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DATE: 5" December, 2019
PCN #: 2439

PCN Title: Qualification of "Diodes Technology (Cheng Du) Company Limited"
(CAT) as an Additional Assembly & Test Site, Using Gold Bond Wire,
and as an Additional Wafer Back Grinding and Back Metal Process
Source on Select MOSFET 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-2439 REV 1

Implementation

Notification Date: Date: Product Family: Change Type: PCN #:
Discrete Additional Assembly & Test Site/
5™ December, 2019 5" March, 2020 Bond Wire Material /Back Grinding 2439

Semiconductors and Back Metal Process Source

TITLE

Qualification of "Diodes Technology (Cheng Du) Company Limited" (CAT) as an Additional Assembly & Test Site, Using Gold
Bond Wire, and as an Additional Wafer Back Grinding and Back Metal Process Source on Select MOSFET Products

DESCRIPTION OF CHANGE

This PCN is being issued to notify customers that in order to assure continuity of supply, Diodes has qualified additional
Diodes Internal Assembly and Test site (CAT) in Chengdu, China, qualified gold bond wire, and qualified CAT as an additional
wafer back grinding and back metal process facility for select MOSFET products listed in different tables below.

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. Refer to the attached qualification / reliability
report (embedded in this file).

IMPACT

Continuity of Supply. No change in datasheet parameters or product performance.

PRODUCTS AFFECTED

Table 1 - Affected Part List to add CAT as an additional Assembly & Test Site

Table 2 - Affected Part List to add CAT as an additional Assembly & Test Site and an additional wafer back grinding and back
metal process facility

Table 3 — Affected Part List to add CAT as an additional Assembly & Test Site using gold bond wire and an additional wafer
back grinding and back metal process facility

Table 4 — Marking Code Format for affected packages

Table 5 — Package Outline Dimension (POD) 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: http://www.diodes.com/contacts
Data Sheet: http://www.diodes.com/products

DISCLAIMER

Unless a Diodes Incorporated Sales representative is contacted in writing within 30 days of the posting of this notice,
all changes described in this announcement are considered approved.
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Table 1 - Affected Part List to add CAT as an additional Assembly & Test Site

DMC1015UPD-13

DMG3407SSN-7

DMN2027UPS-13

DMN3070SSN-7

DMPH3010LPS-13

DMTH4011SPD-13

DMC1016UPD-13

DMN1019USN-13

DMN2112SN-7

DMP2012SN-7

DMT6015LPS-13

DMTH4014LPD-13

DMC1018UPD-13

DMN1019USN-7

DMN2114SN-7

DMP2066LSN-7

DMT6016LPS-13

DMTH6010LPD-13

DMG3401LSN-7

DMN2020LSN-7

DMN3033LSN-7

DMP3010LPS-13

DMTH4007SPD-13

DMTH6016LPD-13

Table 2 - Affected Part List to add CAT as an additional Assembly & Test Site and an additional wafer back grinding and
back metal process facility

DMNH10H028SPS-13

DMP34M4SPS-13

DMT3006LPS-13

DMT64M2LPSW-13

DMTH4004LPS-13

DMTHG6004SPS-13

DMNH4004SPS-13

DMT10HO010LPS-13

DMT4004LPS-13

DMT67M8LPSW-13

DMTH4004SPS-13

DMTHG6005LPS-13

DMNH4005SPS-13

DMT10H010SPS-13

DMT6004LPS-13

DMT8012LPS-13

DMTH4005SPS-13

DMTHG6006SPS-13

DMNH4011SPS-13

DMT10H4M5LPS-13

DMT6004SPS-13

DMTH10HO010LPS-13

DMTH4007LPS-13

DMTH6010LPS-13

DMNH6012SPS-13

DMT12H007LPS-13

DMT6005LPS-13

DMTH10H010SPS-13

DMTH4007SPS-13

DMTH8012LPS-13

DMP2003UPS-13

DMT15H017LPS-13

DMT6010LPS-13

DMTH3004LPS-13

DMTH6004LPS-13

DMTH8012LPSW-13

DMP3007SPS-13

DMT3004LPS-13

Table 3 - Affected Part List to add CAT as an additional Assembly & Test Site using gold bond wire and an additional
wafer back grinding and back metal process facility

DMN2005UPS-13

DMT10HO09LPS-13

DMT32M5LPS-13

DMT6009LPS-13

DMTH10H015LPS-13

DMTHG6009SPS-13

DMNH6021SPS-13

DMT10HO009SPS-13

DMT34M1LPS-13

DMT8008LPS-13

DMTH4008LPS-13

DMTH6016LPS-13

DMNH6042SPS-13

DMT10HO015LPS-13

DMT34M2LPS-13

DMTH10HO09LPS-13

DMTH43M8LPS-13

DMTHB8008LPS-13

DMP6050SPS-13

DMT2004UPS-13

DMT36M1LPS-13

DMTH10HO009SPS-13

DMTH6009LPS-13

DMTH8008SPS-13

DMPH1006UPS-13

DMT31M7LPS-13
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Table 4 - Marking Code Format

PowerDI5060-8L

SAT (Current Diodes Internal AT site Shanghai, China)

CAT (Diodes Internal AT Site Chengdu, China)

Add bar “-” above Year D/C for CAT site

Marking format example

Marking format example

.

| e T s I s [ s

[ e 1
1l i
211 = Manufacturer's Marking 311 = Manufacturer's Markdn
- | ;= ! g
ABCDEFG %?B:;%:;:ﬂiﬁ(msmng Code ABCDEFG ECE EFG = Product Type Marking Code
i YY WW [ YY = Year (ex: 13 = 2013) g = ! T Yeur tax TR E
WW = Week (01 - 53) ¥Y Ww VW = Waek (01 - 53)
L]
T - T T - — — _— —
Other marking layout also will follow change for site Identifier
SC-59

SAT (Current Diodes Internal AT site Shanghai, China)

Add bar “-"above Year D/C for CAT site

CAT (Diodes Internal AT Site Chengdu, China)

Marking format example

Marking format example

l_l N7=Product Type Marking Code
= YM=Date Code Marking
ABC 3 Y= Year (ex. A=2013)
M=Month (ex: 3=September)

L L

0]

ABC |Z

U L

N7=Product Type Marking Code
YM&YM=Date Code Marking
Y= Year (ex: A=2013)

M=Month (ex: 9=September)

Other marking layout also will follow change for site Identifier
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Table 5 - POD Format for PowerDI5060-8L (SC-59 remains the same)

SAT CAT
SWP-PoweDI5060-8L Q Type SWP-PoweDI5060-8L Q Type
(With wettable flank) (With wettable flank)
Base line: SAT existing POD design Different tie-bar shape
W A B N M- MM
| L
ligmiigyiigii I iER
,/‘ Tie-Bar
r TN 2=\
’ A 7 \
7 ] 1. N
. Dim Min Typ Max
L p | Max #1 | 0.975 | .00 | 1.025
. I‘)‘ﬁ '(—} “;3: b [ 0.36 [ 0.41 ] 046
bi - 0.25 fi leim 505 0. ))Im
| ! D[ 4.85 [ 450
I IR T e
BN \ BN L A A NG
RTM View L: 03:\; 3.
RTM View T1 | 0.275 [0.300 | 0.32
e 0.05 REF 1.2 0.05 REF
SWP-PoweDI5060-8L R Type SWP-PoweDI5060-8L R Type
(With wettable flank) (With wettable flank)
Base line: SAT existing POD design Different tie-bar shape
Moo M
iipiimiigii HEmigpHggn
! Tie-Bar
! - ;‘7 M : I, —l‘;\\
{2 ‘ &} Dim | Min Iyp | Max = \l [ —F1 i’.i“' “i’_‘_ Typ "l"'.“_
| (0.0 [ L0 Lo N] 3’ LUV $f0.975 | 100 | 1025
- e — 1 b 0.36 0.41 0. 16 b 0. 36 U-U | .46
\ b 0.25 REF o | 025 REF
i D 505 | 5.15 | 5.25 *) 2.05 | 5.15 ? 25
| DI [ 4.8 [4.90 | 5.00 DL |4.80 | 490 | 500
\ D2 [ 140 | 1.50 | 1.60 b2 | 140 | 150 | 1.6
| D3 | 140 | 150 | L.60 f j ﬂl Z i‘i 1;2 l“;‘”\
| DI | 3.88 | 3.9 | 4.08 T Y L 3.98 | 4.08
J J +E 6.30 | 6.40 | 6.50 e 6.30 | 6.40 | 6.50
e = EL_[5.75 [5.80 iaxs L EL |57 | 580 |58
i 2 [ 3.56 [ 3.66 | 3.7 ¢ |3.5 | 366 | 3.7
BTM View iL .55 0.7 0.5% H10.63510.735 0.835
L 10275 0300 0,355 LI [0.275 [0.300 0.325
o L 0.05 i
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PowerDI5060-8L Type SWP-PoweDI5060-8L Q Type
(Without wettable flank) (With wettable flank)
ase line: exis esign - our tie-bar to two tie-bar
B | SAT tPODd F tie-bar to two tie-b
M
mme R ;
T o i i i
SENENE .
Four iTie-Bar io;;:z\: o /‘ Two Jl'le—Bar o
T el BOTTOM VIEW ,.--\\ lz[\;~\ |
LY e = L =)
| N NP SO e e
td - FRONT VIEW
777777 %777777 o Dim Min Tvp Max
| — : ‘ # | 0.975 | 1.00 | 1.025
< Dim Min Typ Max — —
SN [ 097 [ 100 [ 1025 —
‘ U =3 b [036 [0.41 ] 0.6 ,:,, 505 'TJ,.—' 595
AR BN UN - Y R AR NV TT N T Ry R A EN TR Y
| | DI | 4.8 [4.90 | 1.95 : : : -
i S T R
> . - . A k K
BL — 3. %8 1T5H 5 BTM View # 1 6.30 | 6.40 | 6.50
BTM View o 575 1580 | 58 h.l 3 75 'a 80 J 85
- ——— e E2 Job [ 3.bb | 3.76
E2 | 3.56 | 3.66 | 3.725 ~
| 0.51 | 0.6 | 0.71 A 10,635 |0.735 | 0.8%
LI | 0.10 [0.17%5 ] 0.20 —
PowerDI5060-8L E Type SWP-PoweDI5060-8L R Type
(Without wettable flank) (With wettable flank)
Base line: SAT exist POD design Different tie-bar shape
= .
L - = A
LT e
) =‘.
i ﬁ‘ﬁ a8 | = Mo ML Y
H_ | HiE HEnnEEnEan
| e /‘ Tie-Bar
e PN
{ij ‘ \>; Hju\l\\m : - '/ 4[1 \ '/ L \
| H [Dim [ Min | Typ | Vax L= \ =, [Die [ Min [T [ M
1 N I R R #A 0,975 | .00 | 1.025 \ﬁl’ \E» *\ [0.975 | .00 | 1.025
\ b | 0.36 | 0.41 | 0.46 b | 0.36 | 0.41 | 0.46
\ #) | 505 | 515 | 525 LN DR S—
| DI | 485 | 400 | 4.95 ] —
A . .
| D2 | 140 | 150 | 1.60 - = :
D2 | 140 | 1.50 | L.60
| B3| 140 | .50 | 160 T iz e
N Dl 38 TVP i) ] DT | 585 | 508 | L0
-] | . -] | .
BTM Vi *E | 6.05 615 [ 6.25 [ZN R N I B PN B PN o MR MO
1ew EL [ 575 580 | 5.8 BTM View L 15.5 | 580 5.8
o o F o - L2 3.06 | 3.66 | 3.76
2 |35 | 366|376 - —
XL 1 0.51 ] 0.61 ] 0.7 L 1065 10.75 0.89
- = A Y LI [0.275 [0.300 0.325
LI 0.10 [0.175 | 0.20 IR 05 KT
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Certificate of Design, Construction & Qualification

Description: CAT Porting for PD5060 packages

Category Qual Device 1 Qual Device 2
Product Part Number DMP3012LPSW-13 DMTH6010LPDW-13
Assembly Package Type PowerDI5060-8 (SWP) PowerDI5060-8 (SWP)
Assembly Package Size 5.15%6.40*1.00mm 5.15*%6.40*1.00mm
Wafer Die Name(s) ON14144 AL955JXX
Wafer Die Size (W/L/Thickness) - After Saw 3.5%2.06*0.158mm 2.7*1.6*0.158mm
Wafer Die Process / Technology Trench MOSFET Trench MOSFET
Wafer Wafer FAB/ Location HHGRACE/SH VIS/TW
Wafer Wafer Diameter 8inch 8inch
Wafer Front Metal Type AlCu AlCu
Wafer Front Metal Layer Number/ Thickness 1/ 4um 1/ 4um
Wafer Number of Poly Layers 2 1
Wafer Back Metal Type (All Layers) Ti/Ni/Ag Ti/Ni/Ti/Ag
Wafer Back Metal Thickness (All Layers) 1KA/3KA/10KA 1KA/3KA/100A/10KA
Wafer Die Conforming Coating (Passivation) PE-SION Oxide/SIN
Wafer Die passivation thickness range PE-SION 10KA TEOS oxide 1.6KA / SIN 3.8KA
Wafer No of masks Steps 6 6
Assembly Die quantity per package (e.g. single or dual dies) Single Dual
Assembly Die Attach Method (DB Epoxy/Solder Type) EPOXY EPOXY
Assembly Die Attach Material/ Supplier QMI519 / HENKEL QMI529HT-LV / ABLESTIK
Assembly Bond Wire/Clip Bond Material/ Supplier Cu/ HERAEUS/TANAKA Cu/ HERAEUS/TANAKA
Assembly Bond Type (at Die) Thermo sonic Thermo sonic
Assembly Bond Type (at LF) Thermo sonic Thermo sonic
X Gate: 1 wire Gate: 1 wire
Assembly No. of bond over active area X X
Source: 15 wires Source: 12 wires
Assembly Glass Transistion Temp 130°C 130°C
Assembly Terminal Finish (Plating) Material 100% matte Tin 100% matte Tin
Assembly Header plating (Die Land Area) Bare copper Bare copper
Assembly Wire Diameter 1.7mil 1.7mil
Assembly Leadframe Type PD5060-8L A PD5060-8L BA
Assembly Leadframe Material CDA194 CDA194
Assembly Lead Frame Manufacturer SDI/ASM/SHE SDI/ASM/SHE
Assembly Molding Compound Type CEL-1700HF40SK-D3 CEL-9240HF10SK-M
Assembly Mold Compound Material Manufacturer Hitachi Hitachi
Assembly Green Compound (Yes/No) Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes
Assembly Assembly Site/ Location CAT/Chengdu CAT/Chengdu
Assembly Test Site/ Location CAT/Chengdu CAT/Chengdu
Product Max Junction Temp 150°C 175°C
Product Max Thermal resistance Junc (case) 2.36°C/W 2.8°C/W
Product Max Thermal resistance Junc (amibent) 53°C/W 53°C/W
Product Dat_aSheet DS4272 DS4275
Reliability and Characterization Testing
|Accept on 4‘
| PDAESCHY Test Test Conditions Duration / Limits AL # of Lots X = Test Needed Results' X = Test Needed Results.
(D) Sample Pass/Fail Pass/Fail
Size per Lo
Bake 125C 24 Hrs SMD only, X psssed X psssed
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X psssed X psssed
IR reflow 260C 3 cycles 8,9 & 10 X psssed X psssed
All qualification parts submitted for
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X psssed X psssed
PARAMETRIC Test all parameters per Data Sheet inlcuding AC & Operating Range, Per Data Sheet
4 0/25 3 wafer lots X psssed X psssed
VERIFICATION (PV) DC accross data sheet temperature range (AC, DC)
168 Hrs 0/77 X psssed X psssed
5 HTRB Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 0/77 3 wafer lots X psssed X psssed
1000 Hrs 0/77 X psssed X psssed
. 168 Hrs 0/77 X psssed X psssed
6 HTGB (Gj::) Devices | 1a=150°C or Max Tj, Vg=100%, PER JESD22 A-108 500 Hrs 0/77 3 wafer lots X psssed X psssed
1000 Hrs 0/77 X psssed X psssed
TC Ta=-55C to Max Tj, PER JESD22A-104 400 Cycles 0/77 3 Assembly lots X psssed
168 Cycles 0/77 X psssed
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X psssed
1000 Cycles 0/77 X psssed
125C TEST after TC, followed by
TC Hot Test (for . i i
7a MOSFET) JESD22 A-104, Appendix 6 decap and wire pull from 5 devices 0/77 3 Assembly lots X psssed X psssed
with bond wire sizes < 5mil
. ) MIL-STD-750, Method 2037 (For bonding of
7b Wire Bond Integrity o 500 Hrs 0/5 3 Assembly lots X psssed X psssed
dissimilar metals, eg: Au/Al)
8 (alt) PCT/AC Ta=121°C 15PS|GA110002%RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots X psssed X psssed
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22-
9 HAST AL10 96 Hrs 0/77 3 wafer lots X psssed X psssed
2520 Cycles 0/77 X psssed X psssed
10 1oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X psssed X psssed
15000 Cycles 0/77 X psssed X psssed
11 ESD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X psssed X psssed
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X psssed X psssed
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X psssed X psssed
13 chlckagel Physical JESD22-B100 Package Outline 0/30 1 Assembly lot X psssed X psssed
Dimemsions (PD)
RESISTANCE TO SOLDER
20 HEAT (RSH) JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X psssed X psssed
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot X psssed X psssed
THERMAL RESISTANCE
22 (TR) JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X psssed X psssed
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot X psssed X psssed
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot X psssed X psssed
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assembly lot X psssed X psssed
Pre- & Post process change
27 Dielectric Integrity AEC-Q101-004 Section 3 comparison for Power MOS & IGBT 0/5 1 Assembly lot X psssed X psssed
only

Summary:
Submitted By:
Approved By:

Frank Chen, 11/11/2019






Certificate of Design, Construction & Qualification

Description: 3A partl package SC-59 Qualification (Discrete) in CAT

Ca_'[egory Qual Device 1 Qual Device 2 Qual Device 3
Product Part Number DMN1019USN-7 DMN3033LSN-7 (VIS) DMG3407SSN-7 (HHG)
Assembly Package Type SC-59 SC-59 SC-59
Assembly Package Size 3.0*2.8*1.15mm 3.0*2.8*%1.15mm 3.0*2.8*1.15mm
. AL890AXX/ADO8S6AL8IOAXX-
Wafer Die Name(s) ON14871 . ON14405/0N14403
Wafer Die Size (W/L/Thickness) - After Saw 1.00*1.57*0.158mm 1.16*0.98*0.158mm 1.46*0.86*0.178mm
Wafer Die Process / Technology Trench MOSFET Trench MOSFET Trench MOSFET
Wafer Wafer FAB/ Location HHGrace / Shanghai VIS / Taiwan HHGrace / Shanghai
Wafer Wafer Diameter 8" 8" 8"
Wafer Front Metal Type AlCu AlCu AlCu
Wafer Front Metal Layer Number/ Thickness Ti/Ni/Ag 4um Ti/Ni/Ti/Ag 4um Ti/Ni/Ti/Ag 4um
Wafer Back Metal Type (All Layers) 1KA/2KA/10KA 1.3KA/4KA/15KA 1KA/2KA/10KA
Wafer Back Metal Thickness (All Layers) Oxide Oxide Oxide
Wafer Die Conforming Coating (Passivation) PE-SION 10000A TEOS ox'd: ;fAK A/juitrce PE-SION 10000A
Wafer Die passivation thickness range PE-SION 10000A TEOS ox'd: ;fAK A/juitrice PE-SION 10000A
Wafer No of masks Steps 7 [3 6
Assembly Die quantity per package (e.g. single or dual dies; Single Single Single
Assembly Die Attach Method (DB Epoxy/Solder Type) EPOXY EPOXY EPOXY
Assembly Die Attach Material/ Supplier H9607 / Namics H9607 / Namics H9607 / Namics
Assembly Bond Wire/Clip Bond Material/ Supplier Cu / TANAKA & Heraeus Cu / TANAKA & Heraeus Cu / TANAKA & Heraeus
Assembly Bond Type (at Die) Thermo sonic Thermo sonic Thermo sonic
Assembly Bond Type (at LF) Thermo sonic Thermo sonic Thermo sonic
Assembly No. of bond over active area Gaizedl W'r,e: Gzl W",‘e: Gaizpdl W",‘e:
Source: 6 wire Source: 5 wires Source: 4 wires
Assembly Glass Transistion Temp 130°C 130°C 130°C
Assembly Terminal Finish (Plating) Materia Pb free Pb free Pb free
Assembly Header plating (Die Land Area) Bare Copper Bare Copper Bare Copper
Assembly Wire Diameter 1.7mil 1.7mil 1.7mil
Assembly Leadframe Type SC-59 C SC-59 C SC-59 C
Assembly Leadframe Material A194 A194 A194
Assembly Lead Frame Manufacturer NBKQ/SHE NBKQ/SHE NBKQ/SHE
Assembly Molding Compound Type CEL-1700HF40SK-D3 (M2) CEL-1700HF40SK-D3 (M2) CEL-1700HF40SK-D3 (M2)
Assembly Mold Compound Material Manufacturer HITACHI HITACHI HITACHI
Assembly Green Compound (Yes/No) YES YES YES
Assembly Lead-Free (Yes/No) YES YES YES
Assembly Assembly Site/ Location CAT / Chengdu CAT / Chengdu CAT / Chengdu
Assembly Test Site/ Location CAT / Chengdu CAT / Chengdu CAT / Chengdu
Product DataSheet DS36999 DS31116 DS35135
— — — —
Reliability and Characterization Testing
#in Accept on
AEC- 6 ettt Results Results Results
Test Test Conditions Duration / Limits Sample # of Lots X =Test Needed : X =Test Needed ) X = Test Needed )
Q101 N Pass/Fail Pass/Fail Pass/Fail |
©) Size per
Lot
MSL1 Pre- Bake 125C 24 Hrs SMD only, X Pass X Pass X Pass
2 conditioning Soak 85C, 85% RH 168Hrs for Test 3 Assembly lots X Pass X Pass X Pass
IR reflow 260C 3 cycles #7,8,9 & X Pass X Pass X Pass
5 EXTERNAL VISUAL MIL-STD-750 METHOD 2071 PER SPEC All qualification pa}rts submitted fol X pass X Pass X Pass
(EV) testing
4 VngFTcA/TTEl(T)iI(CPV) -55C, 25C, 85C, 125C, 150C Operating ;fggte' PerData | 5 3 wafer lots X pass X Pass X pass
168 Hrs /77 X Pass X Pass X Pass
5 HTRB Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs /77 3 wafer lots X Pass X Pass X Pass
1000 Hrs /77 X Pass X Pass X Pass
. 168 Hrs /77 X Pass X Pass X Pass
O (G;:E‘; DeVICeS| 1.-150°C or Max Tj, Vg=100%, PER JESD22 A-108 500 Hrs 077 3 wafer lots X Pass X Pass X Pass
1000 Hrs /77 X Pass X Pass X Pass
168 Cycles /77 X Pass X Pass X Pass
7 TC Ta=-65C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X Pass X Pass X Pass
1000 Cycles /77 X Pass X Pass X Pass
8 PCT/AC Ta=121C 15PSIG icl)gofRH’ PER JESD22- 96 Hrs 0/77 3 Assembly lots X pass X Pass X Pass
9 HAST Ta=130C, 85%RH 33.3 2?';‘080% Bias; PER JESD22 96 Hrs o7 3 wafer lots X Pass X Pass X Pass
2520 Cycles /77 X Pass X Pass X Pass
10 0L MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X Pass X Pass X Pass
15000 Cycles /77 X Pass X Pass X Pass
11 ESD HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X Pass X Pass X Pass
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X Pass X Pass X Pass
13 | Package Physical JESD22-B100 Package Outline 030 1 Assembly lot X Pass X Pass X Pass
Dimemsions (PD)
20 SORLI;:Z)SIQET:I'E\‘ETE(;ZH) JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X Pass X Pass X Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot X Pass X Pass X Pass
22 RES-II-:TEARN%AEL(TR) JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X Pass X Pass X Pass
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot X Pass X Pass X Pass
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot X Pass X Pass X Pass
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assembly lot X Pass X Pass X Pass
— —— — — s—
Summary: Yanming Li 2018-11-30

Submitted By:
Approved By:

Mark Li 2018-11-30
Frank Chen, 10/29/2019






Certificate of Design, Construction & Qualification

Description: CAT Porting for PD5060 packages

Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5
Product Part Number DMT15H017LPSW-13 DMT32M5LPSW-13 DMPH40155PSW-13 DMNH6021SPSW-13 DMNH4005SPSW-13
Assembly Package Type PowerDI5060-8 (SWP) PowerDI5060-8 (SWP) PowerDI5060-8 (SWP) PowerDI5060-8 (SWP) PowerDI5060-8 (SWP)
Assembly Package Size 5.15%6.40*1.00mm 5.15%6.40*1.00mm 5.15%6.40*1.00mm 5.15*6.40*1.0mm 5.15*6.40*1.0mm
. MOSWFSECMS9-BN(MLM)
Wafer Die Name(s) MOSWFVP6931BT1-BN MOSWFVP5259C-BN ON14762 MOSWFSECH4-BN(FULL) MOSWFSED2H-BN(FULL)
Wafer Die Size (W/L/Thickness) - After Saw 3.5%2.6*0.158mm 2.7*2.0*0.105mm 3.5%2.06*0.178mm 2.7*1.6*0.158mm 3.60*3.32*0.158mm
Wafer Die Process / Technology Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET
Wafer Wafer FAB/ Location VIS/Taiwan VIS/TW HHGrace/ShangHai PSMC/TW PSMC/TW
Wafer Wafer Diameter 8inch 8inch 8inch 8inch 8inch
Wafer Front Metal Type AlCu AlCu AlCu AlCu AlCu
Wafer Front Metal Layer Number/ Thickness 1/ 4um 1/ 4um 1/ 4um 1/4um 1/4um
Wafer Number of Poly Layers 2 1 1 1 1
Wafer Back Metal Type (All Layers) Ti/Ni/Ag Ti/Ni/Ti/Ag Ti/Ni/Ag TI/Ni/Ti/Ag TI/Ni/Ti/Ag
Wafer Back Metal Thickness (All Layers) 1KA/3KA/10KA 1KA/3KA/100A/10KA 1KA/2KA/10k 1KA/3KA/100A/10KA 1KA/3KA/100A/10KA
Wafer Die Conforming Coating (Passivation) Oxide/SIN Oxide Oxide Nitride Nitride
Wafer Die passivation thickness range Oxide 4K/SIN 6K TEOS oxide 4KA / SIN 6KA PE-SION 10KA SiN 9000A SiN 9000A
Wafer No of masks Steps 6 6 6 6 6
Assembly Die quantity per package (e.g. single or dual dies) single single single Single Single
Assembly Die Attach Method (DB Epoxy/Solder Type) Soft-Solder Soft-Solder Soft-Solder Soft-Solder Soft-Solder
Assembly Die Attach Material/ Supplier Pb92.55n5Ag2.5/ HERAEUS Pb92.55n5Ag2.5/ HERAEUS Pb92.55n5Ag2.5/ HERAEUS Pb92.55n5Ag2.5/ HERAEUS Pb92.55n5Ag2.5/ HERAEUS
Al + Al Ribbon
Assembly Bond Wire/Clip Bond Material/ Supplier SXDZ/Heraeus/+ bm QUi Ao AR/ fme Al Ao QG /
Heareus + SXDZ/Heraeus Heareus + SPM Heareus + SXDZ/SPM SXDZ/SPM + SXDZ/SPM
SXDZ/Heraeus
Assembly Bond Type (at Die) Coldsonic Thermosonic + Cold sonic Coldsonic Coldsonic+Thermo sonic Coldsonic
Assembly Bond Type (at LF) Coldsonic Thermosonic + Cold sonic Coldsonic Coldsonic+Thermo sonic Coldsonic
. Gate: 1 wire Gate: 1 wire Gate: 1 wire Gate: 1 wire Gate: 1 wire
Gl o Gl o =P R Source: 1 Ribbon Source: 1 Ribbon Source: 2 Ribbons Source: 2 Ribbons Source: 2 Ribbons
Assembly Glass Transistion Temp 130°C 130°C 130°C 130°C 130°C
Assembly Terminal Finish (Plating) Material 100% matte Tin, led 100% matte Tin, led 100% matte Tin, led 100% matte Tin, led 100% matte Tin, led
Assembly Header plating (Die Land Area) Bare Copper Bare Copper Bare Copper Bare Copper Bare Copper
pesmtily Wire Diameter Gate: 5mil Gate: 1.7mil Gate: 5mil Gate: 2mil Gate: Smil
Source: Ribbon 80*4mil Source: Ribbon 60*4mil Source: Ribbon 40*4mil Source: Ribbon 30*4mil Source: Ribbon 30*4mil
Assembly Leadframe Type PD5060-8L A Type PD5060-8L AZ Type PD5060-8L A Type PD5060-8L AZ Type PD5060-8L A Type
Assembly Leadframe Material CDA194 CDA194 CDA194 CDA194 CDA194
Assembly Lead Frame Manufacturer ASM/SDI ASM/SDI ASM/SDI ASM/SDI ASM/SDI
. CEL-9240HF10SK-M
Assembly Molding Compound Type CEL-9240HF10SK-M D14*5.9g CEL-9240HF10SK-M D14*5.9g CEL-9240HF10SK-M D14*5.9g CEL-9240HF10SK-M D14*5.9g D14*6.034:R37g
Assembly Mold Compound Material Manufacturer HITACHI HITACHI HITACHI HITACHI HITACHI
Assembly Green Compound (Yes/No) Yes Yes Yes Yes Yes
Assembly Lead-Free (Yes/No) Yes Yes Yes Yes Yes
Assembly Assembly Site/ Location CAT/Chengdu CAT/Chengdu CAT/Chengdu CAT / Chengdu CAT / Chengdu
Assembly Test Site/ Location CAT/Chengdu CAT/Chengdu CAT/Chengdu CAT / Chengdu CAT / Chengdu
Product Max Junction Temp 150°C 150°C 175°C 175°C 175°C
Product Max Thermal resistance Junc (case) 1.4°C/W 1.5°C/W 0.9°C/W 1.5°C/W 0.9°C/W
Product Max Thermal resistance Junc (amibent) 53°C/W 54°C/W 57°C/W 50°C/W 53°C/W
Proiuct Dat&eet DS42222 DS42213 DS42207 DS40703 DS42376
Reliability and Characterization Testing
#in Accept on
2::; Test Test Conditions Duration / Limits “s::':::: / # of Lots X = Test Needed P':Z:}‘Lt:il X = Test Needed P':Z:}‘Lt:il X = Test Needed P::;‘II:H X = Test Needed P':i:;‘::" X = Test Needed P':i:;‘::"
(D) [Size per Lot}
Bake 125C 24 Hrs SMD only, X passed X passed X passed X passed X passed
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X passed X passed X passed X passed X passed
IR reflow 260C 3 cycles 8,9& 10 X passed X passed X passed X passed X passed
All qualification parts submitted for
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X passed X passed X passed X passed X passed
4 PARAMETRIC Test all parameters per Data Sheet inlcuding AC & DC Operating Range, Per Data Sheet 0/25 3 wafer lots X passed X passed X passed X passed X passed
VERIFICATION (PV) accross data sheet temperature range (AC, DC)
168 Hrs 0/77 X passed X passed X passed X passed X passed
5 HTRB Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 0/77 3 wafer lots X passed X passed X passed X passed X passed
1000 Hrs 0/77 X passed X passed X passed X passed X passed
N 168 Hrs 0/77 X passed X passed X passed X passed X passed
6 | HTeB (Gj:j Devices | 1a=150°C or Max Tj, Vg=100%, PER JESD22 A-108 500 Hrs /77 3 wafer lots X passed X passed X passed X passed X passed
1000 Hrs 0/77 X passed X passed X passed X passed X passed
TC Ta=-55C to Max Tj, PER JESD22A-104 400 Cycles 0/77 3 Assembly lots X passed X passed X passed
168 Cycles 0/77 X passed X passed
7 TC Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X passed X passed
1000 Cycles 0/77 X passed X passed
125C TEST after TC, followed by
7a  |TCHot Test (for MOSFET) JESD22 A-104, Appendix 6 decap and wire pull from 5 devices 0/77 3 Assembly lots X passed X passed X passed X passed X passed
with bond wire sizes < Smil
. . MIL-STD-750, Method 2037 (For bonding of dissimilar
7b Wire Bond Integrity 500 Hrs 0/5 3 Assembly lots X passed X passed X passed X passed X passed
metals, eg: Au/Al)
Ta=121°C 15PSIG 100%RH; PER JESD22-
8 (alt) PCT/AC A102 96 Hrs 0/77 3 Assembly lots X passed X passed X passed X passed X passed
Ta=130C, 85%RH 33.3 psia 80% Bias; PER JESD22-
9 HAST A110 96 Hrs 0/77 3 wafer lots X passed X passed X passed X passed X passed
2520 Cycles 0/77 X passed X passed X passed X passed X passed
10 1oL MIL-STD-750 Method 1037 (Not required for TVS) 7560 Cycles 0/77 3 wafer lots X passed X passed X passed X passed X passed
15000 Cycles 0/77 X passed X passed X passed X passed X passed
11 £5D HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X passed X passed X passed X passed X passed
CDM (AEC-Q101-005) PER DATA SHEET 0/30 1 wafer lot X passed X passed X passed X passed X passed
12 DPA AEC Q101-004 SEC. 4 0/2 1 Assembly lot X passed X passed X passed X passed X passed
13 P.ackage.thslcal JESD22-B100 Package Outline 0/30; 1 Assembly lot X passed X passed X passed X passed X passed
Dimemsions (PD) 0/5 for NY
RESISTANCE TO SOLDER
20 HEAT (RSH) JESD22 A-111 (SMD), B-106 (PTH) (260C @10S) PER SPEC 0/30 1 Assembly lot X passed X passed X passed X passed X passed
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds U/S/fi?lNV 1 Assembly lot X passed X passed X passed X passed X passed
THERMAL RESISTANCE
22 (R JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X passed X passed X passed X passed X passed
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot X passed X passed X passed X passed X passed
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/ min of 5 1 Assembly lot X passed X passed X passed X passed X passed
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assembly lot X passed X passed X passed X passed X passed
Pre- & Post process change
27 Dielectric Integrity AEC-Q101-004 Section 3 comparison for Power MOS & IGBT 0/5 1 Assembly lot X passed X passed X passed X passed X passed
only
Summary:

Submitted By:

Approved By: Frank Chen, 11/12/2019
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Certificate of Design, Construction & Qualification

Description: CAT Plating & BGBM Qualification

QBS Source Device 6

Category Qual Device 1 Qual Device 2. QS Source Device 1 Q8 Source Device 2 QS Source Device 3 QS Source Device 4 QS Source Devices QS Source Device 7 QS Source Device 8 Q8 Source Device 9 QS Source Device 10 QS Source Device 11 QS Source Device 12
Product Part Number DMTIOHO10LPS 13 DMN20550-7 DVPZIT0UVTaT DWP3T6SLT DVIN207507 DMCZ0530vT7 DMTIOROT0LSS 13 DVNZ31007 DMP3IDTLT DVNGEDILT DMCIA0TIOW7 IN7002KT DVNGOTOWKT DVTIONO15LFG.7
Assembly Package Type PowerDIS060-8 ssot23 TS0126 ssor23 ssot23 TS026 S0p-5] sor23 sorz3 sorz3 Sor363 Sor-23 SoT-363 PowerDI3333-8L
Assembly Package Size 5.15%6.15* Lomm 75%2.4*.0mm 7872.9°092mm 7572.4" .0mm 35%2.4* 1.025mm 78%2.9"Lomm 15%6.0"L.6mm 7572.4*1.025mm 35%2.4°1.025mm 35%2.4°1.025mm 15%2.1°L.0mm 7572.4"L.025mm I52.0° Lomm 33%33°08mm
ALBATBXXVDFASPIOAE(MLM)/
A Fas:
Wafer Die Name(s) VPSISIAMOSWFVPS191A-BN DF2SN20ABN CRY DF29P30A-BN DR29NZOABN DF29N20B-BN+DF29P20A-BN VPSISIAVPSISIABN DFIEN20AE DrasPaORE DF23NGOAE-BN ADOSOGALBATAXK-BN(dual) VPs2020P
DF29P20ABN DFAGNZ0AE-BN DFASP3OAE-BN
DF4SP3OAE-BN(Full mask)
0840670 158mm + 0.4%04°0.158mm
Wafer Die Size (W/L/Thickness) - After Saw 35+2,60.158mm 084%0,6%0.158mm 084%0,6%0.158mm 084°0,6%0.158mm 084%0,6%0.158mm 35°2.6°0.158mm 0.4%035 °0.105mm 0.4%0.4°0.158mm 033+0.33°0.14mm 0.4°0.4°0.158mm 0.4°0.4°0.158mm 27°20°0.105mm
0840,6%0.158mm 04%04°0.158mm
Wafer Die Process /Technolog, Trench MOSFET Trench MOSFET Trench VoS Trench MOSFET Trench MOSFET Trench MOS SGTMOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOSFET Trench MOS
Wafer Wafer FAB/ Location VIS/ Taiwan SFAB2/SH $FAB-2/Shanghai SFAB2/SH SFAB2/SH SFAB2/SH Vis/ Taiwan SFAB-2/Shanghai $FAB-2/Shanghai SFAB2/SH ‘;"F'fs“‘;;::' !:‘:‘:‘ ViS/ Taiwan Vis/ Taiwan Vis/ Taiwan
ater Wafer Diameter Sinch Sinch Binch Binch Sinch Sinch Sinch Sinch Binch Sinch Sinch Sinch
afer Front Metal Type AlCu Alcu AlCu AlCu AlCu AlCu AlCu AlCu AlCu AlCu AlCu NiAu
afer Front Metal Layer Number/ Thicknes: 1/ dum 1/aum 1dum 1dum 1/aum 1/aum 1dum 1dum 1/aum 1/ aum 1/ 2um /NI 2.0um / Au0.05um
afer Number of Poly Layers 1 1 1 1 2 1 2 1 2 2 2 1
afer Back Metal Type (AllLayers] 7 TR 1z TNAE Ti/Aa Ti/Au " Ti/Aw Ti/Aa Ti/Ra TN
afer Back Metal Thickness (All ayers] TRA/SKATI0KA TRA/3KA/10KR T0RA/3.0KA/TOKA TORA/3.0KA/TOKA KA /3.0KA/TOKA TRA/3KA/1OKR OSKA/SKA OSKA/SKA OSKA/SKA OSKA/SKA OSKA/SKA OSKA/SKA TRA/3KA/10KR
afer Die Conforming Coating (Passivation] Oxide/SIN Oxide/SIN Oxide Oxide/SiN Oxide Oxide/SIN Oxide Oxide Gide/SiN/Oxide Oride Oride/SIN Oxide/SIN Oxice
Wafer Die passivation thickness range TEOS Oxide 4K/ SIN 6K TEOS oxide 3K/SIN 7K TEOS oxide 3K/SIN 7K TEOS oxide 3K/SIN 7K TEOS oxide 3K/SIN 7K TEOS oxide 3K/SIN 7K TEOS oxide 4KA/SIN GKA TEOS oxide 3K/SIN 7K TEOS oxide 3K/SIN 7K s e TEOS oxide 1.6KA / SIN 38K TEOS Oxide 1.6K/SIN3.3K TEOS Oxide 1.6K/SIN3.3K TEOS oxide 4K/SIN 6K
Wafer No of masks Steps 3 G A G 3 A G 7 7 7 7 7 7 G
Fssembly Die quantity per package (e ¢ single or dual dies 1 1 2 1 2 1 1 T T 2 T z 1
Assembly Die Attach Method (DB Epoxy/Solder Type Soft Solder EPOXY EPOXY EPOXY oo Eutectic Eutectic Eutectic EUTECTIC Eutectic Eutectic Solder paste
Assembly Die Attach Materal/ Supplie: b5 /HERAEUS 50055P / Yizbond 500557 / Yizbond 50055P / Yizbond BT 1LMISR4 / Ablestk 500557 / Yizbond B 1LMISRa/ Ablestik PbEES10Ag2 / Indium
PowerDI3333-8 Crosswise
Pdcu Pdcuwire Dimple CLIP/SDI
r i jier Al i A T A A " A A
Assembly Bond Wire/Clip Bond Material/ Supplie AHERAEUS + Al Ribbon/SPM CuWire/ TANAKA Copper wire / TANAKA CuWire/ Heraeus CuWire/ TANAKA Copper wire / TANAKA CufTANAKA o s CuTANAKA - ColTANAKA CulTANAKA ey
Herae
Assembly Bond Type (st Die] Cold Sonic Thermosoric Thermo sonic Therma sonic Thermo sonic Thermo sonic Thermosonic Thermosonic Thermosonic Thermo sonic Thremo sonic Thermosonic Thermosonic Solder + thermosonic
Assembly Bond Type (at LF) Cold Sonic Thermosonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic Thermosonic Thermosonic Thermosonic Thermo sonic Thremo sonic Thermosonic Thermosonic Solder + thermosonic
o oo bond over actve res Gate: 1 Alwire Gate: 1wire Die1/Die2: Gate: 1 wire/die Gate: 1wire Die1/Die2: Gate: 1 wire/die Gate: 1wire Gate: 1 wire Gate: 1wire Gate: 1 Cuwire Gate: 1 wire / die Gate: 1 Cuwire Gate: 1. Cu wire/die Gate : 1wire
v Source: 1 Al ibbon Source: 5 wires Source: 3 wires/dic Source: 5 wires Source: 3 wires/dic Source: 16 wires Source: 1 wire Source: 1 wire Source: 1 Cu wire Source: 1 wire / dic Source: 1 Cu wire Source: 1 Cu wire/dic Source : clip
Fssembly Glass Transistion Temp 130°C 125 120°C 25 120°C 130° 1257 125+ 160°C T25°C 1607 T60°C 1357
Assembly Terminal Finish (Plating) Materia T00% matte Tin T00% matte Tin, annealed T00% matte Tin, annealed T00% matte Tin, annealed T00% matte Tin, annealed T00% matte Tin, annealed Pure Tin T00% matte Tin, annealed T00% matte Tin, annealed T00% mate Tin, annealed reTin resn
Assembly Header plating (Die Land Areal Bare copper Silvr plating Bare Copper Silver Spot Plte Silvr Plating Siver Spot Plate Bare copper Copper Plating Copper Plating Copper Plating Bare Copper Copper Plating Siver Plating Bare copper
Gate: Smil Gate: 1mil
il il il 7mil omil il
Assembly Wire Diameter o e 17 17m L.7mil 17m 17m 2.0mil Lom Lomil imil Lom e 1mil -
Ssembly Leadirame Type PowerS060-5L A type SOT23R(SS0T23] TSoT2360 SOTZ3R(ES0TZ3) SOT23R(SS0TZ3] TSoT2360 SOP-BL G TYPE 12R0W. SOT23 CType SOT23 CType SOT23 CType SoTa6K SOT-23 CType SOT3636 PowerDI3333-8LY Type
ssembly Teadirame Materia CoAI5aFH CoA19a CoA19a CoA19 CoA19a Con1oa Aloyiz Alloyaz Alloyaz Alloy 42 Aloyiz Aloyz A194
ssembly Lead Frame Manufacturer ASM & NBKQ NBKQ NBKQ NBKQ B Asw B SHE SHE SID/SHE SHie SHe PBE
ssembly ‘Molding Compound Type EME.G700 CELT700HFA0SK-D3 CELT700HFA0SK D3 CEL1702HS5K CEL1702HFSSK CELT700HFA0SK D3 EVE-G700 GRGA0HV-LT GROAOHV-LT GROAOHV-LT CEL1702HSSK GRGA0HV-LT CELT702RFS5K EVE-G770HCD
ssembly Mo d Material Manufacturer Sumitomo. Hitachi Hitachi Hitachi HITACHT SUMITOMO HENKEL HENKEL HENKEL HITACHT HENKEL HENKEL SUMITOMO
ssembly Green G Yes Vs Yes Ves Yes Yes Yes Ves Ves Ves
ssembly Lead-free (Ves/No Yes Yes Ves Yes Yes es Ves
ssembly Fssembly Site/ Locatior SAT/China Cht/China CAT/Chengdu Cht/China CAT/Chengd CAT/Chengd Cht/China CAT/Chengdu CAT/Chengdu CAT/Chengd AT Chengdu G /China Cht/China ST/ China
ssembly Test Ste/ Locatior SAT/China CAT/China CAT/Chengdu CAT/China CAT/Chengdu CAT/Chengdu CAT/China CAT/Chengdu CAT/Chengdu CAT/Chengdu CAT/ Chengdu CAT/China CAT/China SAT/China
roduct Max Junction Temp 150°C 150°C 150°C 150°C s0°C 150°C ¥ T50°C ¥ ¥ 150°C
roduct o Junc case] o'W /A A /A A A To.1'c/w A NA A /A NA NA 350w
roduct Wiax ) bent ss"c/w TCOW 108 "G/ 5O/ TSeCW 108"/ Go'C/W T8aC/W 0w T8 o1°C/W Za0'CW 25 CW /W
roduct Datasheet 0537977 Dsania7 Dsa1734 Dsiosts Ds31837 DS40560 Ds38035 Dsites 0541890 Dsansod 0541190 Ds30896 DS30656 Ds38222
Reliability and Characterization Testing
Tin ecepton]
Agc- Failed/ _ Results R _ Results Results Results Results Results _ Results _ R Results Results Results
auon Test Test Conditions Duration / Limits HofLots X=Test Needed = QB Test Completed = XeTesthesded | | oS Test completed = QB Test Completed s | cESTetCompletes | e QesTestcompleted | o5 X=Test Needed = X=Test Needed s | CESTestCompleted | e QB Test Completed st | esTestcompietea | S | qestestcompleted | | esTest completed Results Pass/Fail
(D) per Lot
Bake 125C 2atirs X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Soak B5C, 85% RiT To8Hrs SMD only, X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2| L1 pre-conditioning forTest7, | 3 Assembly lots
Rreflow 260C 3cyces 89810 X pass X Pass X pass X Pass X pass X pass X pass X Pass x pass x pass X Pass X Pass X Pass X Pass
Aqualfication parts submitted for
3 [EXTERNAL VISUAL (V) MILSTD-750 METHOD 2071 PERSPEC testing x Pass X Pass X Pass X pass X pass X Pass X pass X Pass X Pass X pass X Pass X Pass X Pass X Pass
Test all parameters per Data Sheet inlcuding AC & DC| Operating Range, Per Data Sheet
S| emenonow B et et e P s 3wafer lots x pass X pass x pass X pass x pass x pass X pass X pass x pass x pass X pass X pass X pass X pass
TeaHrs =y s =y s y y =y s =y my s s s
s HTRe Ta=150°C or Max T}, Vd=100%, PER MIL-STO-750-1 500 tirs 3waferlots as5 ass as5 ass as5 os5 os5 ass y os5 ass ass ass
1000 frs os5 ass os5 ass my y y ass os5 y ass ass ass
168 Hrs y ass os5 ass oss os5 y ass os5 y ass ass ass
6 | MOBICHSIDNIE | ranisoCor MaxT), Vg-100%, PER JESD22 A-108 So0+irs 3 waferlots as5 ass as5 ass as5 os5 os5 ass =y os5 ass ass ass
o 1000 frs y ass os5 ass y os5 os5 ass y =y ass ass ass
168 Cycles os5 ass os5 ass =y y os5 ass oss =y ass ass ass X Pass
7 © Ta=-55C to 150C or Max Tj, PER JESD22A-104 500 Cyces 3 Assembly lots as5 ass as5 ass y os5 os5 ass y y ass ass ass X Pass
1000 Cycles os5 ass os5 ass os5 os5 y ass os5 os5 ass ass ass X Pass
125C TEST after TC, fllowed by
7a. [T Hot Test (for MoSFET) JESD22 A-104, Appendix 6 decap and wire pull from 5 devices | 0/77 3 Assembly lots x pass X pass x pass X pass
with bond wire sizes < Smil
7o | wiresond integrty | M!5T750 Method 2037 (for bonding of disimior 500Hrs o 3 Assembly lots X Pass 3 Pass X Pass X Pass
metals, eg: Au
8(al) pCT/AC ToIRICIOPSIG 100NR PER D22 96 Hrs o 3 Assembly lots x pass X pass x pass X pass x pass x pass X pass X pass x pass x pass X pass X pass X pass X pass
) st TTIOC 333 pie S B PRS0 soris o | sweteros X s X s X s X s X s x s X s X s X s x s X s X s X s X s
7520 Cycles JE ass ass ass ass ass ass ass ass ass ass ass ass ass X Pass
10 o MILISTD-750 Method 1037 (Not required for TVS) 7560 Cycles % 3 wafer lots as5 ass ass ass ass ass ass ass ass ass ass ass ass X Pass
15000 Cycles Tk ass ass ass ass ass ass ass ass ass ass ass ass ass X Pass
HEM__(AEC.to1-001 PER DATA SHEET T Twaterlot ass ass ass ass ass ass ass ass ass ass ass ass ass
1 £sD COM___(AEC-101-005) PER DATA SHEET T Twaterlot ass ass ass ass ass ass ass ass ass ass ass ass ass
MM (AECQ101-002 PER DATA SHEET / Twater ot ass ass ass ass ass ass ass
7 oPA AEC Q101-004 SEC.4 o T Assembly lot Pass X Pass Pass ass ass ass ass X Pass Pass ass X Pass ass ass X Pass
13 | Packese Physical JESD22-8100 Package Outline o120 1 Assembly lot x pass pass x pass X pass x pass x pass X pass pass x pass x pass pass X pass X pass
Dimemsions (PD)
0 | || JESD22 A111 5MD), 8106 (PT) (50 @105) PER SPEC /30 1 Assembly fot X Pass X Pass X pass X pass X pass X Pass X pass X Pass X pass X pass X Pass X Pass X Pass X Pass
7 Solderabilty 570002 ESD226102 (245 20/55) 5 Seconds o710 T Assembly ot X Pass X Pass X P X Pass X Pass X Pass X Pass X Pass X Pass X P X Pass X Pass X Pass
2 | THERMALTSSETANCE JESD 243, 24-4, 24-6 AS APPROPRIATE PER SPEC o0 1 Assembly lot x pass X pass x pass X pass x pass X pass X pass X pass x pass x pass X pass X pass X pass X pass
35| Wire Bond Strengtt WIL-STD-750 METHOD 2037 (ESD22B1168] Cio1es O/ min of 5 | T Assembiy ot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
2 BOND SHEAR £C-101-003 ColoL66 0/min of 5 |1 Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
35 Die Shear WL-STD-750 (2017 ColoL66 o T Assembly lot X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass X Pass
Pre- & Post process change
27 | oielectric ntegrity AEC-Q101-004 Section 3 comparison for Power MOS & IGET | 0/5 1 Assembly lot x pass X pass x pass X pass x pass x pass X pass x pass X pass X pass

Summary:
Submitted By:
Approved By:

Aya Chan (QRA), 2019-07-23






