part Number AH175-PG-A-B AH175-PG-B-A,
AH175-PG-B-B
PG #
Package SIP-3 SIP-3
Wire Bond, Cu Piller, CSP Wire Bond Wire Bond
MSL Level 1 1
Package Size 4.1*3*1.5 4.1*%3*1.5
Die Quantity (eg. Die per package) 1 1
Die Name(1) AW06040063E0 AW06040063E0
Die Size (W/L/Thickness 830/830/355 830/830/355
. 2um,20V,Single 2um,20V,Single I1SO,Single
Die Process / Technology )
1SO,Single metal,BJT metal,BJT
No of masks Steps 8 8
Wire Bond Material (Au, Cu, Al) Au Au
Wire Diameter 1.0mil 1.0mil
# of Down Bonds 1 1
Wire Bond Material (Au, Cu, Al) Au Au
Wire Diameter 1.0mil 1.0mil
Fab Wafer FAB LSC LSC
Wafer FAB Location HsinChu HsinChu
Wafer Diameter 6" 6"
Wafer Thickness 670+-10um 670+-10um
Top Metal Type/Bond Pad Composition Al/Si/Cu Al/Si/Cu
Top Metal Thickness 1.5um Al Alloy 1.5um Al Alloy
. L . Si02 (0.6um) Si02 (0.6um)
Die passivation thickness range . .
TiN (0.6um) TiN (0.6um)
Glass Transistion Temp 135 degree C 135 degree C
Max Junction Temp 150 degree C 150 degree C
No of masks Steps 8 8
Metal Layers 1 1
Assembly Lot # ESR2208-019 ESR2208-019
Package Bond Type (at Die) Ball Ball
Bond Type (at LF) Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy
Die Attach Material 8352L 8352L
Leadframe Type (Stamped or Etched) stamping stamping
Leadframe Material KFC KFC
Ag plated or Bare Cu Ag Plated Ag Plated
Molding Compound Type EME-G600 EME-G600
AT/Rel Assembly Site/ Location SAT SAT
Test Site/ Location SAT SAT
Realibility Test Site SAT SAT
Qual Plan # 22102801 22102801
Test Test Conditions Duration / Limits Fail/Ss X = Test Needed Results. X = Test Needed Results.
Pass/Fail Pass/Fail
(JESD22-A104) -65C-150C .
Temp Cycle (TC) Mounted on PCB Board (Daughter Card) 500 cycles 0/77 X Pass QBS to Qual Device 1 Pass
1000 cycles 0/77 X Pass QBS to Qual Device 1 Pass
HAST JESDZZ'MO:,[/AHO 96 Hrs 0/77 X Pass QBS to Qual Device 1 Pass
130C, 85%RH 33.3 psia Vcc = Op Max
. HTSL (JESD22-A103) Ta>150C 168 Hrs 0/77 X Pass QBS to Qual Device 1 Pass
High Temperature Storage
500 Hrs 0/77 X Pass QBS to Qual Device 1 Pass
1000 Hrs 0/77 X Pass QBS to Qual Device 1 Pass
Summary: Pass

Submitted By:
Approved By:

Leo Tsai 02/14/2023
Daniel Li 03/03/2023






Certificate of Design, Construction & Qualification

Description: AP4310AMTR-AG1 Standard HiRel Summary

Qual Device 1(Lot1)

Qual Device 1(Lot2)

Qual Device 1(Lot3)

General Part Number AP4310AMTR-AG1 AP4310AMTR-AG1 AP4310AMTR-AG1
PG # AAC4310.1.1 2.5V AAC4310.1.1 2.5V AAC4310.1.1 2.5V
Package SO-8 SO-8 SO-8
Wire Bond, Cu Piller, CSP Wire Bond Wire Bond Wire Bond
MSL Level MSL3 MSL3 MSL3
Package Size 4.9mm*6.0mm*1.6mm 4.9mm*6.0mm*1.6mm 4.9mm*6.0mm*1.6mm
Die Quantity (eg. Die per package) 1 1 1
Die Name(1) AAO045BA-H AAO045BA-H AAO45BA-H
Die Size (W/L/Thickness 1.01mm*1.45mm 1.01mm*1.45mm 1.01lmm*1.45mm
Die Process / Technology 2U36V BIPOLAR 2U36V BIPOLAR 2U36V BIPOLAR
No of masks Steps 11 11 11
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu
Wire Diameter Imil 1mil Imil
Fab Wafer FAB JKFAB JKFAB JKFAB
Wafer FAB Location TW TW TW
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 SiO2 5kA/SiN 5kA Si02 5kA/SiN 5kA Si02 5kA/SiN 5kA
Glass Transistion Temp 110°C 110°C 110°C
Lead Material Manufacture ASM/SHE ASM/SHE ASM/SHE
Max Junction Temp 150°C 150°C 150°C
Max Thermal resistance Junc (case) 45°C /W 45°C /W 45C/W
Max Thermal resistance Junc (amibent) 85 ‘C/W 85 C/W 85 ‘C/W
No of masks Steps 11 11 11
Bond Type (at Die) Ball Ball Ball
Package Bond Type (at LF) Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy
Die Attach Material 9005SP 9005SP 9005SP
Min Bond Pad Pitch 150um 150um 150um
Leadframe Type (Stamped or Etched) stamping stamping stamping
Leadframe Material C194 C194 C194
Ag plated or Bare Cu Bare Copper Bare Copper Bare Copper
Molding Compound Type EME-G600 EME-G600 EME-G600
Green Compound (Yes/No) Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes
AT/Rel Assembly Site/ Location CAT CAT CAT
Test Site/ Location CAT CAT CAT
Realibility Test Site SFAB SFAB SFAB
Qual Plan # #22121401 #22121401 #22121401
Test Test Conditions Duration / Limits Fail/SS X = Test Needed Results- X = Test Needed Results. X = Test Needed Results-
Pass/Fail Pass/Fail Pass/Fail
MSL3 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 0/154 X Pass X Pass X Pass
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
Temp Cycle (TC) (JESD22-A104) -65C-150C 500 cycles 0/77 X Pass X Pass X Pass
Mounted on PCB Board (Daughter Card)
1000 cycles 0/77 X Pass X Pass X Pass
HAST JESD22-A10:‘|./A110 96 Hrs 0/77 X Pass X Pass X Pass
130C, 85%RH 33.3 psia Vcc = Op Max
i HTSL (JESD22-A103) 168 Hrs 0/77 X Pass X Pass X Pass
High Temperature Storage
500 Hrs 0/77 X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass
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
Soldesr:bility >95% Coverage 5 Seconds 0/15 X Pass
PD ) Ppk>1.67
) . . Package Outline X Pass
Physical Dimensions Cpk>1.33
Summary: Pass
Submitted By: Zhigiang shi

Approved By:

Daniel Li 6/8/2023






Certificate of Design, Construction & Qualification

i wescription: Standard Qual Plan Template

Qual Device 1 Qual Device 2 Qual Device 3
General Part Number PI6LC48P25104LEX PI6LC48P25104LEX PI6LC48P25104LEX
PG # B B B
Package MSOP-8L-EP MSOP-8L-EP MSOP-8L-EP
Wire Bond, Cu Piller, CSP Wirebond Wirebond Wirebond
MSL Level 1 1 1
Package Size 4.4x3.0x1.2 4.4x3.0x1.2 4.4x3.0x1.2
Die Quantity (eg. Die per package) 1 1 1
Down Bonding (Y/N) Y Y Y
Die Name(1) SPLL-BC SPLL-BC SPLL-BC
Die Size (W/L/Thickness 1.66mm x 2.43mm 1.66mm x 2.43mm 1.66mm x 2.43mm
Die Process / Technology MGN 0.18UM CMOS MGN 0.18UM CMOS MGN 0.18UM CMOS
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu
Wire Diameter 0.8mil 0.8mil 0.8mil
# of Down Bonds 9 9 9
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu
Wire Diameter 0.8mi; 0.8mi; 0.8mi;
Fab Wafer FAB MGN 0.18UM CMOS MGN 0.18UM CMOS MGN 0.18UM CMOS
Wafer FAB Location Korea Korea Korea
Wafer Diameter 8" (200mm) 8" (200mm) 8" (200mm)
Wafer Thickness 725um 725um 725um
Top Metal Type/Bond Pad Composition 2um 2um 2um
Top Metal Thickness Alumimum Alumimum Alumimum
Glass Transistion Temp 130C 130C 130C
Max Junction Temp 125C 125C 125C
BackgrindThinkness 8mil 8mil 8mil
Package Backgrind Location GTK GTK GTK
Bond Type (at Die) Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy
Die Attach Material EME 1076DJ-G EME 1076DJ-G EME 1076DJ-G
Min Bond Pad Pitch 88um 88um 88um
# of pad/ball/pin Pitch 8 Pad / 0.65mm 8 Pad /0.65mm 8 Pad / 0.65mm
Leadframe Type (Stamped or Etched) Etched Etched Etched
Leadframe Material C7025 C7025 C7025
Ag plated or Bare Cu Ag plated (spot plated) Ag plated (spot plated) Ag plated (spot plated)
Molding Compound Type EME G700LY EME G700LY EME G700LY
AT/Rel Assembly Site/ Location GTK GTK GTK
Test Site/ Location GTK GTK GTK
Realibility Test Site GTK/IST-TW GTK/IST-TW GTK/IST-TW
Qual Plan # 23020703 23020703 23020703
Test Test Conditions Duration / Limits Fail/SS X = Test Needed Results. X = Test Needed Results. X = Test Needed Results.
Pass/Fail Pass/Fail Pass/Fail
MSL1 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 0/154 0/1 x 160pcs Pass 0/1 x 160pcs Pass 0/1 x 160pcs Pass
Soak 85C, 85% RH 168Hrs 0/154 0/1 x 160pcs Pass 0/1 x 160pcs Pass 0/1 x 160pcs Pass
IR reflow 260C 3 cycles 0/154 0/1 x 160pcs Pass 0/1 x 160pcs Pass 0/1 x 160pcs Pass
Temp Cycle (TC) ESD22-A104) -65C-150C 500 cycles 0/77 0/ 1 x 80pcs Pass 0/ 1 x 80pcs Pass 0/1 x 80pcs Pass
Mounted on PCB Board
1000 cycles 0/77 0/1 x 80pcs Pass 0/ 1 x 80pcs Pass 0/ 1 x 80pcs Pass
JESD22-A101/A110
HAST 130C, 85%RH 33.3 psia Ve = Op Max 96 Hrs 0/77 0/ 1 x 80pcs Pass 0/ 1 x 80pcs Pass 0/1 x 80pcs Pass
. HTSL (JESD22-A103)  Ta»150C 168 Hrs 0/77 0/1 x 80pcs Pass 0/1 x 80pcs Pass 0/1 x 80pcs Pass
High Temperature Storage
500 Hrs 0/77 0/ 1 x 80pcs Pass 0/ 1 x 80pcs Pass 0/1 x 80pcs Pass
1000 Hrs 0/77 0/ 1 x 80pcs Pass 0/ 1 x 80pcs Pass 0/1 x 80pcs Pass
WBS JESD22-B1168 CokrL.66 o/ 0/ 1 x 5pcs (30 bonds) Pass 0/ 1 x 5pcs (30 bonds) Pass 0/ 1 x 5pcs (30 bonds) Pass
Avg: 23.87 / Cpk : 3.37 Avg: 24.24 /| Cpk : 5.10 Avg: 25.87 / Cpk : 3.75
Wep MILSTD883.2011 Cok>L.66 o/ 0/ 1 x 5pcs (30 bonds) Pass 0/ 1 x 5pcs (30 bonds) Pass 0/ 1 x 5pcs (30 bonds) Pass
Avg: 8.80 / Cpk : 3.87 Avg: 9.25/ Cpk : 1.80 Avg: 8.65/ Cpk : 1.92
Sold:r:bimv >95% Coverage 5 Seconds 0/15 0/1 x 15pcs Pass 0/1 x 15pcs Pass 0/1 x 15pcs Pass
Physical g:::nensions Package Outline zgti: Cpk > 1.67 Pass Cpk > 1.67 Pass Cpk > 1.67 Pass
Summary: Pass

Submitted By:
Approved By:

Virginia Cheung
Darius Crenshaw - 9/13/2023






uruDES Certificate of Design, Construction & Qualification

Description: JCET_SQ TSSOP14 cutting and forming equipment change and process optimization, BOM change Hi-rel Summary

Qual Device 1 Qual Device 2 Qual Device 3 QBS Device 1
Refer to complete device
list sheet:
General Part Number AS324GTR-G1 AS324GTR-G1 AS324GTR-G1 AS339GTR-G1
AS339GTR-E1
AS324GTR-E1
PG #
Package TSSOP14 TSSOP14 TSSOP14 TSSOP14
Wire Bond, Cu Piller, CSP wire bond wire bond wire bond wire bond
MSL Level 3 3 3 3
Die Quantity (eg. Die per package) 1 1 1 1
AA063/AA063A-H/AAD63A
Die Name(1) AA063A-H AA063A-H AA063A-H 6K
PD019/PD019A-H/PD0O19A
GK
L i Refer to complete device
Die Size (W/L/Thickness 1.08*%1.07mm 1.08*1.07mm 1.08*1.07mm X
list sheet
Die Process / Technology 2u36V BIPOLAR Comp 2u36V BIPOLAR Comp 2u36V BIPOLAR Comp 2u36V BIPOLAR
Comp/2u36V BIPOLAR
No of masks Steps 10 10 10 10
Wire Bond Material (Au, Cu, Al) (Pd)Cu (Pd)Cu (Pd)Cu (Pd)Cu
Wire Diameter 1.0mil 1.0mil 1.0mil 1.0mil
Fab Wafer FAB JKFAB JKFAB JKFAB SIMAT SFAB1/JKFAB/GFAB
Wafer Diameter 6" 6" 6" 6"/8"
Wafer Thickness 675um 675um 675um 675/725um
Top Metal Type/Bond Pad Composition AlSiCu AlSiCu AlSiCu AlSiCu
Top Metal Thickness 1.2um 1.2um 1.2um 1.2um
. L X Si3N4 0.5um+SI02 . . .
Die passivation thickness range 0.5um Si3N4 0.5um+SI02 0.5um Si3N4 0.5um+SI02 0.5um Si3N4 0.5um+SI02 0.5um
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 10 10 10 10
Metal Layers 1 1 1 1
Bond Type (at Die) Ball Ball Ball Ball
Package Bond Type (at LF) Wedge Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy Epoxy
Die Attach Material EN4900GC EN4900GC EN4900GC EN4900GC
Leadframe Type (Stamped or Etched) TSSOP14(10R) TSSOP14(10R) TSSOP14(10R) TSSOP14(10R)
Molding Compound Type CEL-9220HF13V CEL-9220HF13V CEL-9220HF13V CEL-9220HF13V
AT/Rel Assembly Site/ Location JCET_SQ JCET_SQ JCET_SQ JCET_SQ
Test Site/ Location JCET_SQ JCET_SQ JCET_SQ JCET_SQ
Realibility Test Site JCET/BCD JCET/BCD JCET/BCD
Qual Plan # # 23030501 # 23030501 # 23030501 # 23030501
Test Test Conditions Duration / Limits Fail/Ss X = Test Needed Results' X =Test Needed Results. X = Test Needed Results' X = Test Needed Results.
Pass/Fail Pass/Fail Pass/Fail Pass/Fail
MSL3 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 0/154 X pass X pass X pass QBS to Qual devicel~3 pass
Soak 30C, 60% RH 192Hrs 0/154 X pass X pass X pass QBS to Qual devicel~3 pass
IR reflow 260C 3 cycles 0/154 X pass X pass X pass QBS to Qual devicel~3 pass
Temp Cycle (TC) (JESD22-A104) -65C-150C 500 cycles 0/77 X pass X pass X pass QBS to Qual devicel~3 pass
Mounted on PCB Board (Daughter Card)
1000 cycles 0/77 X pass X pass X pass QBS to Qual devicel~3 pass
HAST JESDZZ-AIO?/AHO 96 Hrs 0/77 X pass X pass X pass QBS to Qual devicel~3 pass
130C, 85%RH 33.3 psia Vcc = Op Max
. HTSL (JESD22-A103) Ta>150C 168 Hrs 0/77 X pass X pass X pass QBS to Qual devicel~3 pass
High Temperature Storage
500 Hrs 0/77 X pass X pass X pass QBS to Qual devicel~3 pass
1000 Hrs 0/77 X pass X pass X pass QBS to Qual devicel~3 pass
WBS JESD22-B116B Cpk>1.66 0/5 X pass X pass X pass QBS to Qual devicel~3 pass
WBP MIL-STD883-2011 Cpk>1.66 0/5 X pass X pass X pass QBS to Qual devicel~3 pass
SoIdeSeriIity >95% Coverage 5 Seconds 0/15 X pass QBS to Qual devicel pass QBS to Qual devicel pass QBS to Qual devicel~3 pass
PD ) Ppk>1.67 ) ) )
. . . Package Outline X pass QBS to Qual devicel pass QBS to Qual devicel pass QBS to Qual devicel~3 pass
Physical Dimensions Cpk>1.33
Summary: Pass

Submitted By:
Approved By:

JinBo Wang 2023.06
Daniel Li 6/20/2023






Certificate of Design, Construction & Qualification

Description: FCP Standard X'tal Qual Plan Template

Qual Device 1

Qual Device 2 or QBS

Qual Device 3 or

Device 1 QBS Device 2
General Part Number FL1200088 FL2000214 FL2500613
Package Size By series 3225 3225 3225
Package Material AI203 Ceramic CER3.2x25 CER3.2x25 CER3.2x25
Plating Material Ni/Au Ni/Au Ni/Au Ni/Au
Parameters Frequency MHz 12.000000 20.000000 25.000000
Tolerance + ppm +20 +10 +10
CLoad pF 10 12 12
Max ESR ohms 100 100 50
Operating Temperature By series -40C to +85C -40C to +85C -40C to +85C
Stability +ppm +20 +20 +20
Mode of Oscillation by Series Fundamental Fundamental Fundamental
Operating Drive Level by Series 10 uW 10 uW 100 uW
Max Drive Level by Series 100 uW 300 uW 300 uW
Material AT Quartz AT Quartz AT Quartz AT Quartz
Frequency tbd 12.000000 20.000000 25.000000
Material Fe-Ni-Co Fe-Ni-Co Fe-Ni-Co Fe-Ni-Co
Dimension By series By series By series By series
Material Conductive epoxy Conductive epoxy Conductive epoxy Conductive epoxy
Temperature (°C) 125C 125C 125C 125C
Time (Hrs) 72 72 72 72
Electrode material (Au / Ag) Ag Ag Ag Ag
Temperature (°C) 260 260 260 260
Time (Hrs) 2 2 2 2
Dew point (°C ) -40 -40 -40 -40
Max Temp. 260 260 260 260
Cycle 3 3 3 3
Pressure (Kgf/cm2) 53 5.3 5.3 53
Time (Hrs) 1 1 1 1
Lead-Free (Yes/No) Yes Yes Yes Yes
AT/Rel Assembly Site PCL PCL PCL PCL
FT Test Site PCL PCL PCL PCL
MSL Level 1 1 1 1
Reliability Test Site PCL PCL PCL PCL
Qual Plan # 23041002 23041002 23041002
Test Test Conditions Duration / Limits | Fail/SS | Lots Required | Test Temp [ X = Test Needed Results |y _ Test Needed Results |y - TestNeeded | esults
Pass/Fail Pass/Fail Pass/Fail
Reflow M||_2—6801D5;2C0/21|\é|8210 3 cycle 0/500 | 3 Assy lots Room Done Pass Done Pass Done Pass
Freq Vs. Temperature Per spec Co1I dcilglﬁot 0/30 | 3 Assylots ngntge;np Done Pass Done Pass Done Pass
J-STD-020 (SMD)
Resistance to Solder Heg  Heat solder iron to 260 + 10°C and 5~10 seconds 0/30 | 3 Assy lots Room Done Pass Done Pass Done Pass
apply to the termination
. AEC QZO.O_OOS 60+5 seconds 0/30 3 Assy lots Room Done Pass Done Pass Done Pass
Board Flex Minimum flex requirement of 3mm
High Temp. Storage JESD22-A103,
Life/Bake 125°C / 1000Hrs,Measeure every 1000Hrs 0/79 3 Assy lots Room Done Pass Done Pass Done Pass
HTB 168Hrs
:I.?gLTemp Operating 1 OOOJHE§?§EZQ1$VmaX 1000Hrs 0/80 | 3 Assy lots Room Done Pass Done Pass Done Pass
Solderability J-STD-002 (Tion Stove)
SDR 245+ 5°C, 5+0.5seconds | 0/30 | 3 Assy lots Room Done Pass Done Pass Done Pass
(after125°C,120sec,preheated)
Temperature Cycle JESD22-A104 (AIR.)
TC -65°C ~125°C DV‘{ell 15Min Xfer 1000 cycles 0/79 | 3 Assy lots Room Done Pass Done Pass Done Pass
~15min
) . JESD22-B103
Vibration Test 20G,10 ~ 2000 Hz,1.52 mm,Sweep 20 4H.RS’ . 0/30 3 Assy lots Room Done Pass Done Pass Done Pass
VIB Min, (X/Y/Z) each direction
Mechanical Shock JESD22-B104 5 times,
MS 1500G,0.5mSec (XIXNYY'1Z/Z) each direction 0/30 | 3 Assy lots Room Done Pass Done Pass Done Pass
Drop Test JIS-C0044 )
DROP 75¢cm Helght on 2mm thickness 3 times 0/30 | 3 Assy lots Room Done Pass Done Pass Done Pass
stainless plate
JESD22-A109
Gross Leak GK: Leak ra?e less than 1*10-5 Pa.m3/s )
Fine Leak Mil Std 88(_3 M1014 . 1time 0/139 | 3 Assy lots Room Done Pass Done Pass Done Pass
FK: 4.0Kgf/m2 Helium bombing for 1
hours,leak rate lessthan1*10-8atm.c.c/sec
Summary: Pass

Submitted By:
Approved By:

Vector Tseng
Darius Crenshaw 8/21/2023






Certificate of Design, Construction & Qualification

Description: ZXCT1008FTA AT site moves from NAT to SAT due to capacity limitation in NAT

Qual Device 1 QBS device 1
General Part Number ZXCT1008FTA ZXCT1009FTA
PG # 1 1
Package SOT23 SOT23
Wire Bond, Cu Piller, CSP wire bond wire bond
MSL Level 1 1
Package Size 1,37x3,00x0,925 mm 1,37x3,00x0,925 mm
Die Quantity (eg. Die per package) 1 1
Basic die: CA7FC6A Basic die: CA7FC6A
Die Name(1) Die name: FC603C Die name: FC603C
After CP trim: ZXCT1008F After CP trim: ZXCT1009F
Die Size (W/L/Thickness 798,2x1011,4x229 um 798,2x1011,4x229 um
Die Process / Technology CA700 20V bipolar CA700 20V bipolar
No of masks Steps 9 9
Wire Bond Material (Au, Cu, Al) Au Au
Wire Diameter 1.0mil 1.0mil
Fab Wafer FAB OFAB OFAB
Wafer FAB Location UK UK
Wafer Diameter 150 mm 150 mm
Wafer Thickness 229 229
Top Metal Type/Bond Pad Composition Al Al
Top Metal Thickness 1.2 um 1.2 um
Die passivation thickness range 5kA SiO2 + 5kA SiN3 5kA SiO2 + 5kA SiN3
No. of bond over active area 3 3
Glass Transistion Temp 125C 125C
Lead Material Manufacture 100% Tin 100% Tin
Header plating (Die Land Area) 3.0- 6.0um Ag 3.0 - 6.0um Ag
Max Junction Temp 150 degree C 150 degree C
No of masks Steps 9 9
Power Consumption 450mW 450mW
Package Backgrind Location SAT SAT
Bond Type (at Die) Ball Ball
Bond Type (at LF) Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy
Die Attach Material 8200TI 8200TI
Leadframe Type (Stamped or Etched) Stamped Stamped
Leadframe Material SOT-23R SOT-23R
Ag plated or Bare Cu Spot Ag Plating Spot Ag Plating
Molding Compound Type CEL-1702HF9 SK CEL-1702HF9 SK
Green Compound (Yes/No) Yes Yes
Lead-Free (Yes/No) Yes Yes
AT/Rel Assembly Site/ Location SAT SAT
Test Site/ Location SAT SAT
Realibility Test Site ZUK ZUK
Qual Plan # 23052307 TRB 2010-052I
Test Test Conditions Duration / Limits Fail/SS X = Test Needed Results_ X = Test Needed Results.
Pass/Fail Pass/Fail
Temp Cycle (TC) (JESD22-A104) -65C-150C 500 cycles 0/77 QBS to QBS device 1 pass X pass
Mounted on PCB Board (Daughter Card)
Autoclave (JEDD22 A102) 96 Hrs 0/77 QBS to QBS device 1 pass X pass
T=121°C 15PSIG_100%RH
THB
- JESD22-A101/A110 )
Temperature Humidity Bias 1000 Hrs 0/77 QBS to QBS device 1 pass X pass
X 85C, 85%RH
(Alternative to HAST)
HTSL .
. (JESD22-A103) Ta>150C 168 Hrs 0/77 QBS to QBS device 1 pass X pass
High Temperature Storage
500 Hrs 0/77 QBS to QBS device 1 pass X pass
1000 Hrs 0/77 QBS to QBS device 1 pass X pass
HTOL Ta=125C, 100% Vcc 168 Hrs 0/77 QBS to QBS device 1 pass X pass
or Ta=150 for 408 hrs 500 Hrs 0/77 QBS to QBS device 1 pass X pass
1000 Hrs 0/77 QBS to QBS device 1 pass X pass
Human Body Model HBM (AEC-Q100-002) +-2KV 0/3 pass
Charged Device Model CDM (AEC-Q100-011) +-750V 0/3 pass
Summary: Pass
Submitted By: Lou Chen

Approved By:

Darius Crenshaw - 8/23/2023






Certificate of Design, Construction & Qualification

cription: JCET SOP8 new BOM Qual Plan

Qual Device 1 - Lot 1

Qual Device 1 - Lot 2

Qual Device 2

General Part Number PT7C4337WEX PT7C4307WEX PT7C4339WE
PG # A A C
Package SOIC-8L / SOP-8L SOIC-8L / SOP-8L SOIC-8L / SOP-8L
Wire Bond, Cu Piller, CSP Wire Bond Wire Bond Wire Bond
MSL Level 1 1 1
Package Size 3.9X4.9 3.9X4.9 3.9X4.9
Die Quantity (eg. Die per package) 1 1 1
Die Name(1) 1TC008BOC F3TC20B-TU12 1F3TC46-AABABABB
Die Size (W/L/Thickness 1.4*1.43mm 1.45*1.49 1.50*%1.83mm
Die Process / Technology CSMC 0.5um KF 0.5um KF 0.5um
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu
Wire Diameter 0.8mil 0.8mil 0.8mil
Fab Wafer FAB CSMC KeyFoundry KeyFoundry
Wafer Diameter 8" 8" 8"
Wafer Thickness 725 725 725
Top Metal Type/Bond Pad Composition Al/Si/Cu Al/Si/Cu Al/Cu
Top Metal Thickness 1.0um 1.0um 1.0um
BackgrindThinkness Assy Report Assy Report Assy Report
Package Backgrind Location JCET-SQ JCET-SQ JCET-SQ
Bond Type (at Die) Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy
Die Attach Material EN-4900GC EN-4900GC EN-4900GC
Min Bond Pad Pitch 95um 95um 102um
# of pad/ball/pin Pitch 11/9/1.27mm 11/9/1.27mm 9/9/1.27mm
Leadframe Type Stamping Stamping Stamping
Leadframe Material Cu Cu Cu
Molding Compound Type CEL-9220HF13V CEL-9220HF13V CEL-9220HF13V
AT/Rel Assembly Site JCET-SQ JCET-SQ JCET-SQ
FT Test Site JCET-SQ JCET-SQ JCET-SQ
Realibility Test Site JCET-SQ JCET-SQ JCET-SQ
Qual Plan # 23011801 23011801 23011801
Test Test Conditions Duration / Limits Fail/SS X = Test Needed Results. X = Test Needed Results Pass/Fail X = Test Needed Results.
Pass/Fail Pass/Fail
MSL1 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 0/154 0/1x77pcs Pass 0/1x77pcs Pass 0/1x77pcs Pass
Soak 85C, 85% RH 168Hrs 0/154 0/1x77pcs Pass 0/1x77pcs Pass 0/1x77pcs Pass
IR reflow 260C 3 cycles 0/154 0/1x77pcs Pass 0/1x77pcs Pass 0/1x77pcs Pass
CSAM pre and post IR per JECEC J-STD-020
CSAM Pre Post PC . 30 pcs 0/30 0/ 1x30pcs Pass 0/ 1x30pcs Pass 0/ 1x30pcs Pass
Refer to Tab - Diodes Delam Spec (J-STD-020)
(JESD22-A104) -65C-150C
Temp Cycle (TC) 500 cycles 0/77 0/1x77pcs Pass 0/1x77pcs Pass 0/1x77pcs Pass
Mounted on PCB Board (Daughter Card)
1000 cycles 0/77 0/1x77pcs Pass 0/1x77pcs Pass 0/1x77pcs Pass
HAST JESDZZ-AIO%/AHO 96 Hrs 0/77 0/1x77pcs Pass 0/1x77pcs Pass 0/1x77pcs Pass
130C, 85%RH 33.3 psia Vcc = Op Max
UHAST JESD22-A118 . 96 Hrs 0/77 0/1x77pcs Pass 0/1x77pcs Pass NA Pass
130C, 85%RH 33.3 psia
i HTSL (JESD22-A103) 168 Hrs 0/77 0/1x77pcs Pass 0/1x77pcs Pass 0/1x77pcs Pass
High Temperature Storage Ta>150C
500 Hrs 0/77 0/1x77pcs Pass 0/1x77pcs Pass 0/1x77pcs Pass
1000 Hrs 0/77 0/1x77pcs Pass 0/1x77pcs Pass 0/1x77pcs Pass
0/ 1x5pcs (30 bonds) 0/ 1x5pcs (30 bonds) e ol
WBS JESD22-B116B Cpk>1.66 0/5 Pass Pass avg: 37.666 / Cpk: Pass
avg: 29.72g / Cpk: 2.28 avg: 31.46g / Cpk: 2.73 fE
0/ 1 x5pcs (30 bonds) 0/ 1 x5pcs (30 bonds) Y CESER L)
WBP MIL-STD883-2011 Cpk>1.66 0/5 Pass Pass avg: 8.568g / Cpk: Pass
avg: 9.544g / Cpk: 2.546 avg: 9.401g / Cpk: 1.997 i
SD
. >95% Coverage 5 Seconds 0/15 0/1x15pcs Pass 0/1x15pcs Pass 0/ 1x15pcs Pass
Solderability
) PP ) Package Outline Ppk>1.67 Cpk >1.67 Pass Cpk >1.67 Pass Cpk >1.67 Pass
Physical Dimensions Cpk>1.33
Cha-r ) Typ -40C, 0C, 25C, 85C, 125C Operating Range 0/30 Diodes PE Pass Diodes PE Pass Diodes PE Pass
Characterization
Summary: Pass

Submitted By:
Approved By:

Virginia Cheung
Darius Crenshaw - 6/7/2023






Certificate of Design, Construction & Qualification

i wescription: Standard Qual Plan Template

Qual Device 1 Qual Device 2 Qual Device 3
General Part Number PI6LC48P25104LEX PI6LC48P25104LEX PI6LC48P25104LEX
PG # B B B
Package MSOP-8L-EP MSOP-8L-EP MSOP-8L-EP
Wire Bond, Cu Piller, CSP Wirebond Wirebond Wirebond
MSL Level 1 1 1
Package Size 4.4x3.0x1.2 4.4x3.0x1.2 4.4x3.0x1.2
Die Quantity (eg. Die per package) 1 1 1
Down Bonding (Y/N) Y Y Y
Die Name(1) SPLL-BC SPLL-BC SPLL-BC
Die Size (W/L/Thickness 1.66mm x 2.43mm 1.66mm x 2.43mm 1.66mm x 2.43mm
Die Process / Technology MGN 0.18UM CMOS MGN 0.18UM CMOS MGN 0.18UM CMOS
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu
Wire Diameter 0.8mil 0.8mil 0.8mil
# of Down Bonds 9 9 9
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu
Wire Diameter 0.8mi; 0.8mi; 0.8mi;
Fab Wafer FAB MGN 0.18UM CMOS MGN 0.18UM CMOS MGN 0.18UM CMOS
Wafer FAB Location Korea Korea Korea
Wafer Diameter 8" (200mm) 8" (200mm) 8" (200mm)
Wafer Thickness 725um 725um 725um
Top Metal Type/Bond Pad Composition 2um 2um 2um
Top Metal Thickness Alumimum Alumimum Alumimum
Glass Transistion Temp 130C 130C 130C
Max Junction Temp 125C 125C 125C
BackgrindThinkness 8mil 8mil 8mil
Package Backgrind Location GTK GTK GTK
Bond Type (at Die) Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy
Die Attach Material EME 1076DJ-G EME 1076DJ-G EME 1076DJ-G
Min Bond Pad Pitch 88um 88um 88um
# of pad/ball/pin Pitch 8 Pad / 0.65mm 8 Pad /0.65mm 8 Pad / 0.65mm
Leadframe Type (Stamped or Etched) Etched Etched Etched
Leadframe Material C7025 C7025 C7025
Ag plated or Bare Cu Ag plated (spot plated) Ag plated (spot plated) Ag plated (spot plated)
Molding Compound Type EME G700LY EME G700LY EME G700LY
AT/Rel Assembly Site/ Location GTK GTK GTK
Test Site/ Location GTK GTK GTK
Realibility Test Site GTK/IST-TW GTK/IST-TW GTK/IST-TW
Qual Plan # 23020703 23020703 23020703
Test Test Conditions Duration / Limits Fail/SS X = Test Needed Results. X = Test Needed Results. X = Test Needed Results.
Pass/Fail Pass/Fail Pass/Fail
MSL1 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 0/154 0/1 x 160pcs Pass 0/1 x 160pcs Pass 0/1 x 160pcs Pass
Soak 85C, 85% RH 168Hrs 0/154 0/1 x 160pcs Pass 0/1 x 160pcs Pass 0/1 x 160pcs Pass
IR reflow 260C 3 cycles 0/154 0/1 x 160pcs Pass 0/1 x 160pcs Pass 0/1 x 160pcs Pass
Temp Cycle (TC) ESD22-A104) -65C-150C 500 cycles 0/77 0/ 1 x 80pcs Pass 0/ 1 x 80pcs Pass 0/1 x 80pcs Pass
Mounted on PCB Board
1000 cycles 0/77 0/1 x 80pcs Pass 0/ 1 x 80pcs Pass 0/ 1 x 80pcs Pass
JESD22-A101/A110
HAST 130C, 85%RH 33.3 psia Ve = Op Max 96 Hrs 0/77 0/ 1 x 80pcs Pass 0/ 1 x 80pcs Pass 0/1 x 80pcs Pass
. HTSL (JESD22-A103)  Ta»150C 168 Hrs 0/77 0/1 x 80pcs Pass 0/1 x 80pcs Pass 0/1 x 80pcs Pass
High Temperature Storage
500 Hrs 0/77 0/ 1 x 80pcs Pass 0/ 1 x 80pcs Pass 0/1 x 80pcs Pass
1000 Hrs 0/77 0/ 1 x 80pcs Pass 0/ 1 x 80pcs Pass 0/1 x 80pcs Pass
WBS JESD22-B1168 CokrL.66 o/ 0/ 1 x 5pcs (30 bonds) Pass 0/ 1 x 5pcs (30 bonds) Pass 0/ 1 x 5pcs (30 bonds) Pass
Avg: 23.87 / Cpk : 3.37 Avg: 24.24 /| Cpk : 5.10 Avg: 25.87 / Cpk : 3.75
Wep MILSTD883.2011 Cok>L.66 o/ 0/ 1 x 5pcs (30 bonds) Pass 0/ 1 x 5pcs (30 bonds) Pass 0/ 1 x 5pcs (30 bonds) Pass
Avg: 8.80 / Cpk : 3.87 Avg: 9.25/ Cpk : 1.80 Avg: 8.65/ Cpk : 1.92
Sold:r:bimv >95% Coverage 5 Seconds 0/15 0/1 x 15pcs Pass 0/1 x 15pcs Pass 0/1 x 15pcs Pass
Physical g:::nensions Package Outline zgti: Cpk > 1.67 Pass Cpk > 1.67 Pass Cpk > 1.67 Pass
Summary: Pass

Submitted By:
Approved By:

Virginia Cheung
Darius Crenshaw - 9/13/2023






Certificate of Design, Construction & Qualification

Description: Qual Plan for AP3156FVG-7 (FAB site transfer from CSMC to SFAB2)

Q"a:&:‘l';“ : Q"a:&:;';“ : Q"a:&:;';“ : QBS Device 1 QBS Device 2 QBS Device 3 QBS Device 4 QBS Device 5
General Part Number AP3156FVG-7 AP3156FVG-7 AP3156FVG-7 AZV3001AFZ4-7 AZV3001AFZ4-7 AZV3001AFZ4-7 AZV3001FZ4-7 AZV3002RL-7
PG # P652.1.1 P652.1.1 P652.1.1 1.0 1.0 1.0 1.1 1.1
Package QFN4040-16 QFN4040-16 QFN4040-16 DFN1410-6 DFN1410-6 DFN1410-6 DFN1410-6 U-FLGA1616-8
Wire Bond, Cu Piller, CSP Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond
MSL Level 1 1 1 1 1 1 8 8
Package Size 4Amm*4mm*0.6mm 4mm*4mm*0.6mm 4mm*4mm*0.6mm 1.4mm*1.0mm*0.4mm 1.4mm*1.0mm*0.4mm 1.4mm*1.0mm*0.4mm 1.4mm*1.0mm*0.4mm 1.6mm*1.6mm*0.5mm
Die Quantity (eg. Die per package) 1 1 1 1 1 1 1 1
Die Name(1) BN157B0-2 BN157B0-2 BN157B0-2 BN153A0-2 BN153A0-2 BN153A0-2 BN031C0-2 BN031C0-2
Die Size (W/L/Thickness 1.298*%2.049 1.298*2.049 1.298*2.049 0.59mm*0.46mm*0.1mm 0.59mm*0.46mm*0.1mm 0.59mm*0.46mm*0.1mm 0.57mm*0.47mm*0.1mm 0.57mm*0.47mm*0.14mm
Die Process / Technology CMOS 0.5um 5V 1P2M CMOS 0.5um 5V 1P2M CMOS 0.5um 5V 1P2M CMOS 0.5um 1P3M CMOS 0.5um 1P3M CMOS 0.5um 1P3M CMOS 0.5um 1P3M 0.5um 1P3M CMOS
No of masks Steps 15 15 15 14 14 14 14 14
Wire Bond Material (Au, Cu, Al) Au Au Au PdCu PdCu PdCu PdCu PdCu
Wire Diameter 1.0 mil 1.0 mil 1.0 mil 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil
Fab Wafer FAB SFAB SFAB SFAB SFAB SFAB SFAB SFAB SFAB
Wafer FAB Location ShangHai ShangHai ShangHai ShangHai ShangHai ShangHai ShangHai ShangHai
Wafer Diameter 6" 6" 6" 6" 6" 6" 6" 6"
Wafer Thickness 675um 675um 675um 675um 675um 675um 675um 675um
Top Metal Type/Bond Pad Composition Al/Cu Al/Cu Al/Cu Al/Cu Al/Cu Al/Cu Al/Cu Al/Cu
Top Metal Thickness 0.8um 0.8um 0.8um 3um 3um 3um 3um 3um
Die passivation thickness range SiN 0.5um+Si02 0.3um SiN 0.5um+Si02 0.3um SiN 0.5um+Si02 0.3um SiN 0.5um+Si02 0.5um SiN 0.5um+5i02 0.5um SiN 0.5um+Si02 0.5um Si02 5kA+SiN 5kA Si02 5kA+SiN S5kA
No. of bond over active area 0 0 0 0 0 0 0 0
Glass Transistion Temp 130 °C 130 °C 130 °C N/A N/A N/A N/A N/A
Lead Material Manufacture MHT MHT MHT N/A N/A N/A N/A N/A
Max Junction Temp 150 degree C 150 degree C 150 degree C 150 degree C 150 degree C 150 degree C 150 degree C 150 degree C
Max Thermal resistance Junc (amibent) 46°C/W 46°C/W TBD °C/W N/A N/A N/A N/A 90°C/W
No of masks Steps 15 15 15 14 14 14 14 14
Metal Layers 2 2 2 3 3 3 3 3
Min Metal Width 0.8 um 0.8 um 0.8 um N/A N/A N/A N/A N/A
BackgrindThinkness 14010 um 14010 um 14010 um 100um 100um 100um 100um 140um
Package Backgrind Location SAT SAT SAT SAT SAT SAT SAT SAT
Bond Type (at Die) Ball Ball Ball Ball Ball Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge Wedge Wedge Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy WBC WBC WBC WBC Epoxy
Die Attach Material QMmIs19 QmIs19 QMmIs19 8006NS 8006NS 8006NS 8006NS ABP8611
Min Bond Pad Pitch 125um 125um 125um 101 101 101 101 101
# of pad/ball/pin Pitch N/A N/A N/A 6 6 6 6 8
Etched Etched Etched
Leadframe Type (Stamped or Etched) SLP1410P6 (DLF00401) SLP1410P6 (DLF00401) SLP1410P6 (DLF00401) SLP1410P6 SGP1616P8
[SLP4040P16] [SLP4040P16] [SLP4040P16]
Leadframe Material C7025 C7025 C7025 C7025 C7025 C7025 C7025 Resin
Ag plated or Bare Cu PPF PPF PPF
Molding Compound Type EME-G770HCD EME-G770HCD EME-G770HCD EME-G770HCD EME-G770HCD EME-G770HCD EME-G770HCD EME-G760LA
AT/Rel Assembly Site/ Location SAT SAT SAT SAT SAT SAT SAT SAT
Test Site/ Location SAT SAT SAT SAT SAT SAT SAT SAT
Realibility Test Site SAT SAT SAT SAT SAT SAT BCD BCD
Qual Plan # #23022601 #23022601 #23022601 #20072201 #20072201 #20072201 # 14060905 # 15020202
" . o . Results Results Results Results Results Results Results Results
Test Test Conditions Duration / Limits Fail/SS X = Test Needed . X = Test Needed . X = Test Needed . X = Test Needed . X = Test Needed . X = Test Needed . X = Test Needed . X = Test Needed .
Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail
MSL1 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 0/154 X Pass X Pass X Pass X Pass X Pass X Pass
Soak 85C, 85% RH 168Hrs 0/154 X Pass X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles 0/154 X Pass X Pass X Pass X Pass X Pass X Pass
Temp Cycle (TC) (JESD22-A104) -65C-150C 500 cycles 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Mounted on PCB Board
. HTSL (JESD22-A103) Ta>150C 168 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
High Temperature Storage
500 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass X Pass 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 QBS to QBS Device 1/4/5 QBS to QBS Device 1/4/5 X Pass X Pass
or Ta=150 for 408 hrs 500 Hrs 0/77 X Pass X Pass X Pass X Pass QBS to QBS Device 1/4/5 QBS to QBS Device 1/4/5 X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass X Pass QBS to QBS Device 1/4/5 QBS to QBS Device 1/4/5 X Pass X Pass
WBS JESD22-B116B Cpk>1.66 0/5 X Pass X Pass X Pass X Pass 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 X Pass X Pass X Pass X Pass
sD - >95% Coverage 5 Seconds 0/15 X Pass X Pass X Pass X Pass X Pass
Solderability
PD " Ppk>1.67 . .
N ) . Package Outline X Pass QBS to QBS Device 1/4/5 QBS to QBS Device 1/4/5 X Pass X Pass
Physical Dimensions Cpk>1.33
Human Body Model HBM (AEC-Q100-002) +-2KV 0/3 X Pass X Pass X Pass X Pass X Pass X Pass
Charged Device Model CDM (AEC-Q100-011) +750V 0/3 X Pass X Pass X Pass X Pass X Pass X Pass
w Max Operating Ta or Tcor Tj 100mA 0/6 X Pass X Pass X Pass X Pass X Pass X Pass
Latch-up (Class Il)
Char N Typ -40C, 0C, 25C, 85C, 125C Operating Range 0/30 X Pass X Pass QBS to QBS Device 1 QBS to QBS Device 1
Characterization
Summary: Pass
Submitted By: HuaFeng Yin

Approved By:

Michael Kulbeth - 9/08/2023






Certificate of Design, Construction & Qualification

Description: AP3917BS7-13 & AP3917CS7-13 & AP3917DS7-13 Standard QBS Summary

QBS Device 1 QBS Device 2 QBS Device 3 QBS Device 4 QBS Device 5 QBS Device 6
General Part Number AP3177BS7-13 AP3177CS7-13 AP3177DS7-13 AP3917BS7-13 AP3917CS7-13 AP3917DS7-13
PG # P559.1.7B P559.1.7C P559.1.7D P559.1.6B P559.1.6C P559.1.6D
Package SO-7 SO-7 S0-7 S0-7 SO-7 SO-7
Wire Bond, Cu Piller, CSP Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond
MSL Level MsL3 MSL3 MsL3 MsSL3 MsSL3 MsSL3
Package Size 4.95mm*6.10mm*1.70mm 4.95mm*6.10mm*1.70mm 4.95mm*6.10mm*1.70mm 4.95mm*6.10mm*1.70mm 4.95mm*6.10mm*1.70mm 4.95mm*6.10mm*1.70mm
Die Quantity (eg. Die per package) 2 2 2 2 2 2
Die Name(1) BN120CN-2 BN120CP-2 BN120CQ-2 BN120BK-2 BN120BL-2 BN120BJ-2
Die Size (W/L/Thickness 1.44mm*0.95mm*0.675mm 1.44mm*0.95mm*0.675mm 1.44mm*0.95mm*0.675mm 1.44mm*0.95mm*0.675mm 1.44mm*0.95mm*0.675mm 1.44mm*0.95mm*0.675mm
Die Process / Technology BCD,CMO0S/1.2um/700V/1P2M BCD,CMOS/1.2um/700V/1P2M BCD,CMOS/1.2um/700V/1P2M BCD'CMOS/lf/Ium/7OOV/1P2 BCD,CMO0S/1.2um/700V/1P2M BCD,CMOS/1.2um/700V/1P2M
No of masks Steps 18 18 18 18 18 18
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu PdCu PdCu PdCu
Wire Diameter 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil
Die Name(2) CS5C65008B CS5C65008B CS5C65008B CS5C65008B CS5C65008B CS5C65008B
Die Size (W/L/Thickness 1.19mm*1.19mm*0.3mm 1.19mm*1.19mm*0.3mm 1.19mm*1.19mm*0.3mm 1.19mm*1.19mm*0.3mm 1.19mm*1.19mm*0.3mm 1.19mm*1.19mm*0.3mm
Bite stz Ty PLANAR HIGH-VOLTAGE PLANAR HIGH-VOLTAGE PLANAR HIGH-VOLTAGE PLANAR HIGH-VOLTAGE PLANAR HIGH-VOLTAGE MOSFET PLANAR HIGH-VOLTAGE MOSFET
MOSFET MOSFET MOSFET MOSFET
No of masks Steps 6 6 6 6 6 6
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu PdCu PdCu PdCu
Wire Diameter 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil
Die to Die Bonds Yes Yes Yes Yes Yes Yes
# of wire for Die to Die Bonds 2 2 2 2 2 2
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu PdCu PdCu PdCu
Wire Diameter 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil
Down Bonds Yes Yes Yes Yes Yes Yes
# of Down Bonds 3 3 3 3 3 3
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu PdCu PdCu PdCu
Wire Diameter 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil 1.0mil
Fab Wafer FAB Diel:SFAB2; Die2:CRH)J Diel:SFAB2; Die2:CRHJ Diel:SFAB2; Die2:CRHJ Diel:SFAB2; Die2:CRHJ Diel:SFAB2; Die2:CRHJ Diel:SFAB2; Die2:CRHJ
Wafer Diameter Diel:6"; Die2:6" Diel:6"; Die2:6" Diel:6"; Die2:6" Diel:6"; Die2:6" Diel:6"; Die2:6" Diel:6"; Die2:6"
Wafer Thickness Die1:675um; Die2:300um Diel:675um; Die2:300um Diel:675um; Die2:300um Die1:675um; Die2:300um Die1:675um; Die2:300um Diel:675um; Die2:300um
Top Metal Type/Bond Pad Composition Diel:AlCu, Die2:AlSiCu Diel:AlCu, Die2:AlSiCu Diel:AlCu, Die2:AlSiCu Diel:AlCu, Die2:AlSiCu Diel:AlCu, Die2:AlSiCu Diel:AlCu, Die2:AlSiCu
Top Metal Thickness Diel:1.2um,Die2:6um Diel:1.2um,Die2:6um Diel:1.2um,Die2:6um Diel:1.2um,Die2:6um Die1:1.2um,Die2:6um Die1:1.2um,Die2:6um
Back Metal Type (All Layers) Diel:N/A, Die2:Ag Diel:N/A, Die2:Ag Diel:N/A, Die2:Ag Diel:N/A, Die2:Ag Diel:N/A, Die2:Ag Diel:N/A, Die2:Ag
. Diel:N/A, Diel:N/A, Diel:N/A, Diel:N/A, Diel:N/A, Diel:N/A,
Back Metal Thickness (All Layers) 5 . . 5 . .
Die2:400A/3000A/1500A Die2:400A/3000A/1500A Die2:400A/3000A/1500A Die2:400A/3000A/1500A Die2:400A/3000A/1500A Die2:400A/3000A/1500A
Die Conforming Coating Die1:Si02 + SIN,Die2:N/A Die1:SiO2 + SIN,Die2:N/A Die1:SiO2 + SIN,Die2:N/A Die1:SiO2 + SIN,Die2:N/A Die1:SiO2 + SIN,Die2:N/A Die1:SiO2 + SIN,Die2:N/A
Die passivation thickness range Die1:5000A+5000A, Die2:N/A Die1:5000A+5000A, Die2:N/A Die1:5000A+5000A, Die2:N/A Die1:5000A+5000A, Die2:N/A Die1:5000A+5000A, Die2:N/A Die1:5000A+5000A, Die2:N/A
Glass Transistion Temp 125°C 125°C 125°C 125°C 125°C 125°C
Header plating (Die Land Area) Ag Ag Ag Ag Ag Ag
Max Junction Temp 150C 150°C 150°C 150C 150°C 150°C
Max Thermal resistance Junc (case) 13.5 C/W 13.5 'C/W 13 C/W 13.5 C/W 13.5 'C/W 13 C/W
Max Thermal resistance Junc (amibent) 95 C/W. 95 C/W. 91 C/W. 95 C/W. 95 C/W. 91 C/wW.
No of masks Steps Diel:18, Die2:6 Diel:18, Die2:6 Diel:18, Die2:6 Diel:18, Die2:6 Diel:18, Die2:6 Diel:18, Die2:6
Metal Layers 2 2 2 2 2 2
Package Assembly Lot # ESR2109-037 ESR2109-038 ESR2109-039 ESR2109-039 ESR2109-039 ESR2109-039
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 9005SP 9005SP 9005SP 9005SP 9005SP 9005SP
Leadframe Type (Stamped or Etched) SOP-7L E TYPE 12ROW SOP-7L E TYPE 12ROW SOP-7L E TYPE 12ROW SOP-7L E TYPE 12ROW SOP-7L E TYPE 12ROW SOP-7L E TYPE 12ROW
Leadframe Material A194 A194 A194 A194 A194 A194
Ag plated or Bare Cu Bare Cu Bare Cu Bare Cu Bare Cu Bare Cu Bare Cu
Molding Compound Type EME-G700 EME-G700 EME-G700 EME-G700 EME-G700 EME-G700
AT/Rel Assembly Site/ Location CAT CAT CAT CAT CAT CAT
Test Site/ Location CAT CAT CAT CAT CAT CAT
Realibility Test Site BCD BCD BCD BCD BCD BCD
Qual Plan # 22011202 22011202 22011202 19031501 19040104 19040104
- . L . Results Results Results Results Results Results
Test Test Conditions Duration / Limits Fail/ss X =Test Needed ; X = Test Needed ; X =Test Needed » X =Test Needed » X = Test Needed » X = Test Needed »
Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail
MSL3 Pre-cond (JESD22-A113) Bake 125C 24 Hrs 0/154 QBS to QBS Device 4 QBS to QBS Device 5 QBS to QBS Device 6 X Pass X Pass X Pass
Soak 30C, 60% RH 192Hrs 0/154 QBS to QBS Device 4. QBS to QBS Device 5 QBS to QBS Device 6 X Pass X Pass X Pass
IR reflow 260C 3 cycles 0/154 QBS to QBS Device 4 QBS to QBS Device 5§ QBS to QBS Device 6 X Pass X Pass X Pass
Temp Cycle (TC) (JESD22-A104) -65C-150C 500 cycles 0/77 QBS to QBS Device 4 QBS to QBS Device 5 QBS to QBS Device 6 X Pass X Pass X Pass
Mounted on PCB Board (Daughter Card)
1000 cycles 0/77 QBS to QBS Device 4 QBS to QBS Device 5 QBS to QBS Device 6 X Pass X Pass X Pass
HAST JESDZZ-AlO?/AllO 96 Hrs 0/77 QBS to QBS Device 4 QBS to QBS Device 5 QBS to QBS Device 6 X Pass X Pass X Pass
130C, 85%RH 33.3 psia Vcc = Op Max
HTSL (JESD22-A103) Ta>150C 168 Hrs 0/77 QBS to QBS Device 4 QBS to QBS Device 5 QBS to QBS Device 6 X Pass X Pass X Pass
High Temperature Storage
500 Hrs 0/77 QBS to QBS Device 4. QBS to QBS Device 5 QBS to QBS Device 6 X Pass X Pass X Pass
1000 Hrs 0/77 QBS to QBS Device 4 QBS to QBS Device 5 QBS to QBS Device 6 X Pass X Pass X Pass
HTOL Ta=125C, 100% Vcc 168 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass
or Ta=150 for 408 hrs 500 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs 0/77 X Pass X Pass X Pass X Pass X Pass X Pass
WBS JESD22-B116B Cpk>1.66 0/5 QBS to QBS Device 4 QBS to QBS Device 5 QBS to QBS Device 6 X Pass X Pass X Pass
WBP MIL-STD883-2011 Cpk>1.66 0/5 QBS to QBS Device 4. QBS to QBS Device 5 QBS to QBS Device 6 X Pass X Pass X Pass
Human Body Model HBM  (AEC-Q100-002) +-2KV 0/3 X Pass X Pass X Pass X Pass i . i fiﬁ/
Charged Device Model CDM  (AEC-Q100-011) +750V 0/3 b3 Pass b3 Pass b3 Pass b3 Pass X Pass X +:3sz
L . . Pass.
Max Operating Ta or Tc or T 100mA 0/6 X Pass X Pass X Pass X Pass X Pass X
Latch-up (Class Il) P N ! / +-200mA
Char Typ -40C, 0C, 25C, 85C, 125C Operating Range 0/30 X Pass X Pass X Pass X Pass X Pass X Pass
Characterization
Summary: Pass
Submitted By: Zhigiang Shi

Approved By:

Daniel Li 5/16/2023
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