ON Semiconductor®

Final Product/Process Change Notification
Document #:FPCN229662J
Issue Date: 08 Jan 2021

Title of Change:

Wafer Fab Transfer for Trench 6 MOSFET Technology to Global Foundries in New York, US.

Proposed Changed Material First Ship
Date:

08 Jan 2022 or earlier if approved by customer

Current Material Last Order Date:

27 Nov 2021

Orders received after the Current Material Last Order Date expiration are to be considered as
orders for new changed material as described in this PCN. Orders for current (unchanged)
material after this date will be per mutual agreement and current material inventory
availability.

Current Material Last Delivery Date:

07 Jan 2022
The Current Material Last Delivery Date may be subject to change based on build and
depletion of the current (unchanged) material inventory

Product Category:

Active components — Discrete components

Contact information:

Contact your local ON Semiconductor Sales Office or Ammar.Anuar@onsemi.com

PCN Samples Contact:

Contact your local ON Semiconductor Sales Office to place sample order or
<PCN.samples@onsemi.com>.

Sample requests are to be submitted no later than 45 days after publication of this change
notification.

Samples delivery timing will be subject to request date, sample quantity and special
customer packing/label requirements.

Sample Availability Date:

01 Jan 2021

PPAP Availability Date:

01 Jan 2021

Additional Reliability Data:

Contact your local ON Semiconductor Sales Office or Robert.Baran@onsemi.com

Type of Notification:

This is a Final Product/Process Change Notification (FPCN) sent to customers. FPCNs are
issued 12 months prior to implementation of the change or earlier upon customer approval.
ON Semiconductor will consider this proposed change and it’s conditions acceptable, unless
an inquiry is made in writing within 45 days of delivery of this notice. To do so, contact
PCN.Support@onsemi.com.

Change Category

Category

Type of Change

Packing/Shipping

Dry pack requirements change

Process - Wafer Production

Move of all or part of wafer fab to a different location/site/subcontractor,
New wafer diameter

Test Flow

Move of all or part of electrical wafer test and/or final test to a different
location/site/subcontractor

Process - Assembly

Move of all or part of assembly to a different location/site/subcontractor.,
Change in process technology (plating...),
Change of specified assembly process sequence (deletion and/or additional process step)

Description and Purpose:

us.

This Product Change Notification, is the continuation from IPCN22966ZD, which is intended to increase capacity for ON’s automotive 30V and
40V Trench 6 MOSFET technology products by transferring wafer fabrication for these products to the Global Foundries Fab located in New York,

The changes include transferring wafer fabrication, back grind and back metal, to Global Foundries, and utilizing 300mm instead of 200mm
diameter wafers. And while the assembly location remains unchanged (at ON Semiconductor, Seremban, Malaysia), wafer saw and die attach
tooling are being updated to accommodate 300mm wafers. In addition, the Wettable Flank leadframe design and plating process are being
enhanced, as tabulated below, in order to improve the sidewall plating and the elimination of Dry Pack.
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ON Semiconductor®

Final Product/Process Change Notification
Document #:FPCN229662J
Issue Date: 08 Jan 2021

There is no change to the orderable part number.

There is no product marking change as a result of this change.

Before Change After Change

Wafer Fabrication Site

ON Aizu, Japan

ON Gresham, US Global Foundries, US

SO8FL Lead Frame design

Wafer Diameter 200mm (existing sites) 300mm (Global Foundries)
Wafer Probe Site ON Seremban, Malaysia Global Foundries, US
Back Grind, Back Metal Site ON ISMF, Malaysia Global Foundries, US
Wettable Flank Plating Site Metek, Malaysia (Sub-con) ON Seremban, Malaysia
1. No tie bar connect to the gate and 1. Additional tie bar connect to gate
source lead and source lead
2. Upset lead design 2. Flatlead design

3. Standard flag size

3. Larger flag size

SO8FL Case Outline

488AA 507BA

SO8FL Dimension “L1” in case outline

0.125mm 0.15mm

u8FL Lead Frame design

1. Additional tie bar connect to gate
and source lead

1. No tie bar connect to the gate abd Removed chamfer

source lead

2. Chamfer flag. ‘ ‘

u8FL Case Outline 511AB 515AN
u8FL Dimension “L” in case outline 0.30mm —0.56mm 0.30mm —0.59mm
Sidewall Plating Method Electroless SN plating Electrolytic SN plating
Packing Drypack (MSL 1) No Drypack (MSL 1)

Reason / Motivation for Change:

Source/Supply/Capacity Changes Process/Materials Change

Anticipated impact on fit, form, function,
reliability, product safety or
manufacturability:

The device has been qualified and validated based on the same Product Specification. The
device has successfully passed the qualification tests. Potential impacts can be identified, but
due to testing performed by ON Semiconductor in relation to the PCN, associated risks are
verified and excluded.

No anticipated impacts.
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Final Product/Process Change Notification
Document #:FPCN229662J
Issue Date: 08 Jan 2021

ON Semiconductor®

Sites Affected:
ON Semiconductor Sites External Foundry/Subcon Sites
On Semiconductor Gresham, United States GlobalFoundries, Fab 10, New York, US
ON Semiconductor Aizu, Japan Metek Seremban, Malaysia (Subcon)
ON Semiconductor Seremban, Malaysia
ON ISMF, Malaysia
Marking of Parts/ Traceability of Change: | Material will be traceable with ONs lot trace code & tracking
Reliability Data Summary:
QV DEVICE NAME(DIE QUAL) : NVMFS5C404NL
RMS : 66099, 67744, 67566, 67567
PACKAGE : SO8FL-HE
Test Specification Condition Interval Results
HTRB JESD22-A108 Ta=175°C, 100% max rated Vds 2016 hrs 0/231
HTGB JESD22-A108 Ta=175°C, 100% max rated Vgss 2016 hrs 0/231
HTSL JESD22-A103 Ta=175°C 2016 hrs 0/231
MIL-STD-750
Ta=+25° Ita Tj=100°
IoL (M1037) oan /Oﬁ_.s_i’ r:?nta 1=100°C 30000 cyc 0/231
AEC-Q101 "
TC JESD22-A104 Ta=-55°C to +150°C 1000 cyc 0/231
HAST JESD22-A110 130°C, 85% RH, 18.8psig, bias 192 hrs 0/231
UHAST JESD22-A118 130°C, 85% RH, 18.8psig, unbiased 96 hrs 0/231
PC J-STD-020 JESD-A113 MSL1 @ 260°C
RSH JESD22- B106 Ta =265C, 10 sec 0/30
QV DEVICE NAME(DIE QUAL) : NVMFS5C404N
RMS : 66100
PACKAGE : SO8FL-HE
Test Specification Condition Interval Results
HTGB JESD22-A108 Ta=175°C, 100% max rated Vgss 2016 hrs 0/231
QV DEVICE NAME (PACKAGE QUAL) : NVMFS5C404N
RMS : 68528, 68531
PACKAGE : SO8FL-HE
Test Specification Condition Interval Results
HTSL JESD22-A103 Ta=150°C 1008 hrs 0/84
UHAST JESD22-A118 130°C, 85% RH, 18.8psig, unbiased 96 hrs 0/84
HTGB JESD22-A108 Ta=150°C, 100% max rated Vgss 1008 hrs 0/80
HTRB JESD22-A108 Ta=150°C, 100% max rated Vds 1008 hrs 0/84
H3TRB JESD22-A101 Temp = 85C, RH=85%, bias = 80% of rated V or 100V max 2016 hrs 0/84
TC+PC JESD22-A104 Ta =-65°Cto +150°C 1000 cyc 0/84
MIL STD750, M 1037 e o e 0/84
I0L+PC AEC Q101 Ta=+25°C, deltaTj=100°C max, Ton = Toff = 2min 30000 cyc
PC J-STD-020 JESD-A113 MSL1 @ 260 °C 0/504
RSH JESD22-B106 Ta =265°C, 10 sec 0/15
SD JSTD002 Ta =245°C, 10 sec 0/15
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Final Product/Process Change Notification
Document #:FPCN229662J
Issue Date: 08 Jan 2021

ON Semiconductor®

QV DEVICE NAME (PACKAGE QUAL) : NVTFS6H850N

RMS : 64634,65635,65199,64753,66669
PACKAGE : u8FL
Test Specification Condition Interval Results
HTSL JESD22-A103 Ta=175°C 2016 hrs 0/231
° 0 ~ H inc = 0
HAST JESD22 A110 130°C/85% RH ~18.8 p5|g, bias = 80% of rated V 192 hrs 0/231
or up to maximum 100V
TC+PC JESD22-A104 Ta =-55°C to +150°C 1000 cyc 0/231
UHAST JESD22-A118 130°C, 85% RH, 18.8psig, unbiased 96 hrs 0/231
MIL STD750, M 1037 Ta=+25°C, deltaTj=100°C max, 0/231
I0L+PC AEC Q101 Ton = Toff = 2min 30000 cyc
PC J-STD-020 JESD-A113 MSL1 @ 260 °C 0/924
RSH JESD22-B106 Ta =265°C, 10 sec 0/90
SD JSTD002 Ta =245°C, 10 sec 0/45

Note AEC-1 pager is attached.

To view attachments:

1.Download pdf copy of the PCN to your computer

2.0pen the downloaded pdf copy of the PCN

3.Click on the paper clip icon available on the menu provided in the left/bottom portion of the screen to reveal the Attachment field
4.Then click on the attached file/s

Electrical Characteristics Summary:

Electrical characteristics are not impacted.

List of Affected Parts:

Note: Only the standard (off the shelf) part numbers are listed in the parts list. Any custom parts affected by this PCN are shown in the
customer specific PCN addendum in the PCN email notification, or on the PCN Customized Portal.

Current Part Number New Part Number Qualification Vehicle
NVMFS5C404NWFAFT3G NA NVMFSSC4O§'\\‘/_II'_T:§§|’_|§;/ %ﬁiﬁig‘NWFTsG_K’
NVMFS5C423NLWFAFT3G NA NVMF55C40§’\\l/i;§|'_ig;/(;\'/l\lzf/igigllNWFTaG-K’
LT1 -
NVMFS5C430NWFAFT3G NA NVMFSSC4O§'\\I/TTFSSI'_1g:mﬁiﬁig‘qus(; K,
NVMFS5C430NWFT3G NA NVMF55C40:\1]’\\l/_|}-:;§§|'_|g:%@i?:ZA‘NWFTaG-K’
NVMFS5C442NLWFAFT3G NA NVMFSSC4O§$£;SH§: (;\:I“E/f/SF(T:i?NWFTaG-K’
LT1 -
NVMFS5C450NLWFT3G NA NVMFSSC4O§I\\I/TTFSSI,_1g;/(l)\'/l\lzf/iﬁi(é4NWFT3G K,
NVMFS5C456NLWFAFT3G NA NVMF55C40:\1]’\\l/_|}-:;§§|'_|g:%@iﬁ:g‘NWFTaG-K’
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NVMFS5C404NLT1G, NVMFS5C404NWFT3G-K,

NVMFS5C456NLWFT3G NA NVTFS6H850NWETAG

NVMFS4COINWFT1G NA NVMF55C40:\1‘|\\lrl}'ll;§§|,_|2;/(;\?\]:;;?124NWFT3G-K,
NVMFS4COINWFT3G NA NVMF55C40:\1"\\l/_|}-g§|'_|g;/(;\:l\ll\:lfligi(é‘lNWFTgG_K'
NVMFS4CO3NWFT1G NA NVMFSSC4O:\‘I'\\I/_I}-:;;SI'_|g:m@igig4NWFT3G-K'
NVMFS4CO3NWFT3G NA NVMF55C40:\1‘|\\lrl}'ll;§§|,_|2;/(;\?\]:;;?124NWFT3G-K,
NVMFS4COSNWFT1G NA NVMF55C40§’\\l/_|}-;;§|'_|g;/(’)\:l\ll\:;/i_lc_ig‘lNWFTgG_K'
NVMFS4C302NWFT1G NA NVMFSSC4O§I\\I/-|}'II;§SI,_|g;/(;\'/l\ll\:lfliﬁi(é4NWFT3G-K,
NVMFS5C404NLWFAFT1G NA NVMFSSC4O§I\\II-I}'II;;3,_|gglcl)\:l\ll\:/fliﬁi(é4NWFT3G-K,
NVMFS5C404NLWFAFT3G NA NVMF55C40§’\\I/_II-_1I;§SI'_|g;/(;\'/l\ll\::li$ig4NWFT3G_K'
NVMFS5C404NLWFT1G NA NVMFSSC4O§I\\I/-|}'II;§SI,_|g;/(;\'/l\ll\:lfliﬁi(é4NWFT3G-K,
NVMFS5C404NLWFT3G NA NVMF55C40§’\\l/_ll-l;g'_|g;/(;\:l\ll\:;/i?igz‘NWFTsG_K'
NVMFS5C404NWFAFT1G NA NVMF55C40§’\\I/_II-_1I;§SI'_|g;/(;\'/l\ll\::li$ig4NWFT3G_K'
NVMFS5C404NWFT1G NA NVMFSSC4O§I\\II-I}'II;;3,_|gglcl)\:l\ll\:/fliﬁi(é4NWFT3G-K,
NVMFS5C404NWFT3G NA NVM F55C4OEI\\1/_II__1I;;§|,_| gglé\rl\ll\::/?:1c_i(c)i4NWFT3G—K,
NVMFS5C410NLWFAFT1G NA NVMFSSC4O§I\\I/-I}'II;§(63I,_|g;/(;\'/l\ll\::liﬁi(();NWFT_’»G-K,
NVMFS5C410NLWFAFT3G NA NVMFSSC4O§I\\II_I}'II;;SI,_|g;/(l)\'/l\ll\::/iii(c)fNWFT?»G-K,
NVMFS5C410NLWFT1G NA NVMF55C402'\\l/_ll__1|;;§|'_|g:mﬁliiig‘lNWFTSG_K'
NVMFS5C410NLWFT3G NA NVMFSSC4O§I\\I/-I}'II;§(63I,_|g;/(;\'/l\ll\::liﬁi(();NWFT_’»G-K,
NUMFSSCHTONWEAFTIG " NVFSSCADINLTLG, NVMIFSSCADINWFTIG K
NVMFS5C410NWFAFT3G NA NVMF55C402'\\l/_ll__1l;§gl'_|g:(;\'/l\ll\::li$ig4NWFTSG_K'
NVMFS5C410NWFT1G NA NVMF55C40:\1‘|\\l/-|}':;§gl,_|g;/(;\:l\ll\::liﬁig4NWFT3G-K,

LT1 -
NVMFS5C410NWFT3G NA NVMFSSC4O§I\\I/T1';SSI,_1g;/(l)\'/l\ll;f/iﬁi(é4NWFT3G K
NVMFS5C423NLWFAFT1G NA NVMFSSC4O:\1]I\\I/-II__1;§I,_|g;/(;\{l\ll\::liﬁi(é4NWFT3G—K,
NVMFS5C423NLWFT1G NA NVMF55C40§l\\lll1._"l;;(63|,_igl;/(l)\'/l\lli;/i?i(é4NWFT3G-K,

LT1 -
NVMFS5C423NLWFT3G NA NVMFSSC4O§I\\I/T1';SSI,_1g;/(l)\'/l\ll;f/iﬁi(é4NWFT3G K
NVMFS5C426NWFAFT1G NA NVMF55C40:\1"\\l/_|}-g§|'_|g;/(;\:l\ll\::ligigllNWFTaG_K'
NVMFS5C426NWFAFT3G NA NVMF55C40§l\\l/|1.:ll;;(63},-|g;/(l)\:l\lli:/iii(é4NWFT3G-K,

LT1 -
NVMFS5C426NWFT1G NA NVMFSSC4O§I\\I/T1';SSI,_{g;/(l)\'/l\ll;f/iii(é4NWFT3G K
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ON Semiconductor®

Final Product/Process Change Notification
Document #:FPCN229662J
Issue Date: 08 Jan 2021

NVMFS5C404NLT1G, NVMFS5C404NWFT3G-K,

NVMFS5C426NWFT3G NA NVTFS6H850NWETAG
NVMFS5C430NLWFAFT1G NA NVMF55C40:\1‘|\\lrl}'ll;§§|,_|2;/(;\?\]:;;?124NWFT3G-K,
NVMFS5C430NLWFAFT3G NA NVMF55C40:\1"\\l/_|}-g§|'_|g;/(;\:l\ll\:lfligi(é‘lNWFTgG_K'

NVMFS5C430NLWFT1G NA NVMF55C4O:\1II\\I/-|}'II;;SI,_|g;/(;\'/l\ll\:;/iii(é4NWFT3G-K,

NVMFS5C430NLWFT3G NA NVMF55C40:\1‘|\\lrl}'ll;§§|,_|2;/(;\?\]:;;?124NWFT3G-K,
NVMFS5C430NWFAFT1G NA NVMF55C40§’\\l/_|}-;;§|'_|g;/(’)\:l\ll\:i/i_lc_igAlNWFTaG_K'

NVMFS5C430NWFT1G NA NVMFSSC4O§I\\I/-|}'II;§SI,_|g;/(;\'/l\ll\:lfliﬁi(é4NWFT3G-K,
NVMFS5C442NLWFAFT1G NA NVMFSSC4O§I\\II-I}'II;;3,_|gglcl)\:l\ll\:/fliﬁi(é4NWFT3G-K,

NVMFS5C442NLWFT1G NA NVMF55C40§l\\lrll__1l;§gl,_|g;/(;\:l\&f/ii:(é4NWFT3G—K,

NVMFS5C442NLWFT3G NA NVMFSSC4O§I\\I/-|}'II;§SI,_|g;/(;\'/l\ll\:lfliﬁi(é4NWFT3G-K,
NVMFS5C442NWFAFT1G NA NVMF55C40§’\\l/_ll-l;g'_|g;/(;\:l\ll\:;/i?igz‘NWFTsG_K'
NVMFS5C442NWFAFT3G NA NVMF55C40§’\\I/_II-_1I;§SI'_|g;/(;\'/l\ll\::li$ig4NWFT3G_K'

NVMFS5C442NWFT1G NA NVMFSSC4O§I\\II-I}'II;;3,_|gglcl)\:l\ll\:/fliﬁi(é4NWFT3G-K,

Ry ——— " UNFSSCADNLTIG, NYMFSSCAOINWETS6-
NVMFS5C450NLWFAFT1G NA NVMFSSC4O§I\\I/-I}'II;§(63I,_|g;/(;\'/l\ll\::liﬁi(();NWFT_’»G-K,
NVMFS5C450NLWFAFT3G NA NVMFSSC4O§I\\II_I}'II;;SI,_|g;/(l)\'/l\ll\::/i_lc_i(éllNWFTBG-K,

NVMFS5C450NLWFT1G NA NVMF55C4OEI\\1/_II__1I;;§|,_|g;/(l)\'/l\ll\::/i_lc_i(c)?NWFTSG—K,
NVMFS5C450NWFAFT1G NA NVMFSSC4O§I\\I/-I}'II;§(63I,_|g;/(;\'/l\ll\::liﬁi(();NWFT_’»G-K,
Ry —— " NIMFSSCADINLTLG, NYMFSSCA0ANETSG.

T y—— " UNFSSCADNLTIG, NYMFSSCA0ANWETS6-

NVMFS5C450NWFT3G NA NVMF55C40:\1‘|\\l/-|}':;§gl,_|g;/(;\:l\ll\::liﬁig4NWFT3G-K,

LT1 -
NVMFS5CA56NLWFAFT1G NA NVMFSSC4O§I\\I/T1';SSI,_1g;/(l)\'/l\ll;f/iﬁig4NWFT3G K
NVMFS5C456NLWFT1G NA NVMFSSC4O:\1]I\\I/-II__1;§I,_|g;/(;\{l\ll\::liﬁi(é4NWFT3G—K,
NVMFS5C456NWFT1G NA NVMF55C40§’\\I/I1{'E;SI'_{g:mﬁi?igﬁlNWFTaG_K'
LT1 -
NVMFS5C460NLWFAFT1G NA NVMFSSC4O§I\\I/T1';SSI,_1g;/(l)\'/l\ll;f/iﬁig4NWFT3G K
NVMFS5C460NLWFAFT3G NA NVMF55C40:\1"\\l/_|}-g§|'_|g;/(;\:l\ll\::ligigAlNWFTaG_K'
NVMFS5C460NLWFT1G NA NVMF55C40§l\\l/|1.:ll;;(63|,_{g;/(l)\'/l\lli:/igi(é4NWFT3G-K,
LT1 -
NVMFS5C460NLWFT3G NA NVMFSSC4O§I\\I/T1';SSI,_{g;/(l)\'/l\ll;f/iii(é4NWFT3G K
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NVTFS4COSNWFTAG NA NVM F55C4O:\1|’\\I/_II::;;SI'_| g;/ (;\'/I\ll\:;/i_lc-i(é4NWFT3G—K,
NVTFS4C13NWFTAG NA NVM F55C40:l':l/_l}-:;§§|'_| 2;/(;\2]!::;?124NWFT3G-K,
NVTFS4C13NWFTWG NA NVMF55C4O:\1"\\l/_l}-;;§|'_|g;/(;\:l\ll\:lfli_lc_ig4NWFT3G_K'
NVTFS5C453NLWFTAG NA NVMFSSC4O:\¥I'\\I/_I}-:;;SI'_|g;/(;\'/l\ll\:/f/ig_i%“NWFTgG-K'
NVTFS5C466NLWFTAG NA NVMF55C40:l|\\lrl}'ll;§gl,_|gglé\:l\ll\:zi_lc_i(é4NWFT3G-K,
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Japanese translation of the notification starts here.

BHIOBARFERIFZ IO SHBEVEFT .

Note: The Japanese version is for reference only. In case of any differences between
the English and Japanese version, the English version shall control.

& AAGEUIZIAI T, SGEIRE BAREIRODE DR H 5513, HEERAMESE &
nET.



BREE | JOLAZTEEE

ON Semiconductor® ~ | ' ;iﬁ%& LZ%%%%QESE;ZJ
EEHA: Ja—-18L77Y BY—(Z1—3—5., #E)IZT Trench 6 MOSFET 77/O0Y— 8 B dy1/\— TIH £ ERE ALK
PEHEFEA: 08 Jan 2022 FABBHENSORBHE SN A TN LA,
27 Nov 2021
BEOHHOBREXA: BE7 B OBAST X B LBOEXIE . S0 PON (CERBENTUS EE# RO XEBBENET . COB LD
OB EENS) DX, LU E BN ROEER RIS U CEAINET,
REOHBORARLFR: B (RIS ORGHA AL, TN RONES LUERORRI Lo CEESNBCENIET.
HGH7IY: PHT47BAVR=2 Vb - BERIDVR—2 Uk
EREIES B0 - 23T D EFFEE(E Ammar.Anuar@onsemi.com [CBHLVE DB,
BT B0 - 23TV — B EFRISEXT 3. £ PCN.samples@onsemi.com [CBRLEDEREL,

HUTE COEBBEMDFEITHD 45 HLUIRICER LTS,
YUTIMARE KR . HE . MBS/ SNVEHICI TRLBNET .

EMOEEET—5:

PEIFOMIB O - £IDVADA—EZEERIL Robert.Baran@onsemi.com [CHREI LGN ELESLY,

YU IVRBFRIARIRER :

01Jan 2021

PPAP 1R £EBHIE B : 01 Jan 2021
ENOEEET—4: PEIFOMIBOA Y £IDVADA—EZEFTER(IL Robert.Baran@onsemi.com [CHRILNE N ELRSLY,
BHIFER: N, PERFEORERE S / TOTAZEEH (FPCN) TY,
FPCN (. ZEEMED 12 N A Hl. FEEBEHENMODEBIFONLEE T ENLRICRITINBELRHDNFE
?O
Z-LIOVADR—F, COBEDESHS 45 BURICETICLZBVEDERITHONERD, COEEHR
ERIVZOERNZHINELEOEABLET, BEIVEDHEIE. PCN.Support@onsemi.com [CHEELNLET
EEHTIY: EEER
RE /R KSA4 Ny O BEHDER

JOoteX-gz—nEE

DIN-TIHOE T/ —HNELBIEH/MR/NENDBE
HROIN-E

IRENBIESNTVET,

FARZO- ERHIIN-RBRBEOE T/ —EHFLIERBRE (HIVIZOME) ERLZIBRT A/ HEABE
HIDET/ —HOELBIGFHTWE N E~NDBE

O+t X - #831 TOtRATH /7 A0— (AyF--),
BEOHIL IO RIEFOERE (T O X FIEOHIRE = IXB0)

HBASLUAM:

AB R ZET@EAE. IPCN22966ZD NMoDHFEETHD ., 7V DEF A 30V HLU 40V Trench 6 MOSFET TH/AY—E RO\ —8E%E, KEZ1—
I—HMICHBZTA— 1L TPY FU—THBICETEHIEICLN., £EREHOIAERZCEEBMELTIVET,

EHE, DIN-BGE, WISV RELUNYDALOT O T7oY FI-ADFE . ELT 200mm Tl3H< 300mm EOVIN-OFERNIES
NEY, Fe MR ARERSNFEAN GO EIAVIDA— IL—I7DELYNY)  300mm BOUIN—(CRHIETELICIIN-Y—EA1T7 YT
RIENEHSINTNET, oI UTORISRT L0, AEDAYFOREL KA/ IDBEILDY ., I1v3TINI500)— FIL— LORETEAVF
T-H-AIREBHGESICEREEHIFEA,

AEEDRERELT, BEI-FVICEERHIEE.
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ON Semiconductor® \ i1 '

REAE / TOLAZEEA
XEHES# : FPCN22966Z)
F4TH: 08 Jan 2021

EERIOREE EERORAE

ON Aizu, Japan

SO8FL J— FIL—La&&t

JIN—HEH R ON Gresham, US Global Foundries, US
HIN—&F 200mm (existing sites) 300mm (Global Foundries)
JIN=-JA-J8 A ON Seremban, Malaysia Global Foundries, US
NS4V E, RyDAR VL& ON ISMF, Malaysia Global Foundries, US
DIYRTIVIZUDAYF PR Metek, Malaysia (Sub-con) ON Seremban, Malaysia
1. B—heY—AU— KIS T 54 17— hey=2U- K S
N—=EHNFEEN 5EMDRA)N—
2. PyFyb—RE&Et 2. 75vh)—FaxEt

3. BEDNTIFTHAX 3. I AXeRETS

SOSFL 7 —ARTF7 I b34 488AA 507BA
SO8FL &7 — A 7’rL7ll FA DR 0.125mm 0.15mm
1. F—hreY—2)—-RICEHKRTS

usFLY— F7L—La%E

: N BMDSA /i~
1.5—rEYV—R)— FIZHERE =
524,<_,muéwu e 2. EWY £HIBRLELE

2. ERY 7 Eﬂ’fﬂ . < ’.
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HE Drypack (MSL 1) No Drypack (MSL 1)
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TEMO001791 Rev. C

Page 2 of 9




ON Semiconductor®

BB/ TOLAZEEA
XEHES# : FPCN22966Z)
F4TH: 08 Jan 2021

REEZHUR:

AV 2IVEDEI-HS:

HERELET IS / THREFENR:

On Semiconductor Gresham, United States

GlobalFoundries, Fab 10, New York, US

ON Semiconductor Aizu, Japan

Metek Seremban, Malaysia (Subcon)

ON Semiconductor Seremban, Malaysia

ON ISMF, Malaysia

BROKT / EEOEFATRENE:

MHBAYD M —2T—REFIVF VI CTRL—ATEET,

ERET-20ERN:

FT)$1A4: (DIE QUAL): NVMFS5C404NL
RMS: 66099,67744,67566,67567
Iy -r—: SOSFL-HE

TAk e & D] e
HTRB JESD22-A108 Ta=175°C, 100% max rated Vds 2016 hrs 0/231
HTGB JESD22-A108 Ta=175°C, 100% max rated Vgss 2016 hrs 0/231
HTSL JESD22-A103 Ta=175°C 2016 hrs 0/231
IoL MI(IL\/|S1T0277)50 (T)anzifzg :ﬁ:a Ti=100°C 30000 cyc 0/231
AEC-Q101
TC JESD22-A104 Ta=-55°C to +150°C 1000 cyc 0/231
HAST JESD22-A110 130°C, 85% RH, 18.8psig, bias 192 hrs 0/231
uHAST JESD22-A118 130°C, 85% RH, 18.8psig, unbiased 96 hrs 0/231
PC J-STD-020 JESD-A113 MSL1 @ 260°C
RSH JESD22- B106 Ta =265C, 10 sec 0/30
T )§14A44: (PACKAGE QUAL): NVMFS5C404N
RMS 1 68528, 68531
13 5—: SO8FL-HE
TAR T4 & ] S
HTSL JESD22-A103 Ta=150°C 1008 hrs 0/84
UHAST JESD22-A118 130°C, 85% RH, 18.8psig, unbiased 96 hrs 0/84
HTGB JESD22-A108 Ta=150°C, 100% max rated Vgss 1008 hrs 0/80
HTRB JESD22-A108 Ta=150°C, 100% max rated Vds 1008 hrs 0/84
H3TRB JESD22-A101 Temp = 85C, RH=85%, bias = 80% of rated V or 100V max 2016 hrs 0/84
TC+PC JESD22-A104 Ta =-65°C to +150°C 1000 cyc 0/84
10L+PC MIL S;EZSQOi(')VIl 1037 Ta=+25°C, deltaTj=100°C max, Ton = Toff = 2min 30000 cyc 0/84
PC J-STD-020 JESD-A113 MSL1 @ 260 °C 0/504
RSH JESD22-B106 Ta =265°C, 10 sec 0/15
SD JSTD002 Ta =245°C, 10 sec 0/15

TEMO001791 Rev. C

Page 3 of 9




= =] s
EE G TOCAZEE @A
NEEE# : FPCN229667J
= @
ON Semiconductor %478 : 08 Jan 2021
5 )§1 A4 (DIE QUAL): NVMFS5C404N
RMS 166100
nyir—=o : SO8FL-HE
FTAk H% & fl b R
HTGB JESD22-A108 Ta=175°C, 100% max rated Vgss 2016 hrs 0/231
T )1 A4 (PACKAGE QUAL): NVTFS6H850N
RMS :64634,65635,65199,64753,66669
Ny r—2 : uSFL
TAbk Tk &% il #ER
HTSL JESD22-A103 Ta=175°C 2016 hrs 0/231
° ) ~ H iac = 0
HAST JESD22 A110 130°C/85% RH ~18.8 psg, bias = 80% of 192 hrs 0/231
rated V or up to maximum 100V
TC+PC JESD22-A104 Ta =-55°C to +150°C 1000 cyc 0/231
UHAST JESD22-A118 130°C, 85% RH, 18.8psig, unbiased 96 hrs 0/231
MIL STD750, M 1037 e o e 0/231
I0L+PC AEC Q101 Ta=+25°C, deltaTj=100°C max,Ton = Toff = 2min 30000 cyc
PC J-STD-020 JESD-A113 MSL1 @ 260 °C 0/924
RSH JESD22-B106 Ta =265°C, 10 sec 0/90
SD JSTD002 Ta =245°C, 10 sec 0/45

EAECIR—TV e —FHRAMALTHET,

FIXZEFESICIE:

7. CREFDIVET—F—IC PDF fRD PCN F40 00— FLET,

2 o>0— FLZE PDF fRD PCN FBIEFT,

3 BIHEEZBI0E, BEIEZE / FEADA 21— LICHE Ty T PLIETYIL THESL,
4 B TPANETYOLFT

ERMHE0RR:

BERHRFEANDFZERHIEE,

TEERIIMEO—E:

BXE. Fd PCN AR XiR—HVICERE SN TULET,

O EEOBEES BER) OSNER—BICEHEINET., A PCNICHEEZ(TEDASL E&E. PCN XA—)LOBEE O ED PCN OfF

REVBGES FHRES RERBRAC-II
NVMFS5C404NWFAFT3G NA NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG
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ON Semiconductor®

BREE | JOLAZTEEE

XEEE# : FPCN229667J
#4178 : 08 Jan 2021

NVMFS5C423NLWFAFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C430NWFAFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C430NWFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C442NLWFAFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C450NLWFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C456NLWFAFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C456NLWFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS4CO1INWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS4CO1NWFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS4CO3NWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS4CO3NWFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS4COSNWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS4C302NWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C404NLWFAFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C404NLWFAFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C404NLWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG
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ON Semiconductor®

BREE | JOLAZTEEE

XEEE# : FPCN229667J
#4178 : 08 Jan 2021

NVMFS5C404NLWFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C404NWFAFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C404NWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C404NWFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C410NLWFAFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C410NLWFAFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C410NLWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C410NLWFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C410NWFAFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C410NWFAFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C410NWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C410NWFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C423NLWFAFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C423NLWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C423NLWFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C426NWFAFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG
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BREE | JOLAZTEEE

XEEE# : FPCN229667J
#4178 : 08 Jan 2021

NVMFS5C426NWFAFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C426NWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C426NWFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C430NLWFAFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C430NLWFAFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C430NLWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C430NLWFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C430NWFAFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C430NWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C442NLWFAFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C442NLWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C442NLWFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C442NWFAFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C442NWFAFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C442NWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C442NWFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG
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BREE | JOLAZTEEE

XEEE# : FPCN229667J
#4178 : 08 Jan 2021

NVMFS5C450NLWFAFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C450NLWFAFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C450NLWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C450NWFAFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C450NWFAFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C450NWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C450NWFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C456NLWFAFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C456NLWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C456NWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C460NLWFAFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C460NLWFAFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C460NLWFT1G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVMFS5C460NLWFT3G

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVTFS4COSNWFTAG

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVTFS4C13NWFTAG

NA

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG
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BREE | JOLAZTEEE

; 4 XEES# : FPCN22966ZJ
ON Semiconductor® | %470 08 Jan 2021

NVTFS4C13NWFTWG NA NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVTFS5C453NLWFTAG NA NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NVTFS5C466NLWFTAG NA NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

TEMO001791 Rev. C Page 9 of 9



ON Semiconductor®

Appendix A: Changed Products

Product

Customer Part Number

Qualification Vehicle

New Part Number

Replacement Supplier

NVMFS4CO5NWFT1G

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NA

NVMFS5C404NLWFAFT1G

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NA

NVMFS5C404NLWFT1G

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NA

NVMFS5C430NWFAFT1G

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFSE6H850NWFTAG

NA

NVMFS5C450NLWFAFT1G

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NA

NVMFS5C456NLWFAFT1G

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NA

NVMFS5C460NLWFAFT1G

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NA

NVTFS4CO5NWFTAG

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFSE6H850NWFTAG

NA

NVTFS5C453NLWFTAG

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NA

NVTFS5C466NLWFTAG

NVMFS5C404NLT1G,
NVMFS5C404NWFT3G-K,
NVTFS6H850NWFTAG

NA

Page 2 of 2
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Page 1 of 1 Automotive Discrete Device Semiconductor Component Qualification Summary
Supplier: ON Semiconductor Customer PN:
Supplier PN: NVMFS5C404NLT1G General Specification: AEC Q101 - 3
Product Dezltj:ription: 40V N-Ch Power MOSFET P AEC 8006 ON Semiconductor®
Supplier Fab info: Gresham, OR USA; Global Foundries, NY USA Reliability Qualification Date:
Supplier Assy info: Seremban, Malaysia Family Type: Power MOSFET
Reason for Qual:
Results
# Test Stress Name Reference Test Conditions Comments # Lots S.S. Fail/Total Comments/ Test Results
1 TEST |Pre and post stress electrical test Device specification All All O/All
Performed on surface mount devices prior to TC, AC,
2 PC _|Preconditioning JEDS22 A113 H3TRB or HAST, and IOL. MSL1 @ 260C temp 3 954 0/954
3 EV  |External Visual JEDS22 B101 Device construction, marking, and workmanship 3 All O/All
4 PV |Parametric Verification Device specification Tested to device specification requirements 3 25 0/75
5 HTRB |High Temperature Reverse Bias MILSTD750-1 method M1038A [Tj = max rated, V=100% rated V, 2016 Hrs 3 7 0/231
5a | ACBV |AC Blocking Voltage MILSTD750-1 M1040 A Tj=max, AC blocking V = max, 1000 Hrs
5b HTFB |High Temperature forward Bias JESD22 A108 Ta= , V=100% rated forward V, 1000 Hrs
5c SSOP _|Steady State Operational Life MILSTD750-1 method M1038B | Tj= max, V=100% rated IZ max, 1000 Hrs
6 HTGB [High Temperature Gate Bias JESD22 A108 Tj = max rated, Vgs=100%, 2016 Hrs 3 77 0/231 _ |IDSS SHIFTS
Q006 3 77 0/231 Board mounted. Wire pull, cross section, ball shear,
7 TC  |Temperature Cycling JESD22 A104; Q101 appendix 6 |-55°C to +150°C, t(dwell>15 min, 1000 Cycles X-ray, 50x DPA, post 1000 cyc
HTSL [High Temperature Storage Life JESD22 A103 Ta= max rated, 2016 hrs Q006 3 77 0/231
125C Hot Test after TC, followed by wire pull on all
7a | TCHT |Temperature Cycling Hot Test JESD22 A104; Q101 appendix 6 |wires from 5 part
ON Semiconductor has reduced the required sample size
. C-SAM inspection after TC, follwed by decap, for TCDT from 77pcs x 3 lots to 22pcs x 3 lots due to
7aalt| TCDT |Temperature Cycling Delamination Test jESSTEI;ZgaASIM: Q101 appendix 6 iqspection zr vyire pull on all wires froz'l 5 pa‘r)ts for 5 3 22 0/66 capapity of QSAMptools. Thig samgle size also stays
highest delaminated parts. consistent with the MSL requirements per IPC/JEDEC J-
STD-020 and AEC-Q101.
7b WBI__ [wire Bond Integrity MILSTD750 Method 2037 post 500 cyc 3 5 0/15
8 UHAST [Unbiased HAST JESD22 A118 Ta=130C, 85% RH, ~18.8 psig, no bias, 96 hrs 3 77 0/231
8 alt AC _ |Autoclave JESD22 A102 Ta=121°C, P= 15 PSIG, RH = 100%, 96 Hours
) 130C/85%RH, ~18.8 psig, 80% rated V, or 42V max, Board mounted. Wire pull, cross section, ball shear,
9 HAST [Highly Accelerated Stress Test JESD22 A110 192 hours Q006 3 77 0/231 X-ray, 50x DPA, post 192 Hrs
85°C, 85% RH, V=80% rated V or 100V max. 1000
9 alt | H3TRB |High Humidity, High Temperature Rever| JEDS22 A101 Hours
85°C, 85% RH, FORWARD BIAS V=80% rated V or
9a | HTHHB |High Temperature High Humidity Bias  |JESD22 A101 100V max. 1000 Hours
10 IOL _[Intermittent Operational Life MIL-STD-750 Method 1037 Cycles Q006 3 77 0/231
10 PTC _|Power and Temperature Cycle JESD22 A105 Performed if IOL cannot be achieved
11 ESD |[ESD - CDM/HBM AEC Q101-001/005 Prefer CDM and HBM. 3 10 0/30
12 DPA [DPA AEC Q101-004 Section 4 Post HAST and TC post HAST; post TMCL 3 2 0/6
13 PD  |Physical Dimension JESD22 B100 Verify physical dimensions to specifications 1 30 0/30
14 TS Terminal Strength MIL-STD-750 Method 2036 Evaluate lead integrity on leaded parts only
Verify marking permanency. Not required for laser
15 RTS |Resistance to Solvents JESD22 B107 marking
16 CA Constant Acceleration MIL-STD-750 Method 2006 Y1 plane, 15Kg force
displacement 0.06" 20Hz to 100Hz and 50g peak
17 VVE __|Vibration Variable Frequency JESD22 B103 acceleration 100Hz to 2KHz
18 MS  [Mechanical Shock JESD22 B104 1500g's for 0.5ms, 5 blows, 3 orientations
19 HER _[Hermeticity JESD22 A109 Fine and gross leak
20 RSH |Resistance to Solder Heat JESD22 B106 per AEC - Q101 3 10 0/30
21 SD Solderability J-STD-002 , B102 50X 3 22 0/66
22 TR Thermal Resistance per device specification, pre & post process change 1 10 0/10 Per datasheet
23 WBS |Wire Bond Strength MIL-STD-750 Method 2037 Pre & post process change 1 5 0/5
24 BS Bond Shear AEC Q101-003 1 5 0/5
25 DS Die Shear MIL-STD-750 Method 2017 1 5 0/5
26 UIS  |Unclamped Inductive Switching AEC Q101-004 Section 2 1 12 0/12
27 DI Dielectric Integrity AEC Q101-004 Section 3 1 5 0/5
28 SCR __|Short Circuit Reliability Characterization |AEC Q101 - 006
29 LF Lead Free AEC Q005 whisker requirements 3 3 0/9 class 2
Notes: NOT Recommended for Military, Medical or Aerospace

Summarized from one or more of the following RRFs: 66099, 67744, 67566, 67986






Page 1 of 1 Automotive Discrete Device Semiconductor Component Qualification Summary
Supplier: ON Semiconductor Customer PN:
Supplier PN: NVMFS5C404NT1G General Specification: AEC Q101 - 3
Product Dezltj:ription: 40V N-Ch Power MOSFET P AEC 8006 ON Semiconductor®
Supplier Fab info: Gresham, OR USA; Global Foundries, NY USA Reliability Qualification Date:
Supplier Assy info: Seremban, Malaysia Family Type: Power MOSFET
Reason for Qual:
Results
# Test Stress Name Reference Test Conditions Comments # Lots S.S. Fail/Total Comments/ Test Results
1 TEST |Pre and post stress electrical test Device specification All All O/All
Performed on surface mount devices prior to TC, AC,
2 PC _|Preconditioning JEDS22 A113 H3TRB or HAST, and IOL. MSL1 @ 260C temp 3 954 0/954
3 EV  |External Visual JEDS22 B101 Device construction, marking, and workmanship 3 All O/All
4 PV |Parametric Verification Device specification Tested to device specification requirements 3 25 0/75
5 HTRB |High Temperature Reverse Bias MILSTD750-1 method M1038A [Tj = max rated, V=100% rated V, 2016 Hrs 3 7 0/231
5a | ACBV |AC Blocking Voltage MILSTD750-1 M1040 A Tj=max, AC blocking V = max, 1000 Hrs
5b HTFB |High Temperature forward Bias JESD22 A108 Ta= , V=100% rated forward V, 1000 Hrs
5c SSOP _|Steady State Operational Life MILSTD750-1 method M1038B | Tj= max, V=100% rated IZ max, 1000 Hrs
6 HTGB [High Temperature Gate Bias JESD22 A108 Tj = max rated, Vgs=100%, 2016 Hrs 3 77 0/231 _ |IDSS SHIFTS
Q006 3 77 0/231 Board mounted. Wire pull, cross section, ball shear,
7 TC  |Temperature Cycling JESD22 A104; Q101 appendix 6 |-55°C to +150°C, t(dwell>15 min, 1000 Cycles X-ray, 50x DPA, post 1000 cyc
HTSL [High Temperature Storage Life JESD22 A103 Ta= max rated, 2016 hrs Q006 3 77 0/231
125C Hot Test after TC, followed by wire pull on all
7a | TCHT |Temperature Cycling Hot Test JESD22 A104; Q101 appendix 6 |wires from 5 part
ON Semiconductor has reduced the required sample size
. C-SAM inspection after TC, follwed by decap, for TCDT from 77pcs x 3 lots to 22pcs x 3 lots due to
7aalt| TCDT |Temperature Cycling Delamination Test jESSTEI;ZgaASIM: Q101 appendix 6 iqspection zr vyire pull on all wires froz'l 5 pa‘r)ts for 5 3 22 0/66 capapity of QSAMptools. Thig samgle size also stays
highest delaminated parts. consistent with the MSL requirements per IPC/JEDEC J-
STD-020 and AEC-Q101.
7b WBI__ [wire Bond Integrity MILSTD750 Method 2037 post 500 cyc 3 5 0/15
8 UHAST [Unbiased HAST JESD22 A118 Ta=130C, 85% RH, ~18.8 psig, no bias, 96 hrs 3 77 0/231
8 alt AC _ |Autoclave JESD22 A102 Ta=121°C, P= 15 PSIG, RH = 100%, 96 Hours
) 130C/85%RH, ~18.8 psig, 80% rated V, or 42V max, Board mounted. Wire pull, cross section, ball shear,
9 HAST [Highly Accelerated Stress Test JESD22 A110 192 hours Q006 3 77 0/231 X-ray, 50x DPA, post 192 Hrs
85°C, 85% RH, V=80% rated V or 100V max. 1000
9 alt | H3TRB |High Humidity, High Temperature Rever| JEDS22 A101 Hours
85°C, 85% RH, FORWARD BIAS V=80% rated V or
9a | HTHHB |High Temperature High Humidity Bias  |JESD22 A101 100V max. 1000 Hours
10 IOL _[Intermittent Operational Life MIL-STD-750 Method 1037 Cycles Q006 3 77 0/231
10 PTC _|Power and Temperature Cycle JESD22 A105 Performed if IOL cannot be achieved
11 ESD |[ESD - CDM/HBM AEC Q101-001/005 Prefer CDM and HBM. 3 10 0/30
12 DPA [DPA AEC Q101-004 Section 4 Post HAST and TC post HAST; post TMCL 3 2 0/6
13 PD  |Physical Dimension JESD22 B100 Verify physical dimensions to specifications 1 30 0/30
14 TS Terminal Strength MIL-STD-750 Method 2036 Evaluate lead integrity on leaded parts only
Verify marking permanency. Not required for laser
15 RTS |Resistance to Solvents JESD22 B107 marking
16 CA Constant Acceleration MIL-STD-750 Method 2006 Y1 plane, 15Kg force
displacement 0.06" 20Hz to 100Hz and 50g peak
17 VVE __|Vibration Variable Frequency JESD22 B103 acceleration 100Hz to 2KHz
18 MS  [Mechanical Shock JESD22 B104 1500g's for 0.5ms, 5 blows, 3 orientations
19 HER _[Hermeticity JESD22 A109 Fine and gross leak
20 RSH |Resistance to Solder Heat JESD22 B106 per AEC - Q101 3 10 0/30
21 SD Solderability J-STD-002 , B102 50X 3 22 0/66
22 TR Thermal Resistance per device specification, pre & post process change 1 10 0/10 Per datasheet
23 WBS |Wire Bond Strength MIL-STD-750 Method 2037 Pre & post process change 1 5 0/5
24 BS Bond Shear AEC Q101-003 1 5 0/5
25 DS Die Shear MIL-STD-750 Method 2017 1 5 0/5
26 UIS  |Unclamped Inductive Switching AEC Q101-004 Section 2 1 12 0/12
27 DI Dielectric Integrity AEC Q101-004 Section 3 1 5 0/5
28 SCR __|Short Circuit Reliability Characterization |AEC Q101 - 006
29 LF Lead Free AEC Q005 whisker requirements 3 3 0/9 class 2
Notes: NOT Recommended for Military, Medical or Aerospace

Summarized from one or more of the following RRFs: 66099, 67744, 67566, 67986






Page 1 of 1 AEC Q101 Discrete Device Semiconductor Component Qualification Summary AEC Q101 Rev D
Supplier: ON Semiconductor Customer PN:
Supplier PN: NVMFS5C404NWFT3G-K General Specification: AEC Q101 Revision D . ®
Product Description: N-Channel MOSFET, AUTO TRENCHS with 40V and 378A ON Semiconductor
Supplier Fab info: EFK Reliabiility Qaualification Date: August, 2020
Supplier Assy info: SBN Family Type: MOSFET
Reason for Qual: Assembly Process Change
Results
# Test Stress Name Reference Test Conditions Comments # Lots S.S. Fail/Total Comments/ Test Results
1 TEST |Pre and post stress electrical test Device specification All All 0 Fails
Performed on surface mount devices prior to TC,
2 PC  |Preconditioning JEDS22 A113 UHAST, H3TRB, and IOL. MSL1 @ 260C temp 1 77 0/308
Performed prior to UHAST, TC, H3TRB, IOL,
3 EV External Visual JEDS22 B101 Device construction, marking, and workmanship 1 77 0/539|HTSL, HTRB, HTGB test
4 PV  |Parametric Verification Device specification Tested to device specification requirements 1 30 0/30]| Tri temperature characterization
5 HTRB [High Temperature Reverse Bias MILSTD750-1 method M1038A |Tj= 175°C, V=100% rated V, 1008 Hrs 1 77 o/77
5a | ACBV [Ac Blocking Voltage MILSTD750-1 M1040 A Tji=max, AC blocking V = max, 1000 Hrs 1 77 Not related to change
5b | HTFB [High Temperature forward Bias JESD22 A108 Ta= , V=100% rated forward V, 1000 Hrs 1 77 Not related to change
5¢c | SSOP |Steady State Operational Life MILSTD750-1 method M1038B |Tj= max, V=100% rated IZ max, 1000 Hrs 1 77 Not related to change
6 HTGB |High Temperature Gate Bias JESD22 A108 Tj= 175°C, Vgs=100%, 1008 Hrs 1 77 0/77
A6 HTSL |High Temperature Storage Life JESD22 A103 Ta= 150°C, 2016 Hrs 1 77 0/77
7 TC  |Temperature Cycling JESD22 A104; Q101 appendix 6 |-55°C to +150°C, t(dwell>15 min, 1000 Cycles 1 77 0/77
125C Hot Test after TC, followed by wire pull on all
7a | TCHT |Temperature Cycling Hot Test JESD22 A104; Q101 appendix 6 |wires from 5 part 1 77 Not related to change
ON Semiconductor has reduced the required
sample size for TCDT from 77pcs x 3 lots to
22pcs x 3 lots due to capacity of CSAM tools.
100% C-SAM inspection after TC, follwed by decap, This sample size also stays consistent with
JESD22 A104; Q101 appendix 6 |inspection or wire pull on all wires from 5 parts for 5 the MSL requirements per IPC/JEDEC J-STD-
7a alt| TCDT |Temperature Cycling Delamination Test|J STD 035 highest delaminated parts. 1 5 0/5{020 and AEC-Q101.
7b WBI |Wire Bond Integrity MILSTD750 Method 2037 post 500 cyc 1 5 Not related to change
8 UHAST |Unbiased HAST JESD22 A118 Ta=130C, 85% RH, ~18.8 psig, no bias, 96 hrs 1 77 0/77
8 alt AC Autoclave JESD22 A102 Ta=121°C, P=15 PSIG, RH = 100%, 96 Hours 1 77 Done in UHAST as similar test
9 HAST |Highly Accelerated Stress Test JESD22 A110 130C/85%RH, ~18.8 psig, 80% rated V, 96 hours 1 77 Done in H3TRB as similar test
85°C, 85% RH, V=80% rated V or 100V max. 2016
9 alt | H3TRB [High Humidity, High Temperature Reve|JEDS22 A101 Hours 1 77 o/77
85°C, 85% RH, FORWARD BIAS V=80% rated V or
9a | HTHHB |High Temperature High Humidity Bias |JESD22 A101 100V max. 1000 Hours 1 77 Not related to change
Ta=25C DeltaTj=100C"®, t(on)=t(off)=2 min, 30000
10 IOL  |Intermittent Operational Life MIL-STD-750 Method 1037 Cycles 1 77 /77
(alt) | PTC |Power and Temperature Cycle JESD22 A105 Performed if IOL cannot be achieved 1 77 Not related to change
11 ESD |ESD - CDM/HBM AEC Q101-001/005 Prefer CDM and HBM. 1 30 Not related to change
12 DPA [DPA AEC Q101-004 Section 4 Post H3TRB, HTRB, HTGB and TC 1 2 0/8
13 PD  |Physical Dimension JESD22 B100 Verify physical dimensions to specifications 1 30 0/30
14 TS [Terminal Strength MIL-STD-750 Method 2036 Evaluate lead integrity on leaded parts only 1 30 through hole parts only
Verify marking permanency. Not required for laser
15 RTS |Resistance to Solvents JESD22 B107 marking 1 30 Not for laser marked parts
16 CA  [Constant Acceleration MIL-STD-750 Method 2006 Y1 plane, 15Kg force 1 30 For Cavity package only
displacement 0.06" 20Hz to 100Hz and 509 peak
17 VVF |Vibration Variable Frequency JESD22 B103 acceleration 100Hz to 2KHz 1 30 For Cavity package only
18 MS  |Mechanical Shock JESD22 B104 1500g's for 0.5ms, 5 blows, 3 orientations 1 30 For Cavity package only
19 HER |Hermeticity JESD22 A109 Fine and gross leak 1 30 For Hermetic pkgs only
20 RSH [Resistance to Solder Heat JESD22 B106 per AEC - Q101 1 30 0/90
21 SD Solderability J-STD-002 , B102 50X 1 15 0/15
22 TR Thermal Resistance appropriate per device specification, pre & post process change 1 10 0/10|Per datasheet
23 WBS |Wire Bond Strength MIL-STD-750 Method 2037 Pre & post process change 1 30 0/30
24 BS Bond Shear AEC Q101-003 1 30 0/30
Solder joint strength is higher than the die,
die might break and the reading is invalid
25 DS |Die Shear MIL-STD-750 Method 2017 1 5 for for this test.
26 UIS [Unclamped Inductive Switching AEC Q101-004 Section 2 1 5 Not related to change
27 DI Dielectric Integrity AEC Q101-004 Section 3 1 5 Not related to change
28 SCR |Short Circuit Reliability Characterizatiof AEC Q101 - 006 1 10 Not related to change
29 LF Lead Free AEC Q005 whisker requirements - - CLASS 2
Notes: NOT Recommended for Military, Medical or Aerospace






Page 1 of 1 AEC Q101 Discrete Device Semiconductor Component Qualification Summary AEC Q101 Rev D
Supplier: ON Semiconductor Customer PN:
Supplier PN: NVTFS6H850NWFTAG General Specification: AEC Q101 Revision D . @
Product Description: N-Channel MOSFET, AUTO TRENCH 8 with 80V and 68A ON Semiconductor
Supplier Fab info: AFSM Reliabiility Qaualification Date: April, 2020
Supplier Assy info: SBN Family Type: MOSFET
Reason for Qual: Assembly Process Change
Results
# Test Stress Name Reference Test Conditions Comments # Lots S.S. Fail/Total Comments/ Test Results
1 TEST |Pre and post stress electrical test Device specification All All 0 Fails
Performed on surface mount devices prior to TC,
2 PC Preconditioning JEDS22 A113 UHAST, HAST, and IOL. MSL1 @ 260C temp 3 77 0/924
Performed prior to UHAST, TC, HAST, IOL,
3 EV External Visual JEDS22 B101 Device construction, marking, and workmanship 3 77 0/1155(HTSL test
4 PV Parametric Verification Device specification Tested to device specification requirements 3 30 0/90| Tri temperature characterization
Not related to change and not required
5 HTRB |High Temperature Reverse Bias MILSTD750-1 method M1038A [Tj= max, V=100% rated V, 1000 Hrs 3 77 as per AECQ101
5a ACBV |AC Blocking Voltage MILSTD750-1 M1040 A Tj=max, AC blocking V = max, 1000 Hrs 3 77 Not related to change
5b | HTFB [High Temperature forward Bias JESD22 A108 Ta= , V=100% rated forward V, 1000 Hrs 3 77 Not related to change
5¢ | SSOP |Steady State Operational Life MILSTD750-1 method M1038B |Tj= max, V=100% rated IZ max, 1000 Hrs 3 77 Not related to change
Not related to change and not required
6 HTGB |High Temperature Gate Bias JESD22 A108 Ta= max, Vgs=100%, 1000 Hrs 3 77 as per AECQ101
A6 | HTSL |High Temperature Storage Life JESD22 A103 Ta= 175°C, 2016 Hrs 3 77 0/231
7 TC Temperature Cycling JESD22 A104; Q101 appendix 6 [-55°C to +150°C, t(dwell>15 min, 1000 Cycles 3 77 0/231
125C Hot Test after TC, followed by wire pull on all
7a | TCHT |Temperature Cycling Hot Test JESD22 A104; Q101 appendix 6 |wires from 5 part 3 77 Not related to change
ON Semiconductor has reduced the required
sample size for TCDT from 77pcs x 3 lots to
22pcs x 3 lots due to capacity of CSAM tools.
100% C-SAM inspection after TC, follwed by decap, This sample size also stays consistent with
JESD22 A104; Q101 appendix 6 |inspection or wire pull on all wires from 5 parts for 5 the MSL requirements per IPC/JEDEC J-STD-
7aalt| TCDT |Temperature Cycling Delamination Tes{J STD 035 highest delaminated parts. 3 5 0/15|020 and AEC-Q101.
7b WBI |Wire Bond Integrity MILSTD750 Method 2037 post 500 cyc 3 5 Not related to change
8 UHAST |Unbiased HAST JESD22 A118 Ta=130C, 85% RH, ~18.8 psig, no bias, 96 hrs 3 77 0/231
8 alt AC Autoclave JESD22 A102 Ta =121°C, P=15 PSIG, RH = 100%, 96 Hours 3 77 Done in UHAST as similar test
9 HAST [Highly Accelerated Stress Test JESD22 A110 130C/85%RH, ~18.8 psig, 80% rated V, 192 hours 3 77 0/231
85°C, 85% RH, V=80% rated V or 100V max. 2016
9 alt | H3TRB [High Humidity, High Temperature Reve|JEDS22 A101 Hours 3 77 Done in HAST as similar test
85°C, 85% RH, FORWARD BIAS V=80% rated V or
9a | HTHHB [High Temperature High Humidity Bias |JESD22 A101 100V max. 1000 Hours 3 77 Not related to change
Ta=25C DeltaTj=100C°®, t(on)=t(off)=2 min, 30000
10 IOL |Intermittent Operational Life MIL-STD-750 Method 1037 Cycles 3 77 0/231
(alt) PTC |Power and Temperature Cycle JESD22 A105 Performed if IOL cannot be achieved 3 77 Not related to change
11 ESD |ESD - CDM/HBM AEC Q101-001/005 Prefer CDM and HBM. 1 30 Not related to change
12 DPA [DPA AEC Q101-004 Section 4 Post H3TRB or HAST and TC 3 2 0/12
13 PD  |Physical Dimension JESD22 B100 Verify physical dimensions to specifications 3 30 0/90
14 TS |Terminal Strength MIL-STD-750 Method 2036 Evaluate lead integrity on leaded parts only 1 30 through hole parts only
Verify marking permanency. Not required for laser
15 RTS [Resistance to Solvents JESD22 B107 marking 1 30 Not for laser marked parts
16 CA  [Constant Acceleration MIL-STD-750 Method 2006 Y1 plane, 15Kg force 1 30 For Cavity package only
displacement 0.06" 20Hz to 100Hz and 50g peak
17 VVFE |Vibration Variable Frequency JESD22 B103 acceleration 100Hz to 2KHz 1 30 For Cavity package only
18 MS  [Mechanical Shock JESD22 B104 1500g's for 0.5ms, 5 blows, 3 orientations 1 30 For Cavity package only
19 HER [Hermeticity JESD22 A109 Fine and gross leak 1 30 For Hermetic pkgs only
20 RSH [Resistance to Solder Heat JESD22 B106 per AEC - Q101 3 30 0/90
21 SD Solderability J-STD-002 , B102 50X 3 10 0/30
22 TR |Thermal Resistance appropriate per device specification, pre & post process change 3 10 0/30|Per datasheet
23 WBS |Wwire Bond Strength MIL-STD-750 Method 2037 Pre & post process change 3 30 0/90
24 BS Bond Shear AEC Q101-003 3 30 0/90
Solder joint strength is higher than the die,
die might break and the reading is invalid
25 DS |Die Shear MIL-STD-750 Method 2017 1 5 for for this test.
26 UIS |Unclamped Inductive Switching AEC Q101-004 Section 2 1 5 Not related to change
27 DI Dielectric Integrity AEC Q101-004 Section 3 1 5 Not related to change
28 SCR |Short Circuit Reliability Characterizatiof AEC Q101 - 006 3 10 Not related to change
29 LF Lead Free AEC Q005 whisker requirements - - CLASS 2
Notes: NOT Recommended for Military, Medical or Aerospace
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