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DATE: 19 September, 2023
PCN #: 2638

PCN Title:  Qualification of Internal "Diodes Technology (Cheng Du) Company
Limited" (CAT) as Additional Assembly & Test Site with Standardization of
Assembly Bill of Materials at CAT for Select Discrete Products.

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-2638 REV 1
Notification Date: Implementation Date: Product Family: Change Type: PCN #:
19 September, 2021 19 December, 2023 Discrete Additional Assembly & Test Site 2638
/ Assembly Bill of Materials

TITLE

Qualification of Internal "Diodes Technology (Cheng Du) Company Limited" (CAT) as Additional Assembly & Test
Site with Standardization of Assembly Bill of Materials at CAT for Select Discrete Products

DESCRIPTION OF CHANGE

This PCN is being issued to notify customers that in order to assure continuity of supply, Diodes has qualified internal "Diodes
Technology (Cheng Du) Company Limited" (CAT) located in Chengdu, China as additional Assembly and Test site for discrete
products listed in the table below. Some select products are also subject to standardization of assembly bill of materials including
mold compound and lead frame types at CAT.

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

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

IMPACT

Continuity of Supply. No change in datasheet electrical parameters and product performance.

PRODUCTS AFFECTED

Please see the attached part list and top marking changes in following tables:
Table 1 — Affected part list to qualify CAT as additional A/T site with standardization of assembly bill of materials at CAT
Table 2 — Marking code format for affected packages

WEB LINKS
Manufacturer’s Notice: https://www.diodes.com/quality/product-change-notices/diodes-product-change-notices/
For More Information Contact: https://www.diodes.com/about/contact-us/contact-sales/
Data Sheet: https://www.diodes.com/catalog/

DISCLAIMER

Unless a Diodes Incorporated Sales representative is contacted in writing within 30 days of the posting of this notice,
all changes described in this announcement are considered approved.
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Table 1 - Affected Part List to qualify CAT as additional A/T Site with standardization of assembly bill of materials at CAT

DMP10H400SE-13 FMMT491ATA* FMMT493TA* FMMT495TC* FMMT555TA™* FMMT591TA*
FMMT449TA* FMMT491ATC* FMMT493TC* FMMT497TA** FMMTS555TC* FMMT593TA**
FMMT451TA* FMMT491TA* FMMT494TA* FMMT549ATA* FMMTS589TA** FMMT593TC*
FMMT455TA* FMMT491TC* FMMT494TC* FMMT549TA** FMMT591ATA** FMMTS596TA*
FMMT489TA* FMMT493ATA* FMMT495TA* FMMT551TA* FMMT591ATC* MMDT2222V-7**

Note: “*” Change bond wire from Cu to PdCu at CAT
Note: “**” Change bond wire from Au to PdCu at CAT

Table 2: Marking Code Format —

SOT-23

SAT (Diodes Internal Assembly & Test site Shanghai, China)

CAT (Diodes Internal Assembly & Test Site Chengdu, China)
Add bar “-” above Year date code for CAT site

Marking format example

M

Marking format example

ABC

=
1>

L LI

SO0T-223

SAT (Diodes Internal Assembly & Test site Shanghai, China)

CAT (Diodes Internal Assembly & Test Site Chengdu, China)
Add bar “-” above Year date code for CAT site

Marking format example

Marking format example

—1
o yww
ABCD

HREEE

1
Ot Yyww
ABCD

HREEE

SOT-323

SAT (Diodes Internal AT site Shanghai, China)

CAT (Diodes Internal AT Site Chengdu, China)
Add bar “-” above Year date code for CAT site

Marking format example

=

ABC

L] L

YM

Marking format example

ABC |

g
L] L
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SOT-563

SAT (Diodes Internal AT site Shanghai, China)

CAT (Diodes Internal AT Site Chengdu, China)
Add bar “-” above Year date code for CAT site

Marking format example

Marking format example

(1111

KAM YM

BRI

11111
KAM YM

IRERE

(1011

CA1 YM

TOoUO

[1 11 1]

CA1 YM

TOO
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	PCN-2638 REV 1
	2638
	Manufacturer’s Notice:


	 PRODUCT CHANGE NOTICE 


Certificate of Design, Construction & Qualification

Desciption: Qualification of Gen3 BIT [SO0mW P Die, Pd Package, at CAT to C
Coteory Gual beviee T GualDevice GualDevice s GoalDevice s 055 Source Deviee 1 06 Source Devie s
Product Fart Nomber FMMT491ATA FMMT493TA FMMTSSSTA 0BS List FMMTS960TA FMMTS960TA
Assembly Packae Tvoe sorz3 Sorz3 sorz3 sorz3 sorz3 sorz3
Assembly Packaee Size 352,40 Imm 357,40 Imm 352,40 Imm 357,40 Imm 357,40 Imm 3.52.40° o
Wiafer Die Namels) FMMT491ATSC EMMT493TSC T3 See Panslit EMMTS96TWAC EMMITS96TWOC
Viater Die Size (WL Thickness) - After Saw 06858"0.6858°0.178mm 06858"0.68580.178mm 06858"0.6858°0.178mm 06858"0.6858°0.178mm 06858"0.6858°0.178mm 06858°0.6858°0.178mm
Wiafer Die Process / Technology Gen 3 NPN Gen 3 NP Gen 3PP Gen 3PP Gen 3PP Gen 3 PR
iater Viafer FAB Ste/ Location OFAB/UK OFAB/UK OFAB/UK OFAB/UK OFAB/UK 0FABIUKC
Wiafer Viafer Diameter 150mm 150mm 150mm 150mm 150mm 150mm
Viater Mo of masks teos s s s s s s
Wiafer Front Metal Tupe ASC0S ASC00S ASC00S ASIC0S ASC00S ASIC0S
iater mber/ Thickness Sum Sum
Wiafer Bacl Metal Tvoe (Al Lovers) A A A A A A
Viater Back Metal To000K To000K To000K To000K To000K To000k
Wiafer Die Conformal Materil 0FAB 0FAB 0FAB oFAB 0FAB oFAB
Wiafer Die Conforral Guitride Guitride Guitride GuNitride Guitride GuNitride
Rssembiy Die auantity per packsee (e.& single or dusl des) Sine Single Single Single Sina Single
Assembly Die Attach Method Ider Tuoel Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic
Assembly Bond Wire/Clio Bond Material Pdcy Pdc Pdcy Pdcy Pdcy PdCy
Assembly Wire Dismeter 1mil imil imil 1mil 1mil il
Assembly Bond Tupe (at Diel Bond Bond Bond Bond Bond
Assembly Bond Tuoe (3t L5) Bond Bond Bon Bond Bond Bond
Assembly No-of bond over active area 2 2 2 2 2 2
Assembly Leadframe Tuoe SoT. 5 SoT.5CA SoT.5CA SoT. 50 SoT.5CA Sor3ch
Assembly Alov a2 Alov a2 Alov a2 Alov a2 Alov a2 Allov a2
Assembly Die Coner Coner Conoer Coper Coner Coper
Assembly Mold C GRe40HV-L1 GRe40HV-L1 GRe4OHV-LT GR6AOHV-LT GRedoHV-L1 GRoAOHV-LT
Assembly Giass Transiston Tem (Te) 158°C 158°C 158" 158°C 158°C 158"
Assembly <
Assembly TerminalFinish (Plating) Materil Wiatte Sn Wiatte Sn Wiatte Sn Wiatte Sn Wiatte Sn Nitte Sn
Assembly Lead-Free (Ves/Nol
Assembly Hssembly Site/ Location AT/ China AT/ China AT/ China A/ Chima AT/ China i/ Chima
Assembly Test Site/ Location CAT/ China CAT/ China CAT/ China AT/ China CAT/ China AT/ China
Product Max unction Temo ¥ 1s0°C Ts0°C Ts0°C X Ts0°C
Product ax S00°CIW S00°CIW S00°CIW S00°CIW S00°CIW So0Cw
Product Datashest See oarts it FMMTS960
product Qual lan Number QP 22051302 [1722072:034] QP 22051302 [1767072:034] QP 22051302 [1787072:030] o QP 21061103 (17820710361 o
Accepton
#inAEC- #Failed/ Resuts Results Results Results sults Results
Test Test Conditions Duration / Limits HofLots X=Test Neaded X=QBS Test Complated X=QBS Test Complted 85 Test Completed
(e © T sample Pass/Fal Pass/Fal e Pass/Fal LT pass/Fail QBSTest Cory pass/Fail @R Pass/Fal
Size per Lot
Bare 1750 Tis o om X P X P X Pas | Qestoavizseamsoevier P X P 3 P
s o swoonh: x e x e x P | asavizsearoeter | e x e x s
AL | WLt pre-condiioning S cycles (Frst ey can be done atPCE | o po pg, | 2ASSemblY lots
IR reflow 260C mounding process before Pre- g X pass X pass X pas | aestoavizsaasspeviaz pass X pass x pass
conditionina
o 30, 85%RH, 333 psa, 80% Bias o up 10,2 voltage above which arcing e o S wterlotet R s R s
in the chamber il likely occur (typically 42V); PER JESD22.A110
Post-Lx HAST Ball « Post-Lx HAST (Max 30 wires/balls) post 96 Hrs o3 3 waer lots X Pass
Post-1x HAST Ball Shear Post T HAST (Vax 30 wires/oalls oost 96 irs o5 Fwiateriots X Pass
PostIXHAST Cross- | g1« HAST for nital qualof new die/package or famil/technology post 96 Hrs on 3waerlots X pass
w2 30C, 55WRH 3.3 psia 80% Bias o up t0 2 voltage above which arcing
HAST-2x (0006 only) the chamber wil ikely occur (typically 42V PER JESD22- 192Hrs o 3waerlots X Pass
A110trequired to ouaii ted Cu wire for Automotive)
Post2x HAST Bal +
Stitch/Wedge pull Q006 Post-2x HAST (Max 30 wires/bals post 192 Hrs o3 3uaerlots X pass
ol
Post 24 RAST Ball Shear
Tl Post-2x HAST (Max 30 wires/bals) post 192 Hrs o3 3uaerlots X pass
POSUBNST Cr055 | post:2x ASTforiniial qual of new die/package o famiy/cechnology post 192 rs o 3waerlots X pass
s e, 555 A it 807 M Reveree B0 a0 3 o o Testrs o7 o X Pass QS0 12,38 QB Dev a2 Pass X Pass X Pass
x e a1t S00Hrs o7 X Pass QBSt0QV1.2,38 QB Devia2 Pass X Pass X Pass
1000 s o077 X Pass QBSt0QV1.2,38QBS Devia2 Pass X Pass X Pass
Post-IXH3TR Ball ¢ Post-Lx HITR (Max 30 wires/balls) post 1000 Hrs o3 3waerlots X pass X pass X pass
Post-1x HITR Bal Shear, Post-1x HITR (Max 30 wires/balls) post 1000 Hrs o3 3uaerlots X pass X pass x pass
B ross
i qual post 1000 Hrs on 3waerlots X pass X pass X pass
a2alt section
=B5VC, 5% AR, with S0% Maximum Reverse Bias o up t0 3 maximum of
HaTRB-2x 100V or limit o chamber JESD22A-101 (required to qualiy Cu/coated Cu 2000 s om0 3waerlots X pass X pass X pass
Post 2x RITRB Ball
Post-2x HITR (Max 30 wires/bal e o3 3waferots X pass X pass x pass
o e s ost-2¢ HATRB (Max 30 wires/balls) post 2000 Hrs %
Post-2x HITR Bal Shear, Post-2x HITR (Max 30 wires/balk) post 2000 Hrs o3 3waerlots X pass X pass X pass
Post 2% RITR Cross
e Post-2x HITR for intial ual of new die/package or family/technology post 2000 Hrs on 3uaerlots X pass B oass p -
" atasT Ta=1300C/BSKRH/33.3 pla, 6Hrs for release; PER JESD22-A114, or 264 96 Hirs o 3 Assembly lots X pass X pass X pass | aBstoqviz3masspeviaz pass X pass X Pass
hours 3t TA=110'C/B5%RH
168 Cucles ik X Pass X Pass X P | QEStoQViz3RaBSDeIET Pass X Pass X Pass
T 1y Ta=1S5€ to 150C or Max T, PER JESD22A-104 500 Cycles o7 3 Assembly lots X pass X Pass X Pas | Qestoquiz3eassoeviaz Pass X pass X Pass
1000 Cycles o7 X Pass X Pass X Pass | QBStoQV12,380BSDevIE Pass X Pass X Pass
~“ PostxTC Ball « Post-1x TC (Max 30 wires/balls) post 1000 Cycles o3 3 Assembly lots X pass X Pass X pass X Pass
Post-LxTC pal shear Post IxTC . 05t 1000 Cucles o5 3 Assermbiy Tots X Pass X Pass X Pass X Pase
PostXTC Cross-section | Post-1x TC forniial qualof new die/package or family/technology post 1000 Cycles o 3 Assemby lots X pass X pass X pass 3 pass
7530 Cyeles ik X Pass X Pass X P | QESt0QViz3RaBDeIET Pass X Pass X Pass
oL-1x MILSTD-750 Miethod 1037 (Not required for TVS) 7560 Cycles o7 3waerlots X Pass X Pass X Pas | Qestoquizseassoeviaz Pass X pass X Pass
5 15000 Cycles o7 X Pass X Pass X Pass | QBSt0QV12,380BSDevIE Pass X Pass X Pass
loL-2x MILSTO750 Method 1037 (Mot requred for TVS) (reaured o qually 30000 Cyces o 3waerlots X pass X pass X pass 3 pass
Ta-150°C or Max Tj Max DC Reverse Voltage PER MIL-STD-750-1. Decap are Teahrs o7 S X P X P X P | GEswavizieaspeiaz Pass X Pass X P
HTRB-1x wire pull 5 parts for Bipolarand Schottky devices usilzng dissimilar metal 500 Hrs o7 X Pass X Pass X Pass | QBSt0QV12,380BSDevia Pass X Pass X Pass
bonding systems 1000 s o7 X Pass X Pass X P | Qestoavizseassoeviaz Pass X Pass X Pass
o | Post ualof
e on 3uaerlots X pass X pass X pass x pass
81 section ireauired to aualit Cu/coated Cu wire for Automtive) post 1000 Hrs !
o Ta=150°C or MaxTj, Max DC Reverse Voltage, PER MIL-STD-750-1 (required o v p— " - " -~ " - . -
0 ousify Cu/costed Cu wire for Automotive)
Post 2 TR Cross
Post-2x HTRB for Iital qual of new die/package or family/technology post 2000 Hrs on 3uaerlots X pass X pass X pass x pass
o opa. RECQIOT00ISEC 4 Post FSTRE o FASTand TC oz T ssembiy ot X P X P X P | GBwavizieasbeiaz P X P X P
I3 ;“kag! P"Vj';;‘l 1ESD22-8100 Package Outline o/30; 1 Assembly lot; X pass QBStoQV1,2,3&QBS Dev1&2 Pass x Pass
G| et s R v———— e Sminors|  smemonios x P x - x s | amwavizseamoniez | e x - X s
Wire Bond Shear
a e Sona shea AEC-Q101.003 GokaLe7 O/minofs| 1 Assembly ot X pass X pass X pas | aestoavizseassoeviaz pass X pass x pass
srenet
© Die Shear (D51 WILSTD-750 (20171 (Not recuired for soft older die ttach) Giater o5 T Assemblv ot X P X P X P | GBwavizieasbeiaz P X P X P
WIL'STD-750 METHOD 2036 (Evaluate lead ntegrity of through-hole eaded
5 | Terminal srength (r5) (et iy of g P— o0; 1 Assembly lot X pass X pass X pas | aestoavizseassoeviaz pass X pass x Pass
RESISTANCE T0 SOLDER
@ o JESD22 A-111 (SMD), B-106 (PTH) (260C @105),afer Pre-conditioning pERSPEC 030 1 Assembly ot X pass X pass X pass | aBstoQviz3masspeviaz pass X pass X pass
g | THERMALRESISTANCE JESD 24-3, 20-4, 24-6 AS APPROPRIATE PER SPEC /10 1 Assembly lot; X pass X Pass X Pass QBStoQV 12,38 QBS Dev1&2 Pass X Pass x pass
c10 Solderability (SD) 1-5TD-002; JESD22B102 (245 +0/55) 5 Seconds o3 “"N y|  rassembivion X Pass X Pass. X Pass. QBStoQV1,2,3 & QBS Dev1&2 Pass X Pass X Pass
AT uallicaton pars submTted for
€0 |exTERNAL VISUAL (V) MILSTD-750 METHOD 2071 peRSPEC testing X pass X pass X pas | aestoavizsasspeviaz pass X pass X pass
PARANETRIC Testall parameters per Data Sheet inlcuding AC & DC accross data sheet
e . o5 lots* X pass X pass X pass Sto Q12,38 Q85 Dev 182 pass X pass x pass
T 12 Sheet nlcuding Operating Range, Per Data Sheet (AC, 0C) | O/ 3 waferlots asstoy a
3 ESDH. HBM___ (AEC-0101-001) PER DATA SHEET 0/30_| 1 wafer lot. X Pass X Pass X Pass QBStoQV 1,2, 3& QBS Dev1& 2 Pass X Pass
Eq ESDC COM_(AEC-Q101:005) PER DATA SHEET 0530 | iwaferiot. 3 Pass 3 Pass. 3 Pass. QBStoQV 12,38 QBSDevia? Pass. 3 Pass
Fars

Summarv.
Submitted Bv/Date:
Aooroved Bv/Date:

Keith Edwards 6/16/2023






Certificate of Design, Construction & Qualification

Description: Qualification of MOSFET, SOT packages in CAT

Submitted By:
Approved By:

Mark Li 10/17/16
Hiwen Hu 10/17/16

Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5 Qual Device 6 Qual Device 7 Qual Device 8 Qual Device 9
Product Part Number 2N7002A-7 2N7002W-7-F DMN66DOLDW-7 DMP2035U-7 DMG6402LDM-7 DMN10H120SE-13 DMP2305UVT-7 DMN6040SVT-7 DMP2240UW-7
Assembly Package Type SOT-23 SOT-323 SOT-363 SSOT-23 SOT-26 SOT-223 TSOT23-6 TS0T23-6 SOT-323
Assembly Package Size 2.9%2.4*1.05 2.8%2.9%0.92 2.8%2.9%0.92 2.9%2.4*1.05 2.8*3.0*1.15 4.9%6.0*1.6 2.8%2.9%0.92 2.8%2.9%0.92 2.8%2.9%0.92
Wafer Die Name(s) ADO806AL817AXX-BN ON14381 ON14201 ON14161 ADO806AL811BXX-BN ALA43CXX ON14191 ADO80O6SEAZY-BN ON14231
Wafer Die Size (W/L/Thickness) - After Saw 0.33*0.33*0.158mm 0.4*0.4*0.178mm 0.4*0.4*0.178mm 0.96%1.16*0.178mm 0.96*0.66*0.158mm 2.24*0.98*0.158mm 0.96*0.66*0.178mm 1.58*0.92*0.158mm 0.84*0.6*0.178mm
Wafer Die Process / Technology Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET
Wafer Wafer Diameter 8" 8" 8" 8" 8 8" 8" 8" 8"
Wafer Front Metal Type AlCu AlCu AlCu AlCu AlCu AlCu AlCu AlCu AlCu
Wafer Front Metal Layer Number/ Thickness NA / 4um NA /3.5um NA/3.5um NA / 4um NA / 4um NA/4um NA/4um NA / 4um NA /4um
Ti1000A/Ni2000A/Ag10
Wafer Back Metal Type (All Layers) Ti/Au Ti1l00A/Au10000A Ti100A/Au10000A /OOOA /A Ti/Ni/Ti/Ag Ti/Ni/Ti/Ag Ti/Ni/Ag Ti/Ni/Ag Ti/Ni/Ag
Ti1000A/Ni2000A/Ag10 Ti1000A/Ni2000A/A Ti1000A/Ni4000A/Agl Ti1000A/Ni2000A/Agl
Wafer Back Metal Thickness (All Layers) 0.1KA/5KA Til00A/Au10000A Ti100A/Au10000A / /A 1KA/3KA/100A/10KA 1KA/3KA/100A/10KA Ry g / /he / /A
000A 810000A 0000A 0000A
TEOS Oxide 1.6KA, TEOS Oxide 1.6KA,
Wafer Die Conforming Coating (Passivation) Oxide 1.6K/SIN3.8K PE-SION 10000A PE-SION 10000A PE-SION 10000A . f o / PE-SION SION PE-SION
Nitride 3.8KA Nitride 3.8KA
TEOS Oxide 1.6KA, TEOS Oxide 1.6KA,
Wafer Die passivation thickness range Oxide 1.6K/SIN3.8K PE-SION 10000A PE-SION 10000A PE-SION 10000A N _XI © / N _XI © / PE-SION 10000A SION 10000A PE-SION 10000A
Nitride 3.8KA Nitride 3.8KA
Assembly Die quantity per package (e.g. single or dual dies) Single Single Dual Single Single Single Single Single Single
Assembly Die Attach Method (DB Epoxy/Solder Type) EUTECTIC EUTECTIC EUTECTIC EPOXY EPOXY EPOXY EPOXY EPOXY EPOXY
Assembly Bond Type (at Die) Thermo sonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic
Assembly Bond Type (at LF) Thermo sonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic
Assembl No. of bond over active area Gate: 1wire; Gate: 1wire; Gate: 1wire/die; Gate: 1wire; Gate: 1 wire/die; Gate: 1 wire/die; Gate: 1 wire/die; Gate: 1 wire/die; Gate: 1wire;
Y ) Source: lwire Source: 1wire Source: 1wire/die Source: Swires Source: 6 wire/die Source: 7 wire/die Source: 5 wire/die Source: 6 wire/die Source: 3wire
Assembly Glass Transistion Temp 105°C 105°C 105°C 105°C 105°C 105°C 105°C 105°C 105°C
Assembly Terminal Finish (Plating) Material Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin
Assembly Header plating (Die Land Area) Bare Copper Bare Copper Bare Copper Bare Copper Bare Copper Bare Copper Bare Copper Bare Copper Bare Copper
Assembly Wire Diameter 1.0mil 1.0mil 0.8mil 1.7mil 1.7mil 1.7mil 1.7mil 1.7mil 1.3mil
Assembly Leadframe Type SOT-23 C SOT-323 H SOT-363 E/G SOT-23R(SSOT-23) TSOT23-6LC SOT-223 C TSOT23-6LC TS0T23-6LC SOT-323 H
Assembly Leadframe Material ALLOY42 ALLOY42 ALLOY42 A194 A194 A194 A194 A194 ALLOY42
Assembly Molding Compound Type GR640HV-L1 CEL-1702HF9SK(M2) CEL-1702HF9SK(M2) CEL-1702HFISK CEL-1700-D3 (M2) EME-G631K CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 CEL-1702HF9SK(M2)
Assembly Green Compound (Yes/No) YES YES YES YES YES YES YES YES YES
Assembly Lead-Free (Yes/No) YES YES YES YES YES YES YES YES YES
Product Max Junction Temp 130°C 150°C 150°C 130°C 130°C 150°C 150°C 150°C 150°C
Product DataSheet DS31360 DS30099 DS31232 DS31830 DS31839 DS37484 DS35986 DS35562 DS31372
Product Qual Plan Number 18092602 18092602 18092602 18092602 18092602 18092602 18092602 18092602 18092602
#in Accept Results
Results Results Results Results Results Results Results Results
AEC- Test Test Conditions Duration / Limits on# # of Lots X =Test Needed . X = Test Needed » X =Test Needed » X =Test Needed » X =Test Needed Pass/Fa X = Test Needed » X =Test Needed . X = Test Needed » X =Test Needed »
iled/ Pass/Fail Pass/Fail Pass/Fail Pass/Fail 1 Pass/Fail Pass/Fail Pass/Fail Pass/Fail
MSL1 Pre- Bake 125C 24 Hrs SMD 3 Assembly X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
2 - Soak 85C, 85% RH 168Hrs only, for lots X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
& IR reflow 260C 3 cycles Test #7, X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
All qualification parts
3 EXTERNAL VISUAL MIL-STD-750 METHOD 2071 PER SPEC N . fon P . X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
(EV) submitted for testing
4 PARAMETRIC -55C, 25C, 85C, 125C, 150C Operating Range, Per o /»c | 5 fer lots X Passed X Passed X Passed X Passed X Passed X Passed X passed X Passed X Passed
VERIFICATION (PV) Data Sheet
Ta=150°C or Max Tj, Vd/Vr/Vicbo=80%, MIL-STD- 168 Hrs 0/77 X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
5 HTRB 750-1/ PER JESD22 A-108 500 Hrs 0/77_| 3 wafer lots X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
1000 Hrs 0/77 X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
HTGB (Gated Devices 168 Hrs 0/77 X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
6 only) Ta=150°C or Max Tj, Vg=100%*, PER JESD22 A-108 500 Hrs 0/77 | 3 wafer lots X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
v 1000 Hrs 0/77 X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
168 Cycles 0/77 3 Assembly X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
7 TC Ta=-65C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 lots X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
1000 Cycles 0/77 X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
—121° %RH: -
8 PCT/AC Ta=121°C 15PSIG Alﬁj();RH' PER JESD22 96 Hrs 0/77 3 Aslseimbly X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
ots
= 9 ia 80% Bias; -
9 HAST Ta=130C, 85%RH 33'35?08(% Bias; PER JESD22 96 Hrs 0/77 | 3 wafer lots X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
2520 Cycles 0/77 X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
10 oL MIL-STD-750 Method 1037 (N/A for TVS) 7560 Cycles 0/77 | 3 wafer lots X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
15000 Cycles 0/77 X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
1 ESD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
MM ( AEC-Q101-002) PER DATA SHEET 0/30 1 wafer lot X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
12 DPA AEC Q101-004 SEC. 4 0/2 L Assembly Io] X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
13 | Package Physical JESD22-B100 Package Outline | o30; | LASSembY X Passed X Passed X Passed X Passed X Passed X Passed X passed X Passed X Passed
Dimemsions (PD) lot
RESISTANCE TO
20 JESD22 A-111 (SMD), B-106 (PTH) (260C @30S PER SPEC 0/30 1 X Passed X Passed X Passed X Passed X Passed
SOLDER HEAT (RSH) (SMD) PTH¢ @309 /
™ 1 Assembly
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10; ot X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
22 THERMAL JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 L Assembly X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
RESISTANCE (TR) lot
) 0/ min | 1 Assembly
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 fs5 ot X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
o o
0/ min | 1 Assembly
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 of 5 ot X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
" 1 Assembly
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 ot X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed X Passed
o
Summary: Pass






Certificate of Design, Construction & Qualification

Description: Qualification from SAT to CAT ball lift devices

Category Qual Device 1 Qual device 2 (QBS source driver 1(Lot 1) (QBS source driver 1(Lot 2) QBS source driver 1 (Lot 3) QBS source driver 2(Lot 1) QBS source driver 2(Lot Z)I
- FE— T g 2N7002AQ-7/ 2N7002AQ-7/ 2N7002AQ-7/ DMN65D8LDWQ-7 DMN65D8LDWQ-7
2N7002AQ-13 2N7002AQ-13 2N7002AQ-13 DMN65D8LDWQ-13 DMN65D8LDWQ-13
Assembly Package Type SOT-363 T50723-6 S0T-23 S0T-23 SoT-23 S0T-363 SOT-363
Assembly Package Size 2.15%2.1%1.05 3.0*2.8*1.15 2.9%2.4*1.05 2.9%2.4*1.05 2.9%2.4*1.05 2.15%2.1%1.05 2.15%2.1%1.05
Wafer Die Name(s) ON149G3 ADO806SEBS8-BN ON149G2 ON149G2 ON149G2 ON149G2 ON149G2
Wafer Die Size (W/L/Thickness) - After Saw 0.33%0.33*0.158mm 1.58*0.92*0.158mm 0.33%0.33*0.158mm 0.33*0.33*0.158mm 0.33%0.33*0.158mm 0.33%0.33*0.158mm 0.33%0.33*0.158mm
Wafer Die Process / Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET
Wafer Wafer Diameter 8inch 8inch 8inch 8inch 8inch 8inch 8inch
Wafer Front Metal Type AlCu AlCu AlCu AlCu Alcu Alcu AlCu
Wafer Front Metal Laver Number/ Thickness 4um 4um 3.5um 3.5um 3.5um 3.5um 3.5um
Wafer Back Metal Type (All Layers) Ti/Au Ti/Ni/Ag Ti/Au Ti/Au Ti/Au Ti/Au Ti/Au
Wafer Back Metal Thickness (All Lavers) 0.1KA/SKA 1KA/3KA/10KA 0.1KA/SKA 0.1KA/SKA 0.1KA/SKA 0.1KA/SKA 0.1KA/SKA
Wafer Die passivation thickness range SION 10000A SIN 10000A SION 10000A SION 10000A SION 10000A PE-SION 10000A PE-SION 10000A
Wafer No of masks Steps 7 6 7 7 7 7 7
DI it kage (e.g. single or dual
Assembly 1€ quantity per pacd,agf (B ElEReret Dlue Single Single Single Single Dual Dual
jes
Assembly Die Attach Method (DB Epoxv/Solder Type) EUTECTIC EPOXY EUTECTIC EUTECTIC EUTECTIC EUTECTIC EUTECTIC
Assembly Bond Type (at Die) Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond
Assembly Bond Type (at LF) Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond
Assembl No. of bond i Diel: Gate:1 wire/Source:1 wires Gate: 1 PdCu wire Gate: 1 PdCu wire Gate: 1 PdCu wire Gate: 1 PdCu wire Gate: 1 PdCu wire
b r
S ©- of bond overactive area Die2: Gate:1 wir e:1 wires Source: 6 PdCu wire Source: 1 PdCu wire Source: 1 PdCu wire Source: 1 PdCu wire Source: 1 PdCu wire Source: 1 PdCu wire
Assembly Glass Transistion Temp 120°C 125°C 125°C 125°C 125°C 125°C 125°C
Assembly Terminal Finish (Plating) Material Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin Pure Tin
Assembly Header plating (Die Land Area) Bare copper Bare copper Bare copper Bare copper Bare copper Bare copper Bare copper
Assembly Wire Diameter 0.8mil 1.7mil 1.0mil 1.0mil .Omi 0.8mil 0.8mil
Assembly Leadframe Type SOT363 K TYPE TSOT23-6 C SOT23 C TYPE 27ROW SOT23 C TYPE 27ROW SOT23 C TYPE 27ROW SOT363 K TYPE SOT363 K TYPE
Assembly Leadframe Material Alloy 42 CDA194. Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42
Assembly Molding Compound Type CEL-1700HF40SK-D3 CEL-1700HF40SK-D3 GR640HV-L1 GR640HV-L1 GRE40HV-L1 CEL-1702HF9SK CEL-1702HF9SK
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes Yes Yes
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (case) 139°C/W 15°C/W 91°C/W 91°C/W 91°C/W 139°C/W 139°C/W
Product Max Thermal resistance Junc (amibent) 435°C/W. 105°C/W 348°C/W. 348°C/W. 348°C/W. 435°C/W. 435°C/W.
Product DataSheet DMN63DSLDWQ DMP6110SVTQ DS37722 DS37722 DS37722 DS37778 DS37778
Product Qual Plan Number 22110604, 22110604, 19091003 19091003 19091003 19091003 19091003
FIOES Ao::l’l::/n i Results Results Results Results Results Results Results
101 Test Test Conditions Duration / Limits #of Lots X =Test Needed X =Test Needed X =Test Needed X =Test Needed X =Test Needed X =Test Needed X =Test Needed
q(D) / Sample Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail Pass/Fail
Size per Lot
MsL1 Pre- Bake 125C 24 Hrs SMD only, QBS to QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 |  Pass X Pass X Pass X Pass X Pass X Pass
2 for Test #7,| 3 Assembly lots -
Soak 85C, 85% RH 168Hrs 89810 QBS to QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | _Pass X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3cycles 4 QBS to QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | _Pass X Pass X Pass X Pass X Pass X Pass
EXTERNAL Allqualification parts N
3 MIL-STD-750 METHOD 2071 PER SPEC ) QBS to OBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 |  Pass X Pass X Pass X Pass X Pass X Pass
VISUAL (EV) submitted for testing
PARAMETRIC | Test all parameters per Data Sheet inlcuding | Operating Range, Per Data
4 0/25 i X Pass X Pass X Pass X Pass X Pass
VERIFICATION | _AC & DC accross data sheet temperature Sheet (AC. DC) / 3 waer lots X Pass X Pass
Ta=150°C or Max Tj, *Max DC Reverse 168 Hrs 0/77 QBS to QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | _Pass X Pass X Pass X Pass X Pass X Pass
HTRB-1x Voltage, PER MIL'STD-750.1 500 Hrs 0/77 3waferlots | QBSto QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | Pass X Pass X Pass X Pass X Pass X Pass
. 1000 Hrs*** 0/77 QBS to OBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | Pass X Pass X Pass X Pass X Pass X Pass
Post-1x HTRB Post-1x HTRB for initial qual of new
5 N . N post 1000 Hrs 0/1 3 wafer lots QBS to QBS source device 1/2/3 Pass | QBS to QBS source device 4/5/6 |  Pass X Pass X Pass X Pass X Pass X Pass
Cross-section die/package or family/t
Ta=150°C or Max Tj, *Max DC Reverse )
HTRB-2x . 2000 Hrs 0/76 3waferlots | QBSto QBS source device 1/2/3 | Pass | QBSto QBS source device 4/5/6 |  Pass X Pass X Pass X Pass X Pass X Pass
Voltage, PER MIL-STD-750-1
Post-2x HTRB Post-2x HTRB for initial qual of new
N . N post 2000 Hrs 0/1 3 wafer lots QBS to QBS source device 1/2/3 Pass | QBS to QBS source device 4/5/6 |  Pass X Pass X Pass X Pass X Pass X Pass
Cross-section die/package or family/t
168 Hrs 0/77 QBS to QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | _Pass X Pass X Pass X Pass X Pass X Pass
HTGB =150°C or Max Tj, Vg=100%", PER JESD22 A-1 500 Hrs 0/77 3 wafer lots QBS to QBS source device 1/2/3 Pass | QBS to QBS source device 4/5/6 | Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs*** 0/77 QBS to QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | _Pass X Pass X Pass X Pass X Pass X Pass
Post-1x HTGB Post-1x HTGB for initial qual of new )
post 1000 Hrs 0/1 3waferlots | QBStoQBSsourcedevice 1/2/3 | Pass | QBS to QBS source device 4/5/6 |  Pass X Pass X Pass X Pass X Pass X Pass
6 Cross-section die/package or family/t
Ta=150°C or Max Tj, Vg=100%*, PER JESD22 )
HTGB-2x @ or Max }: 1:8 } 2000 Hrs 0/76 3waferlots | QBStoQBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 |  Pass X Pass X Pass X Pass X Pass X Pass
Post-2x HTGB Post-2x HTGB for initial qual of
ost-2x ost-2x or initial qualot new post 2000 Hrs 0/1 Swaferlots | QBStoQBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 |  Pass X Pass X Pass X Pass X Pass X Pass
Cross-section die/package or family/
168 Cycles 0/77 QBS to QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | _Pass X Pass X Pass X Pass X Pass X Pass
T Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77__| 3 Assembly lots | _QBS to QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | _Pass X Pass X Pass X Pass X Pass X Pass
1000 Cycles*** 0/77 QBS to QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | _Pass X Pass X Pass X Pass X Pass X Pass
Post-1x TC Ball +
7 Stitch/Wedge Post-1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 3 Assembly lots | QBS to QBS source device 1/2/3 | Pass | aBs to QBS source device 4/5/6 | pass X pass X pass 3 pass M pass N .
Post-1x TC Ball Post-1x TC (Max 30 wires/balls) post 1000 Cycles 0/3 3 Assembly lots | QBS to QBS source device 1/2/3 Pass | QBS to QBS source device 4/5/6 | Pass X Pass X Pass X Pass X Pass X Pass
% | Post-1x TC for initial qual
Post-1x IC Cross-| Post-LxTC for ‘f"'t'a,l j”a of new die/package post 1000 Cycles 0/1 | 3Assemblylots | QBS to QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | pass X Pass X Pass X Pass X Pass X Pass
section or family
125C TEST after TC, followed
" by decap and wire pull from .
7a | TCHotTest JESD22 A-104, Appendix 6 v cecap ’ 0/77 | 3 Assembly lots | QBSto QBS source device 1/2/3 | Pass | aBSto QBS source device 4/5/6 | Pass X Pass X pass X Pass X Pass X Pass
5 devices with bond wire
sizes < 5mil
7b Wire Bond MIL-STD-750, Method 2037 500 Hrs /5 3 Assembly lots | QBS to QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | _Pass X Pass X Pass X Pass X Pass X Pass
Ta=121°C 15PSIG 100%RH; PER JESD22- i
8(alt) PCT/AC AL02 96 Hrs 0/77 3 Assembly lots | QBS to QBS source device 1/2/3 Pass | QBS to QBS source device 4/5/6 Pass X Pass X Pass X Pass X Pass. X Pass.
Ta=130C, 85%RH, 33.3 psia, 80% Bias or up to
HasT.1x | 2 Voltage above which arcing in the chamber 96 Hrs 0/77 3waferlots | QBStoQBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 |  Pass X Pass X Pass X Pass X Pass X Pass
will likely occur (typically 42V).; PER JESD22-
A110
Post-1x HAST .
Ball + Post-1x HAST (Max 30 wires/balls) post 96 Hrs 0/3 3waferlots | QBStoQBSsource device 1/2/3 | Pass | QBS to QBS source device 4/5/6 |  Pass X Pass X Pass X Pass X Pass X pass
Post-1x HAST Post-1x HAST (Max 30 wires/balls) post 96 Hrs 0/3 3waferlots | QBSto QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | _Pass X Pass X Pass X Pass X Pass X Pass
Post-1x HAST Post-1x HAST for initial qual of
ostx o of INfe? quar ot new post 96 Hrs 0/1 3waferlots | QBStoQBSsourcedevice 1/2/3 | Pass | QBS to QBS source device 4/5/6 |  Pass X Pass X Pass X Pass X Pass X Pass
9 Cross-section die/package or family/t
Ta=130C, 85%RH 33.3 psia 80% Bias or up to
a voltage above which arcing in the chamber
HAST-2x " & ) & 192 Hrs 0/70 3 wafer lots QBS to QBS source device 1/2/3 Pass | QBS to QBS source device 4/5/6 |  Pass X Pass X Pass X Pass X Pass X Pass
will likely occur (typically 42V); PER JESD22-
A110
Post-2x HAST . .
ol + Post-2x HAST (Max 30 wires/balls) post 192 Hrs 0/3 3waferlots | QBStoQBSsourcedevice 1/2/3 | Pass | QBS to QBS source device 4/5/6 |  Pass X Pass X Pass X Pass X Pass X Pass
a
Post-2x HAST Post-2x HAST (Max 30 wires/balls) post 192 Hrs 0/3 3 wafer lots QBS to QBS source device 1/2/3 Pass | QBS to QBS source device 4/5/6 Pass X Pass X Pass X Pass X Pass X Pass
Post-2x HAST Post-2x HAST for initial qual of new|
; " o post 192 Hrs 0/1 3waferlots | QBSto QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 |  Pass X Pass X Pass X Pass X Pass X Pass
Cross-section die/package or family/t
2520 Cycles 0/77 QBS to QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | _Pass X Pass X Pass X Pass X Pass X Pass
10 10L-1x MIL-STD-750 Method 1037 7560 Cycles 0/77 3waferlots | QBSto QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | _Pass X Pass X Pass X Pass X Pass X Pass
15000 Cycles 0/77 QBS to QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | _Pass X Pass X Pass X Pass X Pass X Pass
10L-2x MIL-STD-750 Method 1037 30000 Cycles 0/77 3 wafer lots QBS to QBS source device 1/2/3 Pass | QBS to QBS source device 4/5/6 Pass X Pass X Pass X Pass X Pass X Pass
" 5o HBM __ (AEC-Q101-001) PER DATA SHEET 0/30 T wafer lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass
CDM___ (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass
12 DPA AEC Q101-004 SEC. 4 0/2 1Assembly lot | QBS to QBS source device 1/2/3 Pass | QBSto QBS source device4/5/6 | Pass X Pass X Pass X Pass X Pass X Pass
Package Physical
13 p“ age VT‘:;) JESD22-8100 Package Outline 0/30; | 1Assemblylot; | QBSto QBS source device 1/2/3 | Pass | aBsto QBS source device 4/5/6 | pass X Pass X Pass X Pass X Pass X Pass
14 Terminal MIL-STD-750 METHOD 2036 PER SPEC 0/30; | 1 Assembly lot;
RESISTANCE TO
20 |0 e hear JESD22 A-111(SMD), 8-106 (PTH) (260C @105 PER SPEC 0/30 Jan/00 QBS to QBS source device 1/2/3 | Pass | @BS to QBS source device 4/5/6 |  Pass X Pass X Pass X Pass X Pass X Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/55) 5 Seconds 0/10; | 1Assembly lot; | QBS to QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | _Pass X Pass X Pass X Pass X Pass X Pass
THERMAL
2| peqrance (rry| VS 243, 244, 24-6 AS APPROPRIATE PER SPEC 0/10 | 1Assembly lot; | QBStoQBSsourcedevice1/2/3 | Pass | QBSto QBS source device 4/5/6 |  Pass X Pass X Pass X Pass X Pass X Pass
23 Wire Bond _| MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk21.67 0/ min of 5| 1 Assembly lot; | QBS to QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | Pass X Pass X Pass X Pass X Pass X Pass
24| BONDSHEAR AEC-Q101-003 Cpk21.67 0/ min of 5| 1 Assembly lot; | QBS to QBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 | _Pass X Pass X Pass X Pass X Pass X Pass
25 Die Shear MIL-STD-750 (2017) Cpk>1.67 VE] 1Assembly lot; | QBS to QBS source device 1/2/3 Pass | QBS to QBS source device 4/5/6 | Pass X Pass X Pass X Pass X Pass X Pass
Diefect Pre- & Post process change
ielectric
27 e AEC-Q101-004 Section 3 comparison for Power MOS | 0/5 1 QBS to OBS source device 1/2/3 | Pass | QBS to QBS source device 4/5/6 |  Pass X Pass X Pass X Pass X Pass X Pass
i
ntegrity £ IGBT onl
Summary: Pass
Submitted By: Yang chen

Approved By:

CW Lin, 2/2/2023






Certificate of Design, Construction & Qualification

ualification by QBS/HiRel Combination for selected Automotive parts in SOT23 and SOT323; and MMDT2222V Commercial part in SOT563 at CAT

Category Qual Device 3- QBS Qual Device 4&- QBS Qual Device 2 Qual Device 1 QBS Source Device 1 QBS Source Device 2 QBS Source Device 3
FMMT38CQTA FMMT5401Q-7 ADTCI14EUAQ-13
Product Part Number MMDT2222V-7 = & e MMDT2222vQ-7 BCVA7QTA BCX41QTA
+ Parts List + Parts List + Parts List
Assembly Package Type SOTS63 soT23 soT23 SOT323 SOTS63 soT23 soT23
Assembly Package Size T6mm* 1.6mm*0.6mm 2.9%x240x 1.0 2.15mm * 2.1mm * 1.05mm 2.15mm * 2.1mm * 1.05mm 1.6mm*1.6mm*0.6mm 2.9%2.40x1.0 2.9%2.40x1.0
Wafer Die Name(s) X60N40BF BD320CTWQC X31P150BTXQC 2CT036N141QC X60N40BQF BD320CT3C FMMT494T3C
Wafer Die Size (W/L/Thickness) - After Saw 0.348mm x 0.348mm 0.736mm x 0.736mm 0.440mm x 0.440mm 0.310mm x 0:310mm 0.348mm x 0.348mm 0.736mm x 0.736mm 0.6858mm x 0.6858mm
Wafer Die Process / Technology BJT NPN BJT NPN BJT PNP BJT PNP BJT NPN BJT NPN BJT NPN
Wafer Wafer FAB/ Location OFAB/UK OFAB [UK] OFAB [UK] OFAB [UK] OFAB/UK OFAB [UK] OFAB [UK]
Wafer Wafer Diameter 150mm 150mm 150mm 150mm 150mm 150mm 150mm
Wafer Front Metal Type AISiCu0.5 AISiCu0.5 AISICu0.5 AISICu0.5 AISICu0.5 Alsicy Alsicu
Wafer Front Metal Layer Number/ Thickness 3um 3um 3um 3um 3um 3.0um 3.0um
Wafer Back Metal Type (All Layers) TiAu Au Au Au Au Au Au
Wafer Back Metal Thickness (All Layers) 500A /5000A 10000A 10000A 10000A 10000A 10000A 10000A
Wafer Die Conforming Coating i Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride Ox/Nitride
Wafer Die passi thickness range 5000A /5000A 5000A /5000A 5000A /5000A 5000A /5000A 5000A /50004 5000A /5000A 50004 /50004
Wafer No of masks Steps S 5 6 6 5 5 5
Assembly Die quantity per package (e.g. single or dual dies) Single Single Single Single Single Single Single
Assembly Die Attach Method (DB Type) Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic Eutectic
Assembly Bond Type (at Die) Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond Thermosonic Ball Bond
Assembly Bond Type (at LF) Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond Thermosonic Stitch Bond
Assembly No- of bond over active area 2 2 2 2 2 2 2
Assembly Glass Transistion Temp 125°C 158°C 120°C 120°C 125°C 158°C 158°C
Assembly Terminal Finish (Plating) Material Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn Matte Sn
Assembly Header plating (Die Land Area) Cu plate cu Cu plate Cu plate Cu plate Spot Ag Spot Ag
Assembly Wire Diameter 25um 25um 25um 25um 25um 25um 25um
Assembly Leadframe Type SOTS63 D soT-23¢C SOT323H SOT323H SOTS63 D soT-23¢C soT-23¢C
Assembly Leadframe Material Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42 Alloy 42
Assembly Molding Compound Type CEL-1700HF40SK-D3 GR640HV-L1 CEL1702HF9SK CEL1702HF9SK CEL-1700HF40SK-D3 GR640HV-L1 GR640HV-L1
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes Yes Yes
Assembly Plating Material / Source GMT GMT GMT GMT GMT GMT GMT
Assembly Lead-Free (Yes/No) Yes Yes n/a Yes Yes Yes Yes
Assembly Assembly Site/ Location CAT/China CAT/China CAT/China CAT/China CAT/China CAT/China CAT/China
Assembly Test Site/ Location CAT/China CAT/China CAT/China CAT/China CAT/China CAT/China CAT/China
Product Max Junction Temp 150°C 150°C 150°C 150°C 150°C 150°C 150°C
Product Max Thermal resistance Junc (amibent) 833'C/W 378°C/W 403 °C/W/ 375°C/W 833°C/W 403°C/W 403"C/W
Product DataSheet MMDT2222V FMMT38CQ FMMT5401Q ADTC114EUAQ MMDT2222VQ BCV47Q BCX41Q
Product Qual Plan Number QP#22 22101804 QP# 22101804 QP# 22101804 QP# 22101804 QP#21110402 [TRB2022-010] QP#17101304 [TRB2017-092] QP#17101304 [TRB2017-092]
#in Accept on 4]
AEC- Failed/ Results Results Results Results Results Results Results
Test Test Conditions Duration / Limits #0f Lot X = Test Needed X = Test Needed X = Test Needed X = Test Needed BS Test Completed BS Test Completed BS Test Completed
Q101 & uration / Limi sample Size = est Neede pass/Fail e © Pass/Fail es! © Pass/Fail esi © Pass/Fail Qesfestconple Pass/Fail Qesfestconple Pass/Fail CESlictcompless! pass/Fail
(D) per Lot
Bake 125C 24 Hrs SMD only, GBS to Source Device 1 Pass GBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
2 | wmsL1 Pre-conditioning Soak 85C, 85% RH 168Hrs forTest#7,| 3 Assemblylots GBS to Source Device 1 Pass (GBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
IR reflow 260C 3 cycles 8,9810 GBS to Source Device 1 Pass (GBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
All qualification parts submitted for )
3 [EXTERNALVISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC ortng BS to Source Device 1 Pass QBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X pass
R PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC accross | Operating Range, Per Data 25 2 water Tots S pass N as N pass N ass N ass N pas
VERIFICATION (PV) data sheet e range Sheet (AC, DC)
Tam150°C or Max T), “Max DC Reverse Voltage, PER MILSTD75 168 Hrs /77 GBS to Source Device 1 Pass GBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
HTRB-1x : 500 Hrs /77 3 wafer lots GBS to Source Device 1 Pass (GBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
1000 Hrs /77 GBS to Source Device 1 Pass (GBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
Post-1x HTRB for nitial qual of new die/package or
Post-1x HTRB Cross-section | ~family/technology ((required to qualify Cu/coated Cu wire for post 1000 Hrs o 3 wafer lots QBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X pass X Pass
5
HTRB-2x Ta=150°C or Max T}, "Max DC Reverse Voltage, PER MIL-STD-750 2000 Hrs 0/76 3 wafer lots QBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
1 (required to qualify Cu/coated Cu wire for Automotive)
Post-2x HTRB Cross-section Post-2xHTRB f°'f'm”|a'/““3‘ of new die/package or post 2000 Hrs 0/1 3 wafer lots QBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
amily/
168 Cycles /77 GBS to Source Device 1 Pass GBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
Tc Ta=-55C to 150C o Max Tj, PER JESD22A-104 500 Cycles /77 3 Assembly lots GBS to Source Device 1 Pass GBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
1000 Cycles /77 GBS to Source Device 1 Pass (GBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
7 Post-1xTC Ball Post-1x TC (Max 30 wires/balls) post 1000 Cycles /3 3 Assembly lots QBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
Stitch/Wedge pull
Post-1x TC Ball Shear Post-1x TC (Max 30 wires/balls) post 1000 Cycles /3 3 Assembly lots GBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
Post-1x TC Cross-section Post-1xTC for ‘f""'al‘ j"a' of new die/package or post 1000 Cycles 0/1 3 Assembly lots QBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
amily/
7b Wire Bond Integrity | M1STD-750 Method 2037 (lezfl’)”d'”g of dissimilar metals, g 500 Hrs /s 3 Assembly lots QBS to Source Device 1 Pass QBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
8(alt) PCT/AC Ta=121°C 15PSIG :fDDZARH; PER JESD22- 96 Hrs 0/77 3 Assembly lots QBS to Source Devices 2,3 Pass X Pass X Pass X Pass X Pass
Ta=130C, 85%RH, 33.3 psia, 80% Bias or up to a voltage above
HAST-1x which arcing in the ‘hambe’fg;‘:]‘z“;e'v occur (typically 42V) ; PER 96 Hrs 0/77 3 wafer lots** QBS to Source Device 1 Pass QBS to Source Devices 2,3 pass X pass X Pass X pass X pass
A110
Post A HAST Ball Post-1x HAST (Max 30 wires/balls) post 96 Hrs /3 3 wafer lots QBS to Source Devices 2,3 Pass X Pass X Pass X Pass X Pass
Stitch/Wedge pull
Post-1x HAST Ball Shear Post-1x HAST (Max 30 wires/balls) Dost 96 Hrs /3 3 wafer lots QBS to Source Devices 2,3 Pass X Pass X Pass X Pass X Pass
- 2 : >
Post-1x HAST Cross-section Post-1x HAST forfm“.:a‘/qua of new die/package or post 96 Hrs 0/1 3 wafer lots QBS to Source Devices 2,3 Pass X Pass X Pass X Pass X Pass
5 amily,
Ta=130C, 85%RH 3.3 psia 80% Bias or up o a voltage above
HAST-2x which arcing in the mm’ezgg;;e'y occur (typically 42V); PER 192 Hrs 0/70 3 wafer lots QBS to Source Devices 2,3 Pass X Pass X Pass X Pass X Pass
AL10 (required to aualify Cu/coated Cu wire for
Post-2x HAST Ball + Post-2x HAST (Max 30 wires/balls) post 192 Hrs 03 3 wafer lots QBS to Source Devices 2,3 Pass X Pass X Pass X Pass X Pass
Stitch/Wedge pull
Post-2x HAST Ball Shear Post-2x HAST (Max 30 wires/balls] post 192 Hrs /3 3 wafer lots QBS to Source Devices 2,3 Pass X Pass X Pass X Pass X Pass
Post-2x HAST Cross-section Post-2x HAST f°'f‘""'la‘/q"a' of new die/package or post 192 Hrs 0/1 3 wafer lots QBS to Source Devices 2,3 Pass X Pass X Pass X Pass X Pass
amily/
22859, 5% RH, with 80% Maximum Reverse Bias or up to.8 168 Hrs /77 GBS to Source Device 1 Pass GBS to Source Device 4 Pass X Pass X Pass
H3TRB-1x e 0O or it of e 108 500 Hrs /77 3 wafer lots GBS to Source Device 1 Pass QBS to Source Device 4 Pass X Pass X Pass
: 1000 Hrs /77 GBS to Source Device 1 Pass QBS to Source Device 4 Pass X Pass X Pass
Post-1x HITRB Ball + Post-1x H3TRB (Max 30 wires/balls) post 1000 Hrs /3 3 wafer lots QBS to Source Device 4 Pass X Pass X Pass
Stitch/Wedge pull
Post-1x H3TRB Ball Shear Post-1x H3TRB (Max 30 wires/balls) post 1000 Hrs 03 3 wafer lots QBS to Source Device 4 Pass X Pass X Pass
Post-1x H3TRB Cross- Post-1x H3TRB for initial qual of new die/package or sost 1000 Hrs o 2 water lots S hass N pass N hass
9alt section family/t
Ta=85°C, 85% RH, with 80% Maximum Reverse Bias o up to a
H3TRB-2x maximum of 100V or limit of chamber. JESD22A-101 (required to 2000 Hrs 0/70 3 wafer lots QBS to Source Device 4 Pass X Pass X Pass
aualify Cu/coated Cu wire for
Post 2 H3TRE Ball + Post-2x H3TRB (Max 30 wires/balls) post 2000 Hrs 03 3 wafer lots BS to Source Device 4 Pass X Pass X Pass
Stitch/Wedge pull
Post-2x H3TRB Ball Shear Post-2x H3TRB (Max 30 wires/balls) Dost 2000 Hrs /3 3 wafer lots QBS to Source Device 4 Pass X Pass X Pass
. . - PP >
Post:2x HITRB Cross Post-2xH3TRE for initial qual of new die/package or post 2000 Hrs o 3 wafer lots BS to Source Device 4 Pass X Pass X Pass
section familv/!
2520 Cycles 0/77 QBS to Source Device 1 Pass QBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
10L-1x MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots QBS to Source Device 1 Pass QBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
10 15000 Cycles 0/77 QBS to Source Device 1 Pass QBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
IL-¢ - N i T i
1oL-2x MIL-STD-750 Method 1037 (Not required for TVS) (required to 30000 Cycles o/77 3 wafer lots QBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
aualify Cu/coated Cu wire for
1 £SD (NO QBS) HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot, QBS to Source Device 1 Pass X Pass X Pass X Pass X Pass
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot, QBS to Source Device 1 Pass X Pass X Pass X Pass X Pass X Pass
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot QBS to Source Device 1 Pass QBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
" ical ;
13 :“ age Physical JESD22-B100 Package Outline o/g/faorwv 1 Assembly lot; QBS to Source Device 1 Pass QBS to Source Devices 2,3 &4 Pass QBS to Source Devices 5,6 &7 Pass X Pass X Pass X Pass X Pass
or
T
20 RES'ST::';TEW‘;:FLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @105) PER SPEC 0/30 1 BS to Source Device 1 Pass QBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X pass X Pass
2 Solderability 1-5TD-002; JESD228102 (245C 40/55) 5 Seconds D/;}/flo;’w 1 Assembly lot; BS to Source Device 1 Pass QBS to Source Devices 2,3 &4 Pass X Pass X Pass X pass X Pass X Pass
or
22| THERMAL RESISTANCE (TR) JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 T Assembly lot; QBS to Source Device 1 Pass QBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk=1.67 0/ min of 5 1 Assembly lot; QBS to Source Device 1 Pass QBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
24 BOND SHEAR | AEC-Q101-003 Cpk21.67 0/ min of 5 1 Assembly lot; QBS to Source Device 1 Pass QBS to Source Devices 2,3 &4 Pass X Pass. X Pass. X Pass. X Pass. X Pass
25 Die Shear | MILSTD-750 (2017) Cpkz1.67 /5 1 Assembly lot; QBS to Source Device 1 Pass QBS to Source Devices 2,3 &4 Pass X Pass X Pass X Pass X Pass X Pass
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