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DATE: August 20, 2020
PCN #: 2325 — Rev 3 (Final)

PCN Title:  Fab Porting from Global Foundries to MagnaChip

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 and provide us with
forecast within 30 days of the date of this PCN. 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.

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-2325 REV 3 - FINAL
Notification Date: Implementation Date: Product Family: Change Type: PCN #:
April 20, 2018 November 20, 2020 Analog Fab Change 2325
TITLE

Fab Porting from Global Foundries to MagnaChip

DESCRIPTION OF CHANGE

This PCN is being issued to notify all customers that Global Foundries in Woodlands, Singapore closed
their 0.35um technology wafer production on December 15, 2018. Diodes will continue supporting orders
for Global Foundries parts up to March 30, 2020 for last time buy and March 30, 2021 for last time ship.

In order to ensure continuity of supply, Diodes has decided to port these parts to Magnachip
Semiconductor located in Heungdeok-gu, Korea using 0.18um technology. Any packages that have
Pericom logo top marking will be changed to Diodes logo during the porting.

Full electrical characterization and high reliability testing has been completed on representative part
numbers. There is no change to device functionality or electrical specifications in the datasheet. Refer to
the attached qualification / reliability report (embedded in this file).

Rev 3: Removed devices from Table 1(strike through text) as these part numbers will either be EOLd in upcoming PCN or will
have a new PCN due to additional changes for A/T Site and BOM.

IMPACT

Continuity of Supply. We anticipate no impact to product’s functionality and no change in product
datasheet.

PRODUCTS AFFECTED

See Table 1 below for affected products that were ported from Global Foundries in Woodlands,
Singapore to Magnachip Semiconductor in Heungdeok-gu, Korea

WEB LINKS
Manufacturer’s Notice: https://www.diodes.com/quality/product-change-notices/diodes-product-change-notices/
For More Information Contact: http://www.diodes.com/contacts.html
Data Sheet: http://www.diodes.com/catalog

DISCLAIMER

Unless a Diodes Incorporated Sales representative is contacted in writing within 30 days of the posting of this notice,
all changes described in this announcement are considered approved.
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Old Top Marking New Top Marking
Pericom Product Family Pericom Product Farmnily
Device/Package Type Device /Package Type
\ PI&C
PIBC  ——— 11 20400°HE
20400*HE o YYYWWX K~
YYWWXK -
¥: Die Rewv
Y- Year
WW: Work Week
st x:* %aﬂﬁe%de
Date Code per MA—1251 Gaie Gods. per MA—1251
Table 1 — Affected Part List
PI6C20400LEX PIeC20400SLE
PI6C20400AHE PIeC20400SLE-2017
PI6C20400AHEX PI6C20400SLEX-2017
P16C20400ALEX PI6C557-05BLE
P16C20400BLEX PI6C557-05BLE-2017
PI6PCIEB24ZDEX PI6C557-05BLEX
P16C557-01BZHIEX PI6C557-05BLEX-2017
PI6C557-03AQE PI6C20400BHEX
PI6C557-03AQEX PI6C20400BLE-2017
PI6C557-03BLE e
PI6C557-03BLEX e EE L oElL s
P16C557-03BQE oo EE L oElL s o)
P16C557-03BQEX PIeC557-03ALEX
PI6CEQ20200LE PI6C557-03ALEX-2047
PI6CEQ20200LEX PIeC557-03LEX
PI6CEQ20200LIE PI6C557-03LEX-2017
PI6CEQ20200LIEX
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Certificate of Design, Construction & Qualification

Description: Qualification of PI6C20800AEX, PI6C20800BAEX, PI6C20800SAEX

Qual Device 1

Process QBS1

Package QBS2

PI6C20800BAE
PI6C20800BIAE
PI6C20800BIAEX
PI6C20800SAE

PI6CG18801ZLEX (CGo4)

General Diodes Part Number PI6C20800SAEX PI74AVC164245AAEX
PI6C20800SIAE P16C49S1510AZDIEX (BUF5)
PI6C20800SIAEX
PI6C20800AE
PI6C20800AE
PKG # TSSOP-48 Various TSSOP-48
Package A48(PdCu) Sn Various plus ZL48(Sn) & ZD48(Sn) A48(PdCu)Sn
Wire Bond, Cu Pillar, CSP Wire Bond Wire Bond Wire Bond
MSL Level MSL-1 Various MSL-1
Package Size 12.6 X 6mm MSL-1 MSL-1
Die Quantity (e.g.. Die per package) 1 1 1
Has passive components N No No
Die Name(1) TS10S-ENG, T10S-CA, T10S-CB Various including CG04 & BUF5 Various
Die Size (W/L/Thickness) 1.8%2.16mm Various Various
Die Process / Technology MGN4 0.18um HL18GF MGN4 0.18um HP18E30 Various
Wire Bond Material (Au, PdCu, Cu, Al) PdCu NA PdCu
Wire Diameter 0.8 mil NA 0.8 mil
Fab Wafer FAB MGN4 MGN4 various
Wafer Diameter 200mm 200mm NA
Wafer Thickness 725um 725um NA
Top Metal Type/Bond Pad Composition Al/Cu Al/Cu NA
Top Metal Thickness 4 um Al Alloy 4um various
Die passivation thickness range Nitride (1um) 1.6um NA
No. of bond over active area NA NA NA
Glass Transition Temp 130 degree C NA NA
Max Junction Temp 125 degree C NA NA
Poly Layers 1P 1P 1P
Metal Layers 3M 6M 3M
Power Consumption 866mW max per device per device
Package Backgrind Thickness 8.0mil 0.8mil 8.0mil
Backgrind Location 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 Various EME 1076DJ-G
Min Bond Pad Pitch 75um NA 75um
# of pad/ball / pin Pitch 72 NA 48
Leadframe Material Cu / Matte Sn Various Cu / Matte Sn
Molding Compound Type EME G700LY Various EME G700LY
Green Compound (Yes/No) Yes NA Yes
Lead-Free (Yes/No) Yes NA Yes
Final Test / Reliability Assembly Site GTK GTK GTK
FT Test Site GTK GTK GTK
Reliability Test Site iST iST iST
QDG17013 QPG11012
Qual Plan # 19032805 QDG17031 updat_ed Apr-2018
Reliability Testing
Test Test Conditions Duration / Limits Test Method Fail/ss Lots Required X = Test Needed Results, X = Test Needed Resu"s. X = Test Needed Results.
Pass/Fail Pass/Fail Pass/Fail
JESD22-A113  Bake 125C 24 Hrs 0/154 3 Assy lots 0/ 1 Assy Lots x 240 Pass N/A 0/ 3 Lots x 80 Pass
x:lo.lla ;:;T;;:“; Soak 85C, 85% RH 168Hrs JEEE:;_:;? 0/154 3 Assy lots 0/ 1 Assy Lots x 240 Pass N/A 0/ 3 Lots x 80 Pass
IR reflow 260C 3 cycles 0/154 3 Assy lots 0/ 1 Assy Lots x 240 Pass N/A 0/ 3 Lots x 80 Pass
Temp Cycle (TC) y JESD22-A104  -65C-150C 500 cycles JeSD22 A104 0/77 3 Assy lots 0/ 1 Assy Lots x 80 Pass 0/ 3 Lot x 80 Pass 0/ 3 Lots x 80 Pass
ounted on PCB Board (Daughter Card) 1000 cycles 0/77 3 Assy lots 0/ 1 Assy Lots x 80 Pass N/A 0/ 3 Lots x 80 Pass
mas:j":\:h.:; A(czc:mf:‘:‘:::s)mt 130c, 85:::232321;?: ‘\\/20: op Max 192 Hrs JESD22-A110 0/77 3 Assy lots 0/1 Assy Lots x 80 Pass N/A N/A
JESD22-A118
Unbiased Higmyu A':CA;Ise.Ir-ated Stress Test 130C, 85%RH 33.3 psia 96 Hrs JESD22 A118 o7 3 Assy lots 0/1 Assy Lots x 80 Pass N/A N/A
168 Hrs 0/ 1 Assy Lots x 80 Pass N/A 0/ 10 Lots x 77 Pass
HTSL (1X) - PdCu-wire JESD22-A103 500 Hrs JESD A103 0/77 3 Assy lots 0/ 1 Assy Lots x 80 Pass 0/ 3 Lot x 80 Pass 0/ 10 Lots x 77 Pass
High Temperature Storage Tax150C
1000 Hrs 0/ 1 Assy Lots x 80 Pass 0/ 3 Lot x 80 Pass 0/ 10 Lots x 77 Pass
168 Hrs 0/77 3 WF 0/1 Lot x 80 Pass 0/ 3 Lot x 80 Pass N/A
. HTOL o Ta=125C, Vee Max 500 Hrs JESD22 A108 0/77 3WF 0/1 Lot x 80 Pass 0/ 3 Lot x 80 Pass N/A
High Temperature Operating Life
1000 Hrs 0/77 3WF 0/1 Lot x 80 Pass 0/ 3 Lot x 80 Pass N/A
_ _ELFR_ Ta=125C, Vee Max 168 hrs AEC-Q100-008 0/800 3WF e Pass not automotive Pass N/A
Earlier Life Failure Rate (use 168hrs data) (use 168hrs data)
WBS Wire Bond Shear JESD22-B1168 Cpk>1.66 AEC-Q100-001 o/s 3 Assy lots Av: 30/-1;;;”:::‘( 3.03 Pass N/A 0/3x5pcs Pass
. 0/ 1x5pcs
WBP  Wire Bond Pull MIL-STD883-2011, AEC-Q003 Cpk>1.66 MIL-STD883-2011 0/5 3 Assy lots Pass N/A 0/3x5pcs Pass
Avg: 8.17g / Cpk 2.87
SD  Solderability J-STD-002D, >95% Coverage 5 Seconds JESD22 B102 0/15 3 Assy lots QBS to Package QBS2 Pass N/A 0/3x5pcs Pass
PD Physical Dimensions JESD22-B100 & B108, and AEC Q003 Pkg Outline JESD22 zig(g)JESDzz ?;E:z 3 Assy lots QBS to Package QBS2 Pass N/A 0/3x5pcs Pass
ESD - Human Body Model HBM  JS-001-2014 Commercial Target +2000V 15-001-2014 0/3 1WF Ou/plt::tk)\(/a Pass N/A N/A
ESD - Charged Device Model CDM  JESD22-CI101F Commercial Taff;;feorov JESD22-C101F 0/3 1WF Ou/plt;(;tK)\(i Pass N/A N/A
LU - Latch-up (Class Il) Max ?é’;’;‘;"i:n‘:;:; orTi 100mA JESD78 o/ 1wr @?2/2 3;‘2’;; pass N/A N/A
CHAR - Characterization Typ -40C, 25C, 85C 0/30 1WF 1 Lot x 30 Pass N/A N/A

Summary:
Submitted By:

Approved By:

Fanny Wong / Virginia Cheung

Pam Finer 6/22/2020






Certificate of Design, Construction & Qualification

Description: Qua

cation of PI6C20800VEX, PI6C20800BVEX, PI6C20800SVEX

Qual Device 1 Qual Device 2 Process QBS1 Die QBS 1 Package QBS3
PI6C20800SIVE
PI6C20800SIVEX
General Diodes Part Number PI6C20800SVE PIGC20800SVEX :zij;ﬁgisi:mx (fﬁg:)) PI6C20800BAE Various
PIGC20800VE
PIGC20800VEX
PG # S50P-48 S50P-48 Various TSSOP-48 550P-48
Package V48(PdCu) Sn V48(PdCu) Sn Various plus ZL48(Sn) & ZDA8(Sn) A48(PdCu) Sn V48(PdCu) Sn
Wire Bond, Cu Pillar, CSP Wire Bond Wire Bond Wire Bond Wire Bond Wire Bond
WL Level MSLL MSL-L Various MSLL Various
Package Size 15.88x 7.62mm 15.88x7.62mm MSL-L 12.6 X6mm MSL-L
Die Quantity (e.g. Die per package) 1 1 1 1 1
Has passive components N N No N No
Die Name(1) T105-ENG, T105-CA, T105-CB T105-ENG, T105-CA, T105-CB Various including CG04 & BUFS TI0SENG Various
Die Size (W/L/Thickness) 1.8*2.16mm 18%2.16mm Various 1.8*2.16mm Various
Die Process / Technology MGN4 0.18um_ HL18GF MGN4 0.18um_ HL18GF MGN4 0.18um_ HP18E30 MGN4 0.18um_ HL18GF Various
Wire Bond Material (Au, PdCu, Cu, Al) PdCu PdCu NA PdCu NA
Wire Diameter 0.8 mil 0.8 mil NA 0.8 mil NA
Fab Wafer FAB MGN4 MGN4 MGN4 MGN4 various
Wafer Diameter 200mm 200mm 200mm 200mm NA
Wafer Thickness 8 mil 8 mil 725um 725um NA
Top Metal Type/Bond Pad Composition Al/Cu Al/Cu Al/Cu Al/Cu NA
Top Metal Thickness Zum Al Alloy 4um Al Alloy Jum Zum Al Alloy various
Die passivation thickness range Nitride (Ium) Nitride (Lum) 16um Nitride (Ium) NA
No. of bond over active area NA NA NA NA NA
Glass Transition Temp 130 degree C 130 degree C NA 130 degree C NA
Max Junction Temp 125 degree C 125 degree C NA 125 degree C NA
Poly Laers 1P 1P 1P 1P 1P
Metal Layers 3m 3M 6M 3m 3M
Power Consumption 866mW max 866mW max per device 866mW max per device
Package Backgrind Thickness 8.0mil 8.0mil 0.8mil 8.0mil 8.0mil
Backgrind Location GTK GTK GTK GTK GTK
Bond Type (at Die) Ball Ball Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge Wedge Wedge
DB Epory/Solder Type Epoxy Epoxy Epoxy Epoxy Epoxy
Die Attach Material 4900GC 4900GC Various EME 1076DJ-G EME 1076D)-G
Min Bond Pad Pitch 75um 75um NA 75um 75um
# of pad/oall/ pi Pitch 72 72 NA 72 8
Leadframe Material Cu / Matte Sn Cu/Matte Sn Various Cu/Matte Sn Cu / Matte Sn
Molding Compound Type EME G700HA EME G700HA Various EME G700LY EME G700LY.
Green Compound (Yes/No) Yes Yes NA Yes Yes
Lead:Free (Yes/No) Yes Yes NA Yes Yes
Final Test/ Reliability Assembly Site GTK GTK GTK GTK GTK
FT Test Site GTK GTK GTK GTK GTK
Reliabilty Testite iST iST iST isT iST
QualPan # 15032806 15032806 QDG17013 15032805 15032806
Reliability Testing
Test Test Conditions Duration / Limits Test Method Fail/ss. Lots Required X =Test Needed Res“hs, X =Test Needed Results. X =Test Needed Resuhs. X =Test Needed Results. X =Test Needed Resuhs.
Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail
JESD22-A113 _Bake 125C 245 0/154 3 Assylots 0/3 Assy Lots x 240 Pass QBS to Qual Device 1 Pass N/A 0/1 Assy Lots x 240 Pass 0/ 3 Lots x 80 Pass
MSLL Pre-cond JESD22 A113 -
4507, Qe o) Soak 85C, 85% RH 168Hrs Toroon 0/154 3 Assy lots 0/3 Assy Lots x 240 Pass QBS to Qual Device 1 Pass N/A 0/1 Assy Lots x 240 Pass 0/ 3 Lots x 80 Pass
IR reflow 260C 3 cycles 07154 3 Assy lots 0/3 Assy Lots x 240 Pass QBS to Qual Device 1 Pass N/A 0/1 Assy Lots x 240 Pass 0/ 3 Lots x 80 Pass
remp Cyele (10 JESD22AL04 G5C-150C 500 cycles o108 o771 3 Assylots 0/3 Assy Lots x 80 Pass QBS to Qual Device 1 Pass >0/3 Lot x 80 Pass 0/1 Assy Lots x 80 Pass 0/ 3 Lots x 80 Pass
Mounted on PCB Board (Daughter Card) 1000 cycles o7 3 Assy lots 0/3 Assy Lots x 80 Pass QBS to Qual Device 1 Pass N/A 0/1 Assy Lots x 80 Pass 0/ 3 Lots x 80 Pass
BHAST (2X = Cu wire) JESD22:A101/A110 192 Hrs JESD22-A110 o7 3 Assy s 0/3 Assy Lots x 80 Pass QBS to Qual Device 1 Pass N/A 0/1 Assy Lots x 80 Pass N/A
Biased Highly Accelerated Stress Test 130C, 85%RH 33.3 psia Ve = Op Max
JEsD22-AL18 96 Hrs JESD22 AL18 o7 3 Assy lots 0/3 Assy Lots x 80 Pass QBS to Qual Device 1 Pass N/A 0/1 Assy Lots x 80 Pass N/A
Unbiased Highly Accelerated Stress Test 130C, 85%RH 33.3 psia
168 Hrs 0/3 Assy Lots x 80 Pass QBS to Qual Device 1 Pass N/A 0/1 Assy Lots x 80 Pass 0/10 Lots x 77 Pass
HTSL (1X) - PdCu-wire JEsD22-A103 00 s JESD A103 o7 3 Assy s 0/3 Assy Lots x 80 Pass QBS to Qual Device 1 Pass >0/3 Lot x 80 Pass 0/1 Assy Lots x 80 Pass 0/10 Lots x 77 Pass
High Temperature Storage Ta>150C
1000 Hrs 0/3 Assy Lots x 80 Pass QBS to Qual Device 1 Pass >0/3 Lot x 80 Pass 0/1 Assy Lots x 80 Pass 0/10 Lots x 77 Pass
168Hrs o 3w QBZ:‘: :;‘;:3551 Pass QBSa:od »g;c;s;sqlan Pass >0/3 Lots x 80 Pass 0/1Lotx80 Pass N/A
igh Tmpe,jﬂ,‘z Lopmmg lte Tas1256, Vee Max 500 Hrs JEsD22 A108 o swr QBZ:‘: :;?;SBSI Pass QBSa:od »g;c;s;sqlan Pass >0/3Lotx80 Pass 0/11Lotx80 Pass N/A
1000 Hrs o 3w QBZ:‘: :;‘;:3551 Pass QBSa:od »g;c;s;sqlan Pass >0/3 Lot x80 Pass 0/1Lotx80 Pass N/A
ELFR GBS to Process QBST QBS to Process QBSL ot automotive not automotive
Earlier Life Failure Rate Tae125C, Ve Max 168 hrs AEC-Q100.008 o/so0 3w and Die Q8BS 1 Pass and Die QBS 1 Pass (use 168hrs data) Pass (use 168hrs data) Pass A
WBS  Wire Bond Shear JESD22-B1168 Cpk>1.66 AEC-Q100-001 ofs 3 Assy lots avz:/ i?;:f Ig:kx:w Pass QBS to Qual Device 1 Pass. N/A e follig/spcc:k 568 Pass. N/A
'WBP  Wire Bond Pull MIL-STD883-2011, AEC-Q003 Cpk>1.66 MIL-STD883-2011 0/5 3 Assy lots 0/ 3 Assylots x5 Pass. QBS to Qual Device 1 Pass. N/A OF DS Pass. N/A
avg: 8.85g, Cpk3.86 Avg:8.17g / Cpk 2.87
SD  Solderability 1-STD-002D, >95% Coverage 5 Seconds JESD22 B102 0/15 3 Assy lots. 0/ 3Assylotsx5 Pass QBS to Qual Device 1 Pass N/A N/A N/A
PD  Physical Dimensions JESD22-8100 & B108, and AEC Q003 PhgOutine | JESP72 PHO0IESD22 ;‘:i: o 3 Assy lots o zﬁszyllzt; L8 Pass QBS to Qual Device 1 Pass N/A N/A N/A
ESD - Human Body Model HBM  J5-001-2014 Commercial Target +2000V J5-001-2014 0/3 1WF QBS to Die QBS 1 Pass QBS to Die OBS 1 Pass. N/A ngll:t;;)\(/a Pass. N/A
A Target 2500V " i 0/1Lotx3
ESD - Charged Device Model COM  JESD22-CIOF Commercial JESD22-C101F o3 1wr QBS to Die QBS 1 Pass QBS to Die QBS 1 Pass N/A Pass N/A
or better up to 1KV
LU - Latch-up (Class Il) Max Operating Ta or TCS or Tj 100mA JEs78 o6 1w QBS to Die QBS 1 Pass QBS to Die QBS 1 Pass N/A O2oex Pass N/A
JESD78 commerical @220mA, 85C
CHAR - Characterization Typ 40, 25€, 85¢ 0130 1wr QBS to Die QBS 1 Pass QBS to Die QBS 1 Pass N/A 1 Lot x30 Pass N/A

Summary:
Submitted By:

Approved By:

Fanny Wong / Virginia Cheung

Pam Finer 6/23/2020






Certificate of Design, Construction & Qualification

REERE R = Description: Qualification of PI6C20400SHEX
Qual Device 1 Qual Device 2 Die QBS 1 Pkg QBS 2
P16C20400SHE
PI6C20400SHEX
PI6C20400HE PI6C20800AEX
General Diodes Part Number PI6C20400BHEX PI6C20400HEX PI6C20800BAEX Various
PI6C20400AHE PI6C20800SAEX
PI6C20400AHEX
PI6C20400BHE
PKG # TSSOP-28 TSSOP-28 TSSOP-48 TSSOP-48
Package H28(PdCu) Sn H28(PdCu) Sn A48(PdCu) Sn A48(PdCu)Sn
Wire Bond, Cu Pillar, CSP Wire Bond Wire Bond Wire Bond Wire Bond
MSL Level MSL-1 MSL-1 MSL-1 MSL-1
Package Size 10.2 X5.3mm 10.2 X5.3mm 12.6 X 6mm n/a
Die Quantity (e.g.. Die per package) 1 1 1 1
Has passive components N N N N
Die Name(1) T10S-ENG Opt. AB, T10S-CA, T10S-CB T10S-ENG Opt. AB TS10S-ENG
Die Size (W/L/Thickness) 1.8%2.16mm 1.8*2.16mm 1.8*2.16mm n/a
Die Process / Technology HL18GF 0.18um HL18GF 0.18um HL18GF 0.18um
Wire Bond Material (Au, PdCu, Cu, Al) PdCu PdCu PdCu PdCu
Wire Diameter 0.8 mil 0.8 mil 0.8 mil 0.8 mil
Wire Bond Material (Au, PdCu, Cu, Al) PdCu PdCu PdCu PdCu
Wire Diameter 0.8 mil 0.8 mil 0.8 mil 0.8 mil
Fab Wafer FAB MGN MGN MGN
Wafer Diameter 200mm 200mm 200mm NA
Wafer Thickness 725um 725um 725um NA
Top Metal Type/Bond Pad Composition Al/Cu Al/Cu Al/Cu NA
Top Metal Thickness. 4um Al Alloy 4.um Al Alloy 4 um Al Alloy NA
Die passivation thickness range Nitride (1um) Nitride (1um) Nitride (1um) NA
No. of bond over active area NA NA NA NA
Glass Transition Temp 130 degree C 130 degree C 130 degree C NA
Max Junction Temp 125 degree C 125 degree C 125 degree C NA
Poly Layers 1P 1P 1P 1P
Metal Layers 3M 3M 3M 3M
Power Consumption 347mW max 347mW max 866mW max NA
Package Backgrind Thickness 8.0mil 8.0mil 8.0mil 8.0mil
Backgrind Location GTK GTK GTK
Bond Type (at Die) Ball Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy Epoxy Epoxy Epoxy
Die Attach Material EN-4900GC EN-4900GC EME 1076DJ-G 1076DJ-G
Min Bond Pad Pitch 75um 75um 75um 75um
# of pad/ball / pin Pitch 72 72 72 48
Leadframe Type Matrix (pad size 125*140 ) Matrix (pad size 125*140 )
Leadframe Material Cu / Matte Sn Cu / Matte Sn Cu / Matte Sn Cu / Matte Sn
Molding Compound Type EME G700HA EME G700HA EME G770LY EME G700LY
Green Compound (Yes/No) Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes
Final Test / Reliability Assembly Site GTK GTK GTK GTK
FT Test Site GTK GTK GTK GTK
Reliability Test Site iST iST iST iST
Qual Plan # 19032807 19032807 19032805 PR T

08_MSL1-BHAST_Cu

Reliability Testing

Test Test Conditions Duration / Limits | Test Method Fail/ss Lots Required X = Test Needed RSt X = Test Needed [zl X = Test Needed (D X = Test Needed Rzl
Pass/Fail Pass/Fail Pass/Fail Pass/Fail
JESD22-A113  Bake 125C 24 Hrs 0/240 3 Assy lots. 0/ 3 Assy Lots x 240 Pass QBS to Qual Device 1 Pass 0/ 1 Assy Lots x 240 Pass 3 Assy Lots x 80 Pass
MsL1 Pre-cond JESD22 A113
(XSOP, QFN, DFN) Soak 85C, 85% RH 168Hrs 1-STD-020 0/240 3 Assy lots 0/3 Assy Lots x 240 Pass QBS to Qual Device 1 Pass 0/ 1 Assy Lots x 240 Pass 3 Assy Lots x 80 Pass
IR reflow 260C 3 cycles 0/240 3 Assy lots. 0/ 3 Assy Lots x 240 Pass QBS to Qual Device 1 Pass 0/ 1 Assy Lots x 240 Pass 3 Assy Lots x 80 Pass
JESD22-A104  -65C-150C 500 cycles 0/77 3 Assy lots 0/ 3 Assy Lots x 80 Pass QBS to Qual Device 1 Pass 0/ 1 Assy Lots x 80 Pass 3 Assy Lots x 80 Pass
Temp Cycle (TC) h JESD22 A104
Mounted on PCB Board (Daughter Card) 1000 cycles 0/77 3 Assy lots 0/ 3 Assy Lots x 80 Pass QBS to Qual Device 1 Pass 0/ 1 Assy Lots x 80 Pass n/a
BHAST (2X = Cu wire) JESD22-A101/A110 " g 7 q
ased Highly Accelerated Stress Test 130C, 85%RH 33.3 pela Vee = Op Max 192 Hrs JESD22-A110 0/77 3 Assy lots 0/ 3 Assy Lots x 80 Pass QBS to Qual Device 1 Pass 0/ 1 Assy Lots x 80 Pass 3 Assy Lots x 80 ( 38pc/lot) Pass
UHAST JESD22-A118 X
% SD22 A118 0, 3 Assy |
Unbiased Highly Accelerated Stress Test 130C, 85%RH 33.3 psia Hrs JESD: 1 /77 ssy lots. 0/ 3 Assy Lots x 80 Pass QBS to Qual Device 1 Pass 0/ 1 Assy Lots x 80 Pass 3 Assy Lots x 80 Pass
168 H i
HTSL (1X) - PdCu-wire JesD22-0103 rs 0/ 3 Assy Lots x 80 Pass QBS to Qual Dev!ce 1 Pass 0/ 1 Assy Lots x 80 Pass
500 Hrs JESD A103 0/77 3 Assy lots 0/ 3 Assy Lots x 80 Pass QBS to Qual Device 1 Pass 0/ 1 Assy Lots x 80 Pass 3 Assy Lots x80 Pass
High Temperature Storage Ta>150C i
1000 Hrs 0/ 3 Assy Lots x 80 Pass QBS to Qual Device 1 Pass 0/ 1Assy Lots x 80 Pass 3 Assy Lots x80 Pass
oL 168 Hrs 0/77 3 WF QBS from Die QBS 1 Pass QBS from Die QBS 1 Pass 0/1Lotx80 Pass n/a
N Ta=125C, Ve Max 500 Hrs. JESD22 A108 0/77 3WF QBS from Die QBS 1 Pass QBS from Die QBS 1 Pass 0/1 Lot x 80 Pass n/a
High Temperature Operating Life
1000 Hrs 0/77 3 WF QBS from Die QBS 1 Pass QBS from Die QBS 1 Pass 0/1Lotx80 Pass n/a
. ELFR_ Ta=125C, Vce Max 168 hrs. AEC-Q100-008 0/800 3WF QBS from Die QBS 1 Pass QBS from Die QBS 1 Pass LTI Pass n/a
Earlier Life Failure Rate (use 168hrs data)
WBS Wire Bond Shear JESD22-B116B Cpk>1.66 AAEC-Q100-001 0/5 3 Assy lots QBS from Pkg QBS2 Pass QBS from Pkg QBS2 Pass QBS from Pkg QBS2 Pass 3lotsx 5 Pass
WBP  Wire Bond Pull MIL-STD883-2011, AEC-Q003 Cpk>1.66 MIL-STD883-2011 0/5 3 Assy lots QBS from Pkg QBS2 Pass QBS from Pkg QBS2 Pass QBS from Pkg QBS2 Pass 3lotsx 5 Pass
SD  Solderability 1-STD-002D, >95% Coverage 5 Seconds JESD22 B102 0/15 3 Assy lots QBS from Pkg QBS2 Pass QBS from Pkg QBS2 Pass QBS from Pkg QBS2 Pass 3lots x 15 Pass
SD22 B100 JESD22 6
PD Physical Dimensions JESD22-8100 & 8108, and AEC Q003 Phgoutine | '022 FIER2Z) B 3 Assy lots QB from Pkg QBS2 Pass QBS from Pkg QBS2 Pass QBS from Pkg QBS2 pass 3lotsx 5 Pass
y " . 0/1Llotx3
ESD - Human Body Model HBM  JS-001-2014 Commercial Target 2000V 15-001-2014 0/3 1WF QBS from Die QBS 1 Pass QBS from Die QBS 1 Pass up to 6KV Pass n/a
. Target 500V . . 0/1lotx3
ESD - Charged Device Model com JESD22-C101F  Commercial JESD22-C101F 0/3 1WF QBS from Die QBS 1 Pass QBS from Die QBS 1 Pass Pass n/a
or better up to 1KV
Max Operating Ta or TCS or Tj . . 0/1Lotx6
LU - Latch-up (Class Il) 1ESD78 commerical 100mA JESD78 0/6 1WF QBS from Die QBS 1 Pass QBS from Die QBS 1 Pass @©220mA, 85¢ Pass n/a
CHAR - Characterization Typ -40C, 25C, 85C 0/30 1WF QBS from Die QBS 1 Pass QBS from Die QBS 1 Pass 1Lot x30 Pass n/a

Summary:
Submitted By:

Approved By:

Fanny Wong

Pam Finer 6/23/2020






Certificate of Design, Construction & Qualification

Description: Qualification of PI6C20400SLEX

Qual Device 1 Die QBS 1 Pkg QBS 2
P16C20400SLE
PI6C20400SLEX
PI6C20400LE
General Diodes Part Number AIE2 T3 PI6C20800 Various
P16C20400ALE
PI6C20400ALEX
PI6C20400BLE
PI6C20400BLEX
PKG # SSOP-28 TSSOP-48 TSSOP-48
Package L28(PdCu) Sn A48(PdCu) Sn A48(PdCu)Sn
Wire Bond, Cu Pillar, CSP Wire Bond Wire Bond Wire Bond
MSL Level MSL-1 MSL-1 MSL-1
Package Size 9.7 x4.4mm 12.6 X 6mm 12.6 X 6mm
Die Quantity (e.g.. Die per package) 1 1 1
Has passive components N N N
Die Name(1) T10S-ENG, T10S-CA, T10S-CB TS10S-ENG
Die Size (W/L/Thickness) 1.8*2.16mm 1.8*2.16mm n/a
Die Process / Technology HL18GF 0.18um HL18GF 0.18um various
Wire Bond Material (Au, PdCu, Cu, Al) PdCu PdCu PdCu
Wire Diameter 0.8 mil 0.8 mil 0.8 mil
Fab Wafer FAB MGN MGN MGN
Wafer Diameter 200mm 200mm 200mm
Wafer Thickness 8 mil 725um N/A
Top Metal Type/Bond Pad Composition Al/Cu Al/Cu N/A
Top Metal Thickness 4 um Al Alloy 4 um Al Alloy 4 um Al Alloy
Die passivation thickness range Nitride (1um) Nitride (1um) Nitride (1um)
No. of bond over active area N/A N/A N/A
Glass Transition Temp 130 degree C 130 degree C 130 degree C
Max Junction Temp 125 degree C 125 degree C 125 degree C
Poly Layers 1P 1P 1P
Metal Layers 3M 3M 3M
Power Consumption 347mW max 866mW max
Package Backgrind Thickness 8.0mil 8.0mil 8.0mil
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 1076DJ-G
Min Bond Pad Pitch (BPP) BPP = 90um BPP = 90um BPP = 90um
# of pad/ball / pin Pitch 28 leads / 0.65 mm 48 leads / 0.65 mm 48 leads / 0.65 mm
Leadframe Type ST ST ST
Leadframe Material Cu / Matte Sn Cu / Matte Sn Cu / Matte Sn
Molding Compound Type EME G770LY EME G770LY EME G700LY
Green Compound (Yes/No) Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes
Final Test / Reliability Assembly Site GTK GTK GTK
FT Test Site GTK GTK GTK
Reliability Test Site iST iST iST
Qual Plan # 19032808 19032805 —A4B_L28-08_H20-28_024-

16_W16-08_MSL1-BHAST_Cu

Reliability Testing

Resul Resul Result
Test Test Conditions Duration / Limits Test Method Fail/ss Lots Required X = Test Needed esu ts. X =Test Needed esu ts. esu s
Pass/Fail Pass/Fail Pass/Fail
JESD22-A113  Bake 125C 24 Hrs 0/240 3 Assy lots QBS to QBS device 2 Pass N/A 3 Assy Lots x 80 Pass
MSL1 Pre-cond JESD22 A113
(XSOP, QFN, DFN) Soak 85C, 85% RH 168Hrs J-STD-020 0/240 3 Assy lots QBS to QBS device 2 Pass N/A 3 Assy Lots x 80 Pass
IR reflow 260C 3 cycles 0/240 3 Assy lots QBS to QBS device 2 Pass N/A 3 Assy Lots x 80 Pass
» -65C- 500 cycles 0/77 3 Assy lots QBS to QBS Device 2 Pass N/A 3 Assy Lots x 80 Pass
Temp Cycle (TC) JESD22-A104  -65C-150C JESD22 AL04 ! 4
Mounted on PCE Board (Daughter Card) 1000 cycles 0/77 3 Assy lots QBS to QBS Device 2 Pass N/A N/A
BHAST (2X = Cu wire) JESD22-A101/A110 . 3 Assy Lots x 80
) 192H JESD22-A110 0/77 3 Assy lot: BS to QBS D 2 P N/A P;
Biased Highly Accelerated Stress Test 130C, 85%RH 33.3 psia Vcc = Op Max " / ssylots e evice ass / ( actual is 38pc/Iot) ass
UHAST JESD22-A118 X
. 96 H JESD22 A118 0/77 3 Assy lot BS to QBS device 2 Pass N/A 3 Assy Lots x 80 Pass
Unbiased Highly Accelerated Stress Test 130C, 85%RH 33.3 psia rs / ssy lots Q Q / "
HTSL (1X) - PdCu-wire JESD22-A103 168 Hrs QBS to QBS Device 2 Pass N/A
High Temperature Storage Ta>1-SDC 500 Hrs JESD A103 0/77 3 Assy lots QBS to QBS Device 2 Pass N/A 3 Assy Lots x80 Pass
e P 8 - 1000 Hrs QBS to QBS Device 2 Pass N/A 3 Assy Lots x80 Pass
168 Hrs 0/77 3WF QBS to QBS Device 1 Pass 0/1Lotx80 Pass N/A
HTOL
. o Ta=125C, Ve Max 500 Hrs JESD22 A108 0/77 3WF QBS to QBS Device 1 Pass 0/1 Lot x 80 Pass N/A
High Temperature Operating Life
1000 Hrs 0/77 3WF QBS to QBS Device 1 Pass 0/1Lotx80 Pass N/A
X _ELFR_ Ta=125C, Ve Max 168 hrs AEC-Q100-008 0/800 3WF Not Automotive(use 168hrs data) Pass Not Automotive(use 168hrs data) Pass N/A
Earlier Life Failure Rate
WBS Wire Bond Shear JESD22-B116B Cpk>1.66 AEC-Q100-001 0/5 3 Assy lots. QBS to QBS Device 1 Pass N/A 3 Assy Lots x 5 Pass
WBP Wire Bond Pull MIL-STD883-2011, AEC-Q003 Cpk>1.66 MIL-STD883-2011 0/5 3 Assy lots. QBS to QBS Device 1 Pass N/A 3 Assy Lots x 5 Pass
SD  Solderability J-STD-002D, >95% Coverage 5 Seconds JESD22 B102 0/15 3 Assy lots. QBS to QBS Device 1 Pass N/A 3 Assy Lots x 15 Pass
PD  Physical Dimensions JESD22-8100 & B108, and AEC Q003 pkg Outline | 'E5022 sigg JESD22 z‘;ijg 3 Assy lots QBS to QBS Device 1 Pass N/A 3 Assy Lots x 5 Pass
ESD - Human Body Model HBM  JS-001-2014 Commercial Target +2000V 15-001-2014 0/3 1WF QBS to Die OBS 1 Pass 0/ 1 Lot x 3up to 6KV Pass N/A
ESD - Charged Device Model CDM  JESD22-CI01F Commercial Ta'ff;;f':rov JESD22-C101F 0/3 1WF QBS to Die QBS 1 Pass 0/1 Lot x 3up to 1KV Pass N/A
LU - Latch-up (Class Il) Max Operating Ta or TCS or Tj 100mA JESD78 of6 1WF QBS to Die QBS 1 Pass 0/ 1 Lot x 6@220mA, 85C Pass N/A
JESD78 commerical ’
CHAR - Characterization Typ -40C, 25C, 85C 0/30 1WF QBS to Die QBS 1 Pass 1 Lot x 30 Pass N/A

Summary:
Submitted By:

Approved By:

Fanny Wong

Pam Finer 6/23/2020






n, Construction & Qualification

Description: Qualification of PIGPCIEB24ZDEX

Qual Device 1 Die QBS 1 Pkg QBS 2
General Diodes Part Number PI6PCIEB24ZDEPIGPCIEB24ZDEX PI6C20800BAEX PI3EQX7741AIQZDE
PKG # W-QFN4040-20 TSSOP-48 W-QFN4040-20
Package ZD20(PdCu) PPF A48(PdCu) Sn ZD20(PdCu) PPF
Wire Bond, Cu Pillar, CSP. Wire Bond Wire Bond Wire Bond
MSL Level MSL-1 MSL-1 MSL-1
Package Size 4X4mm 12.6 X6mm 4x4mm
Die Quantity (e.g.. Die per package) 1 1 1
Has passive components No N No
Die Name(1) T10S-ENG, T10S-CA, T105-CB TS10S-ENG
Die Size (W/L/Thickness) 1.8*2.16mm 1.8*2.16mm 0.89*1.13mm1.80*3.099mm
Die Process / Technology HL18GF 0.18um MGN4 0.18um HL18GF 0.13um 1P4M
Wire Bond Material (Au, PdCu, Cu, Al) PdCu PdCu PdCu
Wire Diameter 0.8 mil 0.8 mil 0.8mil
Fab Waer FAB MGN4 MGN4 MGN4
Wafer Diameter 200mm 200mm NA
Wafer Thickness 725um 725um NA
Top Metal Type/Bond Pad Composition Al/Cu Al/Cu NA
Top Metal Thickness 3.0 um Al Alloy 4 um Al Alloy NA
Die passivation thickness range Nitride (1um) Nitride (1um) Nitride (1um)
No. of bond over active area NA NA NA
Glass Transition Temp 130 degree C 130 degree C 130 degree C
Max Junction Temp. 125 degree C 125 degree C 125 degree C
Poly Layers 1P 1P 1P
Metal Layers 3m 3Mm 4am
Power Consumption 866mW max 866mW max NA
Package Backgrind Thickness 8.0mil 8.0mil 8.0mil
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 90um 75um
# of pad/ball / pin Pitch 20 leads / 0.5mm 72 leads / 0.5mm
Leadframe Material Cu /PPF Cu / Matte Sn Cu /PPF
Molding Compound Type EME G770H) EME G700LY EME G770H)
Green Compound (Yes/No) Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes
Final Test / Reliability Assembly Site GTK GTK GTK
FT Test Site GTK GTK GTK
Reliability Test Site iST isT iST
Qual Plan # 19032809 19032805 QQG14022

(Q100 - PI3EQX7741AIQZDEX)

Reliability Testing

Result: R Result:
Test Test Conditions Duration / Limits | Test Method Fail/ss Lots Required X = Test Needed esuts X =Test Needed esuhs- X =Test Needed Ul
Pass/Fail Pass/Fail Pass/Fail
JESD22-A113  Bake 125C 24 o/154 3 Assylots QBS to QBS Device 1 Pass 0/1 Assy Lots x 240 Pass 3 Assy Lots x 80 Pass
MSL1 Pre-cond JESD22 A113
(XSOP, QFN, DFN) Soak 85C, 85% RH L68Hrs 1510020 o/154 3 Assy lots QBS to QBS Device 1 Pass 0/1 Assy Lots x 240 Pass 3 Assy Lots x 80 Pass
IR reflow 260C 3 cycles 0154 3 Assy lots QBS to QBS Device 1 Pass 0/1 Assy Lots x 240 Pass 3 Assy Lots x 80 Pass
LES022A108 65150 500 cycles 077 1 Assy lot 0/1 Assy Lots x 80 Pass 0/1 Assy Lots x 80 Pass 3 Assy Lots x 80 Pass
Temp Cycle (TC) Mounted on 78 oard (oaugher Card) T e for | JESD22A104
Jounted on PCB Board (Daughter Car eterence 077 1Assy lot 0/1 Assy Lots x 80 Pass 0/1Assy Lots x 80 Pass N/A
BHAST (2X = Cu wire) JESD22-A101/A110 . _
st Aot eeerest L300, E5HRH 53 e o O i 192 Hrs JESD22-A110 o7 3 Assy lots QBS to Die QBS 1 Pass 0/1 Assy Lots x 80 Pass 3 Assy Lots x 80 Pass
UHAST Jesp22-A118 _
onbiased Hihy Aot Sres Test 1300 st 28 pin 96 Hrs JESD22 A118 o7 3 Assy lots QBS to Die QBS 1 Pass 0/1 Assy Lots x 80 Pass 3 Assy Lots x 80 Pass
WTSL (1) - PdCunwi soraaes 168 Hrs QBS to Die QBS 1 Pass 0/1 Assy Lots x 80 Pass
High Te.(“ E)m.,,e :(::rz Tar150c 500 Hrs JESD AL03 o7 3 Assy lots QBS to Die QBS 1 Pass 0/1Assy Lots x 80 Pass
h Temp ® = 1000 Hrs QBS to Die QBS 1 Pass 0/ 1 Assy Lots x 80 Pass 3 Assy lots x80 Pass
168 Hrs o077 3wF QBS to Die QBS 1 Pass 0/1Lotx80 Pass 310t x80 Pass
HTOL Ta=125C, Vee Max 500 irs JESD22 AL0B 1% Swr QBS to Die QBS 1 Pass 0/1Lotx80 Pass 3 lot x80 Pass
High Temperature Operating Life
1000 Hrs o077 3wF QBS to Die QBS 1 Pass 0/1Lotx80 Pass 310t x80 Pass
ELFR ) not automotive not automotive
Ta=125C, Vee M 168 AEC-Q100-008 0/800 3wr BS to Die QBS 1 P Pass Pass
Earlier Life Failure Rate N cc Max N / EBBEERE ass (use 168hrs data) (use 168hrs data)
WBS  Wire Bond Shear JESD22-81168 Cplo1.66 AEC-Q100-001 o5 3 Assy lots QBS from Pkg QBS2 Pass QBs from Pkg QBS2 Pass 3 lots x 2 units = Pass Pass
WBP  Wire Bond Pull MIL'STD883-2011, AEC-Q003 CploL66 | MILSTDSS3-2011 o5 3 Assy lots QBS from Pkg QBS2 Pass QBs from Pkg QBS2 Pass 3 lots x 2 units = Pass Pass
SD  Solderability J-STD-002D, >95% Coverage 5 Seconds. JESD22 B102 0/15 3 Assy lots. QBS from Pkg QBS2 Pass QBS from Pkg QBS2 Pass 3 lots x 5 units = Pass Pass
PD  Physical Dimensions JESD22-B100 & B108, and AEC Q003 PhgOutline |02 Eig‘;‘“m ’;ZE: Z; 3 Assy lots QBS from Pkg QBS2 Pass QBS from Pkg QBS2 Pass 3lots x 5 units = Pass Pass
: ) 0/1lotx3
ESD - Human Body Model HBM  J5-001-2014 Commercial Target +2000V J5-001-2014 0/3 1WF QBS to Die QBS Device 1 Pass up o 6KV Pass n/a
. 0/1lotx3
ESD - Charged Device Model oM JESD22C101F  Commercil Target 2800V | crone o 1w BS to Die QBS Device 1 Pass et pass n/a
or better up to 1KV
Max Operating Ta or TCS or Tj ! ) 0/1lotx6
U - Latch-up (Class Il) 5078 commerical 100mA JESD78 of6 1WF QBS to Die QBS Device 1 Pass @220mA, 85C Pass n/a
CHAR - Characterization Typ -40C, 25¢, 85C /30 1wE QBS to Die QBS Device 1 Pass 1 Lot x30 Pass 1Lot x30

Summary:
Submitted By:

Approved By:

Fanny Wong

Pam Finer 6/23/2020






Certificate of Design, Construction & Qualification

Tt mT e LR Description: Qualification of PI6CEQ20200
Qual Device 1 Process QBS 1 Pkg QBS 2
PI6CEQ20200LE
PI6CEQ20200LEX
General Diodes Part Number PI6CEQ20200LIE Various PI6C557-05QLE
PI6CEQ20200LIEX
PI6CEQ20200LIE
PKG # TSSOP-L20 Various TSSOP-20 (AEC)
Package L20(PdCu) Sn Various L20(PdCu) Sn
Wire Bond, Cu Pillar, CSP Wire Bond Wire Bond Wire Bond
MSL Level MSL-1 MSL-1 MSL-1
Package Size 6.5 x4.4mm various 6.5 x4.4mm
Die Quantity (e.g.. Die per package) 1 1 1
Has passive components N various N
Die Name(1) C57X-ENG, C57X-DA Various C57__
Die Size (W/L/Thickness) 1.65*1.35mm Various 2.260x 1.470
Die Process / Technology HL18GF 0.18um Magnachip 0.18um HP18E30 GF 8-54m 0.35um 1P3M
Wire Bond Material (Au, PdCu, Cu, Al) PdCu NA PdCu
Wire Diameter 0.8 mil NA 0.8 mil
Fab Wafer FAB MGN4 MGN4 various
Wafer Diameter 200mm 200mm 200mm
Wafer Thickness 725um 725um 725um
Top Metal Type/Bond Pad Composition Al/Cu Al/Cu Al/Cu
Top Metal Thickness 4 um Al Alloy 4 um Al Alloy 4 um Al Alloy
Die passivation thickness range Nitride (1um) Nitride (1um) Nitride (1um)
No. of bond over active area NA NA NA
Glass Transition Temp 130 degree C 130 degree C 130 degree C
Max Junction Temp 125 degree C 125 degree C 125 degree C
Poly Layers 1P 1P 1P
Metal Layers 3M 6M 3M
Power Consumption 225mW max per device NA
Package Backgrind Thickness 8.0mil NA 8.0mil
Backgrind Location GTK NA GTK
Bond Type (at Die) Ball NA Ball
Bond Type (at LF) Wedge NA Wedge
DB Epoxy/Solder Type Epoxy NA Epoxy
Die Attach Material EME 1076DJ-G NA 1076DJ-G
Min Bond Pad Pitch (BPP) BPP = 90um NA BPP =90um
# of pad/ball / pin Pitch 20 Leads / 0.65mm NA 20 Leads / 0.65mm
Leadframe Type ST NA ST
Leadframe Material Cu / Matte Sn NA Cu / Matte Sn
Molding Compound Type EME G700LY NA EME G700LY
Green Compound (Yes/No) Yes NA Yes
Lead-Free (Yes/No) Yes NA Yes
Final Test / Reliability Assembly Site GTK Various GTK
FT Test Site GTK NA GTK
Reliability Test Site iST NA iST
PBEES PKG QBS L20
Qual Plan # 19050103 QDG14005, QDG17013 QPG13007
QDG17019, QDG17030
Reliability Testing
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  Bake 125C 24 Hrs 0/154 3 Assy lots QBS to Package QBS-2 Pass N/A 3 Assy Lots x 80 Pass
xsscl;; :;:_;Z:‘; Soak 85C, 85% RH 168Hrs Ji%?.rz;gzléa 0/154 3 Assy lots QBS to Package QBS-2 Pass N/A 3 Assy Lots x 80 Pass
IR reflow 260C 3 cycles 0/154 3 Assy lots QBS to Package QBS-2 Pass N/A 3 Assy Lots x 80 Pass
1000 cycles 0/77 3 Assy lots NA N/A N/A
= i JESD22-A101/A110 3 Assy Lots x 80
Bia::::;y ch)e(ler:‘::d"s‘?rzz Tt 130, 85%RH 333 pw/ Vec - Op Max 192 Hrs JESD22-A110 0/77 3 Assy lots QBS to Package QBS-2 Pass N/A ( 3ch/lot) Pass
Unbiased ngm::?j;(ed stress Test 1305?:;::31312 psia 96 Hrs JESD22 A118 0/77 3 Assy lots QBS to Package QBS-2 Pass N/A 3 Assy Lots x 80 Pass
HTSL (1X) - PdCu-wire JESD22-A103 168 frs QBSolRackagelaps:2 /A
High Temperature Storage Tas150C 500 Hrs JESD A103 0/77 3 Assy lots QBS to Package QBS-2 Pass N/A 3 Assy Lots x80 Pass
1000 Hrs QBS to Package QBS-2 Pass N/A 3 Assy Lots x80 Pass
168 Hrs 0/77 3WF 0/ 1x80pcs Pass 3+ WF Lots x 80 Pass N/A
. HTOL o Ta=125C, Vcc Max 500 Hrs JESD22 A108 0/77 3WF 0/ 1x80pcs Pass 3+ WF Lots x 80 Pass N/A
High Temperature Operating Life
1000 Hrs 0/77 3WF 0/ 1x80pcs Pass 3+ WF Lots x 80 Pass N/A
ELFR Ta=125C, Vee Max 168 hrs AEC-Q100-008 0/800 3WF QBS to Process QBS-1 Pass 3+ WF Lots x 80 Pass N/A
Earlier Life Failure Rate
WBS Wire Bond Shear JESD22-B116B Cpk>1.66 AEC-Q100-001 0/5 3 Assy lots QBS to Package QBS-2 Pass N/A 3 Assy lots x 5 Pass
WBP  Wire Bond Pull MIL-STD883-2011, AEC-Q003 Cpk>1.66 MIL-STD883-2011 0/5 3 Assy lots QBS to Package QBS-2 Pass N/A 3 Assy lots x 5 Pass
SD  Solderability 1-STD-002D, >95% Coverage 5 Seconds JESD22 B102 0/15 3 Assy lots QBS to Package QBS-2 Pass N/A 3 Assy lots x 5 Pass
PD  Physical Dimensions JESD22-B100 & B108, and AEC Q003 pkgoutiine | 'E50%2 Eigg JEsD22 zztzig; 3 Assy lots QBS to Package QBS-2 Pass N/A 3 Assy lots x 15 Pass
1WF Lotx3
ESD - Human Body Model HBM  JS-001-2014 Commercial Target +2000V 15-001-2014 0/3 1WF 2KV = 0/3 Pass N/A N/A
up to 6KV = 0/3
1WF Lotx3
ESD - Charged Device Model COM  JESD22-C101F Commercial Targftb isoov JESD22-C101F 0/3 1WF 500V = 0/3 Pass N/A N/A
orvetter 1KV = 0/3
LU - Latch-up (Class Il) s 10oma JEs078 ore e 2200m1|[;;56c =0/6 Pass N/A N/A
CHAR - Characterization Typ -40C, 25C, 85C 0/30 1WF 1Lot x30 Pass N/A N/A

Summary:
Submitted By:

Approved By:

Fanny Wong

Pam Finer 6/25/2020






Certificate of Design, Construction & Qualification

' M € o R o R A T E
Description: Qualification of PI6C557-05
. Qual Device 2 Qual Device 2 Qual Device 3 Qual Device4 Qual Device5 Pkg & Process .
QEE=THa or QBS Device 1 or QBS Device 1 or QBS Device 2 or QBS Device3 or QBS Deviced BS Device-1 REEEPe Process Q85 3
PI6C557-03ALEX PI6C557-03QEX
General Part Number PI6C557-05LEX PI6C557-05BLEX PI6C557-01BZHIEX PI6C557-03LEX PI6C557-03BLEX PI6C557-03AQEX Various Various PI6CG188Q2ZLQEX
PI6C557-03BQEX
Package TSSOP-20 TSSOP-20 W-QFN3030-16 TSSOP-16 TSSOP-16 QSOP-16 A48(PdCu)Sn TQFN-48 V-QFN6060-48
PTC Package Code L20 L20 ZH16 L16 L16 Ql6 Wire Bond Wire Bond ZLQ48 (PdCu) Sn
Wire Bond, Cu Piller, CSP Wirebond Wirebond Wirebond Wirebond Wirebond Wirebond MSL-1 Wire Bond Wire Bond
MSL Level MSL1 MSL1 MSL1 MSL1 MSL1 MSL1 12.6 X 6mm i MSL-1
Package Size 6.5X4.4X1.2mm 6.5X4.4X1.2mm 3.0X3.0X0.8 5X4.4X1.2 5X4.4X1.2 4.8X3.9X1.2 1 6.0mm x 6.0mm
Die Quantity (eg. Die per package) 1 1 i 1 1 i N/A NA 1
Die # 1 Die Name(1) C57W-BD C57W-BD C57W-ZENG, Opt BA, Rev Z C57W-ZENG, Opt BB, Rev Z C57W-ZENG, Opt BC, Rev Z C57W-ZENG, Opt BC, Rev Z NA Various CG04-DT/Y
Die Size (W/L/Thickness 1.62X1.86 1.62X1.86 1.62X1.86 1.62X1.86 NA Various 1.60X1.66
y MGN HL18GFL 0.18um 3.3V MGN HL18GFL 0.18um 3.3V MGN HL18GFL 0.18um 3.3V MGN HL18GFL 0.18um 3.3V MGN HL18GFL 0.18um 3.3V MGN HL18GFL 0.18um 3.3V . MO/ O/ O OXY
Die Process / Technology various 0.13um; MGN4 0.18um GF
CMOS, 1P3MT, 3.3V LVT CMOS, 1P3MT, 3.3V LVT CMOS, 1P3MT, 3.3V LVT CMOS, 1P3MT, 3.3V LVT CMOS, 1P3MT, 3.3V LVT CMOS, 1P3MT, 3.3V LVT UMC: 0.18um
Wire Bond Material (Au, Cu, Al) PdCu PdCu PdCu PdCu PdCu PdCu PdCu PdCu PdCu
Wire Diameter 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil 0.8mil 0.8 mil 0.8mil 0.8mil
Fab Wafer FAB MGN MGN MGN MGN MGN MGN NA NA MGN4 0.18um GF
Wafer Diameter 8" 8" 8" 8" 8" 8" NA NA 8" (200mm)
Top Metal Type/Bond Pad Composition Al/Cu Al/Cu Al/Cu Al/Cu Al/Cu Al/Cu NA NA 2.0um
Top Metal Thickness 3 um Al Alloy 3 um Al Alloy 3 um Al Alloy 3 um Al Alloy 3 um Al Alloy 3 um Al Alloy NA NA N/A
Die passivation thickness range Nitride (1um) Nitride (1um) Nitride (1um) Nitride (1um) Nitride (1um) Nitride (1um) NA NA zero
No. of bond over active area zero zero zero zero zero zero NA NA NA
Glass Transistion Temp 130 degree C 130 degree C 130 degree C 130 degree C 130 degree C 130 degree C NA NA 130C
Header plating (Die Land Area) PPF PPF PPF PPF PPF PPF NA NA NA
Max Junction Temp 125 degree C 125 degree C 125 degree C 125 degree C 125 degree C 125 degree C NA NA 125 degree C
Max Thermal resistance Junc (case) 25.47 25.47 32.2 24 24 34 NA NA 24.66
Max Thermal resistance Junc (amibent) 75.38 75.38 57.7 90 90 116 NA NA 38.15
Metal Layers 6 6 6 6 6 6 NA NA 1P4M
Package BackgrindThinkness <8mil (Saw) <8mil (Saw) <8mil (Saw) <8mil (Saw) <8mil (Saw) <8mil (Saw) 8.0mil 8.0mil 8mils
Backgrind Location GTK GTK GTK GTK GTK GTK GTK GTK GTK
Bond Type (at Die) Ball Ball Ball Ball Ball Ball Ball Ball Ball
Bond Type (at LF) Wedge Wedge Wedge Wedge Wedge Wedge Wedge Wedge Wedge
DB Epoxy/Solder Type Epoxy /Solder/____ Epoxy Epoxy Epoxy Epoxy Epoxy Epoxy Epoxy Epoxy Epoxy
Die Attach Material Material PN EME 1076DJ-G EME 1076DJ-G EME 1076DJ-G EME 1076DJ-G EME 1076DJ-G EME 1076DJ-G 1076DJ-G 1076DJ)-G EME 1076DJ-G
Min Bond Pad Pitch BPP 90um 90um 90um 90um 90um 90um BPP = 90um 75um 71.42um
# of pad/ball/pin Pitch #pads / Pitch 20/0.65 20/0.65 20/0.65 20/0.65 20/0.65 20/0.65 48 leads / 0.65 mm NA 48L/0.4mm
Leadframe Type etching or stamping St St ET ET ET St ST PPF ET
Leadframe Material and Finish (A194 or C7025 or __) Cu/Pb free, Matte Tin Cu/Pb free, Matte Tin Cu/Double R/P, Matte Tin Cu/Double R/P, Matte Tin Cu/Double R/P, Matte Tin Cu/SPOT, Matte Tin Cu / Matte Sn Cu Cu / Matte Sn
Molding Compound Type EME G700LY EME G700LY EME G700HA EME G700LY EME G700LY EME G700LY EME G700LY EME G700HA EME G700HA
Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes Yes
Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes Yes Yes
Assy / Test / Rel Assembly Site GTK GTK GTK GTK GTK GTK GTK NA GTK
FT Test Site GTK GTK GTK GTK GTK GTK GTK NA GTK
Reliability Test Site GTK GTK GTK GTK GTK GTK iST NA iST
Qual Plan i 20032504 20032504 20032504 20032504 20032504 20032504 A48 12808 H20-28 Q24 QDG 17021 18032003

Reliability Test Site

Results Results Results Results Results Results Results Results Results
Test Test Conditi Duration / Limits Fail/ss = = = = = = = = =
esf fest Conditions. uration / Limi ail X =Test Needed pass/Fail X =Test Needed pass/Fail X =Test Needed pass/Fail X = Test Needed pass/Fail X = Test Needed Pass/Fail X =Test Needed Pass/Fail X = Test Needed Pass/Fail X =Test Needed Pass/Fail X = Test Needed Pass/Fail
QBS to Pkg & Process QBS to Pkg & Process N QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process
MSL1 Pre-cond JESD22-A113) Bake 125C 24 H 0/154 -
re-con ( ) Bake s /- QBS Device-1 Pass QBS Device-1 Pass QBS to Pkg QBS Device-2 Pass QBS Device-1 Pass QBS Device-1 Pass QBS Device-1 Pass 3 lots x 240 Pass 0/6x154 Pass 0/3 lots x 240 Pass
QBS to Pkg & Process QBS to Pkg & Process N QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process
Soak 85C, 85% RH 168H 0/154 P; P; BS to Pkg QBS D -2 P; P; P; P; 3 lots x 240 P; 0/6x154 P; 0/ 3 lots x 240 P;
° " / QBS Device-1 ass QBS Device-1 ass CEBDRGCBEEIE ass QBS Device-1 ass QBS Device-1 ass QBS Device-1 ass ot X ass e ass oS ass
QBS to Pkg & Process QBS to Pkg & Process N QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process
IR reflow 260C 3yl 0/154 -
reflow cycles /- QBS Device-1 Pass QBS Device-1 Pass QBS to Pkg QBS Device-2 Pass QBS Device-1 Pass QBS Device-1 Pass QBS Device-1 Pass 3 lots x 240 Pass 0/6x154 Pass 0/ 3 lots x 240 Pass
QBS to Pkg & Process QBS to Pkg & Process N QBSto Pkg & Process QBSto Pkg & Process QBS to Pkg & Process
Temp Cycle (TC 500 cyck 0/77 -
‘emp Cycle (TC) UESD22.A104) -65C 150 cycles )/ QBS Device-1 Pass QBS Device-1 Pass QBS to Pkg QBS Device-2 Pass 0BS Device-1 Pass 0BS Device-1 Pass QBS Device-1 Pass 3 lots x 80 Pass 0/ 6x77 Pass 3 lots x 80 Pass
Mounted on PCB Board (Daughter Card) QBS to Pkg & Process QBS to Pkg & Process N QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process
1000 cycls 0/77 P: P BS to Pkg QBS D =2 P: P: P: P: 3 lots x 80 P: 0/ 6x77 P 3 lots x 80 (1000 P:
cycles )/ Q8BS Device-1 ass Q8BS Device-1 ass Q@BS to Pkg QBS Device- ass QBS Device-1 ass QBS Device-1 ass QBS Device-1 ass ots x ass / 6x ass ots x 80 ( cyc) ass
JESD22-A101/A110 QBS to Pkg & Process QBS to Pkg & Process N QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process
HAST 130G, 85%RH, 192hrs 3.3 psia Vi = Op Max 96 Hrs. 0/77 QBS Device-1 Pass QBS Device-1 Pass QBS to Pkg QBS Device-2 Pass QBS Device-1 Pass QBS Device-1 Pass QBS Device-1 Pass 3lots x 80 (96hr) Pass N/A Pass 3lots x 73 (192hr) PASS
JESD22-A118 QBS to Pkg & Process QBS to Pkg & Process N QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process
UHAST 96 H 0/77 -
130C, 85%RH 3.3 psia rs )/ QBS Device-1 Pass QBS Device-1 Pass QBS to Pkg QBS Device-2 Pass QBS Device-1 Pass QBS Device-1 Pass QBS Device-1 Pass 3 lots x 80 (96hr) Pass N/A Pass 3 lots x 80 (96hr) PASS
QBSto Pkg & Pi QBSto Pkg & Pi N BS 10 Pkg & PI BS 10 Pkg & PI QBSto Pkg & Pi
i HTSL 168 Hrs 0/77 0 "8 3 rocess Pass 0 "8 3 rocess Pass QBS to Pkg QBS Device-2 Pass QST N rocess Pass QST N rocess Pass 0 °ke 3 rocess Pass N/A N/A N/A
igh Temperature Storage 088 Deyice-1 088 Deyice-1 = = 088 Deyice-1
t t t t t
(JESD22-A103) Ta>150C 500 Hrs 0/77 0 °ke 3 rocess Pass DIHT N rocess Pass QBS to Pkg QBS Device-2 Pass IS N rocess Pass IS N rocess Pass DIHT N rocess Pass 3 lots x 80 Pass NA Pass 3 lots x 80 PASS
QBS to B{g % Process QBS to B{g % Process - QBS to Pkg & Process QBS to Pkg & Process QBS to B{g % Process
000 o, -
1000 Hrs /77 TP Pass o Pass QBS to Pkg QBS Device-2 Pass ey Pass ey Pass o Pass 3 lots x 80 (1000hrs) Pass 0/ 3x77 Pass 3 lots x 80 (1000hrs) PASS
QBS to Qual Device 1 QBS to Qual Device 1 QBS to Qual Device 1 QBS to Qual Device 1 QBS to Qual Device 1
HTOL Ta=125C, 100% V¢ 168 H 0/77 0/ 1x 80 P P: P: P: P: P: N/A EZZCHDO0084.1A.A1
° « " / asabe s & Process QBS Device 3 s & Process QBS Device 3 s & Process QBS Device 3 s & Process QBS Device 3 s & Process QBS Device 3 ass /
QBS to Qual Device 1 QBS to Qual Device 1 QBS to Qual Device 1 QBS to Qual Device 1 QBS to Qual Device 1 18+ WF Lots x 77 plus
Ta=150 for 408 h 500 H 0/77
ot o " " / RALECES Pass & Process QBS Device 3 Pass & Process QBS Device 3 Pass & Process QBS Device 3 Pass & Process QBS Device 3 Pass & Process QBS Device 3 Pass DA ol 3 WF lots x 80 = PI6CG188Q2 PASS
QBS to Qual Device 1 QBS to Qual Device 1 QBS to Qual Device 1 QBS to Qual Device 1 QBS to Qual Device 1 18+ WF Lots x 77 plus
1000 Hi 0/77 0/ 1x 80 P P: P: P: P: P: N/A N/A PASS
" g VTS as & Process QBS Device 3 as & Process QBS Device 3 as & Process QBS Device 3 as & Process QBS Device 3 as & Process QBS Device 3 s ¥ 4 3 WF lots x 80 = PI6CG18802
Earlier mzL::“m Rate Ta=125C, 100% Ve 48 hrs 0/800 QBS to Process QBS Device 3 Pass QBS to Process QBS Device 3 Pass QBS to Process QBS Device 3 Pass QBS to Process QBS Device 3 Pass QBS to Process QBS Device 3 Pass QBS to Process QBS Device 3 Pass N/A N/A 3 WF lots x 800 = PI6CG188Q2 PASS
QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process
wBs JESD22-B116B Cpk>1.66 0o/ P P P P: P P 3lotsx5 P X P P: PASS
" g QBS Device-1 2 QBS Device-1 2 QBS Device-1 2 BS Device-1 2 BS Device-1 2 QBS Device-1 2 ot x 2 2 s
QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process
wap MIL-STD883-2011 Cpk>1.66 0o/
o / QBS Device-1 Pass QBS Device-1 Pass QBS Device-1 Pass QBS Device-1 Pass QBS Device-1 Pass QBS Device-1 Pass 3lots x5 Pass X Pass Pass PAsS
SD QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process
o 95% Ce 5 Second: 0/15 P P P P: P; P: 3lotsx5 P: NA P P: PASS
solderabilty 7S Coverage econds g QBS Device-1 2 QBS Device-1 2 QBS Device-1 2 BS Device-1 2 BS Device-1 2 QBS Device-1 2 ot x 2 2 a8
PD Ppk>1.67 QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process QBS to Pkg & Process
Physical Dimensions Package Outline ko133 QBS Device-1 Pass QBS Device-1 Pass QBS Device-1 Pass QBS Device-1 Pass QBS Device-1 Pass QBS Device-1 Pass 3lots x 15 Pass 0/ 6x3 Pass Pass PASS
0/1x3 0/1x3 0/1x3 1 WF lots x 3 = PI6CG188Q2
Human Body Model HBM  15-001-2017 (was: JESD22-A114) 2KV or higher o3 Enc pass s pass QBS to Qual Device 1 pass QBS to Qual Device 1 Pass Enc Pass QBS to Qual Device 1 Pass N/A N/A ot @ PASS
up to 2KV up to 2KV, up to 2KV HBM = Pass
0/1x3 0/1x3 0/1x3 1 WF lots x 3 = PI6CG188Q2
Charged Device Model CDM 150022014 (was: JESD22-C101) +750V or higher o3 psne pass s pass QBS to Qual Device 1 pass QBS to Qual Device 1 Pass snc Pass QBS to Qual Device 1 Pass N/A N/A ot @ PASS
up to 1KV up to 1KV up to 1KV CDM = Pass
w 0/1x6pcs 0/1x6pcs N . 0/1x6pcs B 1 WF lots x 6 = PI6CG188Q2
Max Oy Ta orTcorT, 100mA or high 0/6
Latch-up (Class Il lax Operating Ta_or Tc or Tj mA or higher )/ @220mA, @90C Pass @220mA, @90C Pass QBS to Qual Device 1 Pass QBS to Qual Device 1 Pass @220mA, @90C Pass QBS to Qual Device 1 Pass N/A as needed LU at 105C = Pass PASS
Char Typ -40C, 0C, 25C, 85C, 125C Operating Range 0/30 0/30 Pass QBS to Qual Device 1 Pass QBS to Qual Device 1 Pass QBS to Qual Device 1 Pass QBS to Qual Device 1 Pass QBS to Qual Device 1 Pass 1 WF lots x 30 = PI6CG188Q2 PASS
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