onsemi

Final Product/Process Change Notification
Document #:FPCN236582S
Issue Date:28 Feb 2022

Title of Change:

Wafer fab transfer to onsemi Gresham, Oregon USA from onsemi Fab2, Oudenaarde, Belgium
related to Fab2 sale

Proposed Changed Material First Ship
Date:

01 Sep 2022 or earlier if approved by customer

Current Material Last Order Date:

31 Mar 2022 #PD243227

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:

31 Aug 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 — Integrated circuits

Contact information:

Contact your local onsemi Sales Office or Jelle.Genne@onsemi.com

PCN Samples Contact:

Contact your local onsemi Sales Office to place sample order.

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:

07 Mar 2022

PPAP Availability Date:

18 Apr 2022

Additional Reliability Data:

Contact your local onsemi Sales Office or Catherine.DeKeukeleire@onsemi.com

Type of Notification:

This is a Final Product/Process Change Notification (FPCN) sent to customers. The change will
be implemented at ‘Proposed Change Material First Ship Date’ in compliance to J-STD-46 or
ZVEI, or earlier upon customer approval, or per our signed agreements.

onsemi 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

Process - Wafer Production

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

Equipment

Production from a new equipment/tool which uses the same basic technology (replacement
equipment or extension of existing equipment pool) without change of process.

Data Sheet

Change of datasheet parameters/electrical specification (min./max./typ. values) and/or AC/DC
specification

Description and Purpose:

sheet updates.

Wafer fab transfer to onsemi Gresham, Oregon USA from onsemi Fab2, Oudenaarde, Belgium related to Fab2 sale. This change also includes data

Before Change Description After Change Description

Fab Site transfer

onsemi Fab2, Oudenaarde, Belgium 6inch onsemi Gresham, Oregon USA 8inch

Data Sheet

Revision 3 Revision 4 (See changes below)
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onsemi

Final Product/Process Change Notification
Document #:FPCN236582S

Issue Date:28 Feb 2022

Data Sheet updates (1/11)

Table 5 — Vgg POR levels:

» Split symbol to distinguish Vgg POR rising and falling levels

» Update limits of Vgg pog to reflect actual device performance

« Remove Vgg por Hyst from table

+ Split Vgg wary for rising and falling Vg and add Vag warn HysT
Table 5. ELECTRICAL CHARACTERISTICS

VBB =5.5Vto 42V, Cin_ves = 100nF; Cout_vect1 =4.7 pF, Cout_vecz = 4.7 uF; for typical values Ta = 25°C, for min/max values T =
—-40°C to 150°C; Rt =60 Q; unless otherwise noted.

Symbol Param eter Conditions | Min | Typ | Max ‘ Unit |
Vgg SUPPLY

VBB_PORH Vpg POR level for entering Power— | Vpgg rising 45 438 5 v
up/Shutdown mode

VBB_PORL Vgg POR level for entering Power- | Vgg falling 3.0 3.5 4.0 v
up/Shutdown mode

VBB _POR_PD propagation delay of the Vpp 5.0 15 25 us

. power—-on-reset

VBB_WARN Veg waming level B8 rising 6.0 6.65 7.0 v

s falling 6.0 6.5 7.0 v

VBB_WARN_HYST | VBB waming level hysteresis 120 150 180 mV

6 Public Information Confidential ~© onsemi 2021

onsemi

Table 5 — lgg_stanpsy:

Data Sheet updates (2/11)

Table 5. ELECTRICAL CHARACTERISTICS
Vpe=55Vto42V; Cin_ves = 100 nF, CouT_veet1 =4.7 pF,
—40°C to 150°C; Rt =60 Q; unless otherwise noted.

+ Update max value for second condition from [140pA + 1.05X lycc4] to [180pA + 1.05X lyccq]

Cout_vcez =47 pF, for typical values Ta = 25°C, for min/max values T) =

Symbol Param eter Conditions | Min ‘ Typ | Max | Unit |
Vee SUPPLY
IBB_STANDBY Vpa current consumption in Vpg = 14V; T, < 85°C 60 90 LA
Standby mode WAKE pin floating; INH off; No
SPI activity; No CAN activity
NoVceq load (Note 15)
WAKE pin floating 30 LA 62 pA
Mo CAN activity +1.01x +1.03x | 180 pA
lveel lvoct | +1.05x
lveet
IBE_NORMAL Vgg current consumption in Normal Recessive on CAN. 3 7 18 mA
mode MNo Veeq load
Dominant on CAN transmitted. 20 53 75 mA
RL=60Q. No Ve load

Public Information

Confidential

©® onsemi 2021
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onsemi

Final Product/Process Change Notification
Document #:FPCN236582S
Issue Date:28 Feb 2022

Public Information

Data Sheet updates (3/11)

Table 5 — V¢ undervoltage levels:

» Split into undervoltage detection and
recovery thresholds. Previously only
detection levels were reported

+ Update typical values for
undervoltage detection thresholds

» Update the limits for the
undervoltage detection hysteresis

Table 5. ELECTRI

ICAL CHARACTERISTICS

Vae =5.5V1042V; Cy_ves =100 nF; Cout vec1 =4.7 UF, Cout vecz = 4.TuF: fortypical values Ta=25°C, for min/max values T; =
-40°C to 1560°C; RLt=60 O unless otherwise noted .

Symbol Parameter Conditions Min ‘ Typ ‘ Max ‘ Unit |
Vcer REGULATOR
Veer v Register2VCC1_UV[2:0]=000 | 91.5 93.1 95.5 | % Ve,
Meeire Register2VCC1_UV[2:0] = 001 87.1 88.7 EEERS
Veer o Register2VCC1_UV[2:0] = 010 82.7 84.3 86.7 | %V,
| Veer Undervoltage detection Register2VCC1_UV[2:0] = 011 78.3 79.9 823 | %v,
M thres holds Register2 VCC1_UV[2:0] = 100 73.9 75.5 7.9 | 4y,
Voot vus Register2 VCC1_UV[2:0] = 101 69.5 7.1 735 | %vg,
Vet v Register2VCC1_UV[2:0] = 110 65.1 66.7 69.1 | %V,
Vet v Register2 VCC 1_UV[2:0] = 111 61.6 63.2 65.6 | % Voo
Vee_wvm Register2VCC1_UV[2:0]=000 | 93.0 95.5 97.5 | % Veo
Veer womr Register2VCC1_UV[2:0] = 001 88.7 91.1 93.2 | % Ve
Veor Register2VCC1_UV[2:0] = 010 84.5 86.7 89.0 | % Voo,
2 o — o o
Ve v Veer Undervoltage recovery Register2 VCC1_UV[2:0] = 011 80.2 82.3 84T | % Ve
Ve um thres holds Register2 VCC1_UV[2:0] = 100 75.9 77.9 80.4 | % Vi
Veer_uvms Register2 VCC1_UV[2:0] - 101 7.7 73.5 762 | % Ve
Vo v Register2VCC1_UV[2:0] = 110 67.5 69.1 720 | % Ve
Ve v Register2VCC1_UV[2:0] = 111 63.5 65.6 68.0 | % Ve
Vec oy sver Undervoltage detection hysteresis Veer vmx - Veer wvos "% =010 7 100 128 150 m/
Confidential © onsemi 2021 o' Isel I “

Data Sheet updates (4/11)

Table 5 — Mode control and watchdog:
+ Add min and maximum values for tyccq_startum tvocz_startue tresem tano_reser @nd t

Update symbols tycet_starTue tvecz starTue tresem tano_reseT and tea sare

Table 5. ELECTRICAL CHARACTERISTICS
Vpe =55V 1to42V, Ciy_vep = 100 nF; CouT_vce1 =47 pF, Cout_vecz = 4.7 pF; for typical values Ta = 25°C, for min/max values T) =
—40°C to 150°C; Rt =60 Q; unless otherwise noted.

Symbol Parameter Conditions | Min | Typ | Max | Unit |
MODE CONTROL AND WATCHDOG —DYNAMIC ELECTRICAL CHARACTERISTICS
twp_tol Tolerance of watchdog timing -10 +10 %
two_tol_LP Tolerance of timer Standby or Sleep mode -20 +20 %
Ve start—up timeout 180 200 225 ms
tvcc1_sTaRTUP
Veeo start—up timeout 180 200 225 ms
tvcca_sTARTUP
Reset low-level duration Reset mode 1.8 2 2.25 ms
tRESET
Reset low-level duration 2nd Reset mode 3.6 4 4.5 ms
£2ND_RESET
Fail-Safe mode timeout 1.80 20 2.25 s
tFAILSAFE
tRQ_Response Timeout for IRQ service 180 200 225 ms

Public Information

9 Confidential © onsemi 2021
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onsemi

Final Product/Process Change Notification
Document #:FPCN236582S
Issue Date:28 Feb 2022

Data S h eet u pd ates (5/1 1 ) ® Ve low—drop voltage regulator — 5V
+ Can deliver up to 125 mA with accuracy of 2%
+ Dedicated to supply an external load — typically the ECU’s microcontroller
Table 5 - Igg stanpsy:
+ Update loyr voc1 Mmax value and update conditions for other parameters for accordingly
*+ Remove Vg1 voet for TmA load condition
Page 2 — Features: Update description Vs, low—drop voltage regulator
Table 5. ELECTRICAL CHARACTERISTICS
Vpe =55V to 42V, Ciy_vps = 100 nF; Cout_veet1 =4.7 pF, Cout_vecz = 4.7 LF; for typical values Ta =25°C, for min/max values T =
—-40°Cto 150°C; Ry =60 (; unless otherwise noted.
Sym bol Param eter Conditions | Min | Typ | Max | Unit |
Vet REGULA TOR
Vout_vcet Ve output voltage Load = 125 mA 49 50 5.1 v
Vout_veeioyn | Vectdynamic range Load step < 100 mA 45 55 v
lout_veet Vet extemal DC cument load ] mA
125
lum_veet Ve current limitation 170 260 310 mA
lsik_veet Ve sinking capability Veetron, Ve =6V, 0.1 0.4 1 mA
Vegiforcedto 5.5V
Cout_veet stabilizing capacitor on Vees pin (Notes 10, 11) 22 4.7 uF
ESR Cour_vcet1 | ESRofthe Vocs stabilizing capacitor 1 Q
Vbo_vect_reg minimal drop in regulation Ve =55V 05 v
Vpo_veet in maximal drop in linear mode lcct1= 125 mA, Vg =55V 0.25 0.5 v
REGLoaD vcer load regulation Load 0- 125 mA 10 30 mv
10 Public Information Confidential © onsemi 2021 onsel Nni
Flg ure 4 _can Timing parameters.
b COI’I’eCt Vcc2 to Vcc1
recessive dominant recessive
TxD 500% 50%
CANH
CANL
Vig:in= osv
Veann - Vcant 05V
0.7
RxD 03% V. Vees en
taTxo-BUson) === lygusonrxp) lamxosusom [+—=*—= lypusonrxn)
- - | -
tpd(ran-ReD) tparxn-rxD)
Figure 4. CAN Timing Parameters
1 Public Information Confidential © onsemi 2021 onse' Ni
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onsemi

Final Product/Process Change Notification
Document #:FPCN236582S

Issue Date:28 Feb 2022

Data Sheet updates (7/11)

F|g ure 6 — State Diagram of the Functional Operating Modes .
+ Refer to correct threshold levels / names

+ Typo corrections | « Replace tyccq reser @nd tycer onp reser Y treser @nd tonp reset

SHUTDOWN

T
Thermal warning inactive
and Vaa> Ves_porn

POWER-UP
start timer ,

et staarue
~CAN: wake-up

Thermal shutdown active

Vea < Ves_rorL

Local wake-up of trasssse timer reachad

FAIL-SAFE
start imer ey sare

det
if VCC2 in on-state; off otherwise
-VCC1 on
-VCC2: activate if not yet on

tveci_starre imer reached and

~Watchdog: off
H: High

Vae > Vas worn

Veer» Veer wis

4 RESET \

Public Information

Vees < Veer uvos

Confidential © onsemi 2021

-Watchdog: off
-INH: HZ
-LIMP: Low
-RSTN: Low
=INTN: HZ
-RxD: HZ
-SDO: HZ

onsemi

Data Sheet updates (8/11)

SHUTDOWN

Figure 7 —state Diagram of the Special Operating Modes —
» Refer to correct threshold levels / names | » Typo correction (wakeup -> wake-up)

Thermal shutdown active

Flash Mode:

or

Vae < Vee_rort

Any mode

POWER-UP

Vees < Vees_uvox

with VCC1 active,

“Return from flash” requested via SPI,

“ Flash entry" requested via

274 START-UP

é

Public Information

RSTN forced externally, missed interrupt request or wrong OpMode request

Reset before FLASH

~CAN: wake-up det. if VCC2 on:
off otherwise

-VCC1:on

-VCC2: autonomous

Confidential © onsemi 2021

FLASH

-CAN: all modes available
-VCC1: on

-VCC2: autonomous
-Watchdog: off

-INH: Hi

-LIMP: I'?Z

-RSTN: High

-INTN: HZ/IRQ

-RxD: High/CAN data
-SDO: controlled by SPI

“Flash™ requested via SPI

Figure 7. State Diagram of the Special Operating Modes — Flash Mode

onsemi.
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/ Final Product/Process Change Notification
Onsel I “m Document #:FPCN23658Z2S

Issue Date:28 Feb 2022

Data Sheet updates (9/11)

F|gu re 8 — State Diagram of the Special Operating Modes — Software Development and Factory Flashing mode:
» Refer to correct threshold levels / names

) e e o
@ Thermal shutdown active SHUTDOWN S -] FAGTORY FLASHING ‘
or l

Vg < Ves Por. External hardware can freely control
Thermal warning inactive the following pins
and Vs > Ve _pors

Any mode '
with VCC1 active POWER-UP
Veer < Veer_uvox

J 2ms
No explicit action from NCV7440 l

SWD Low High SWD \ —— ——— — — —
OFF ON

Vet > Veer_uvex )

'a y ) 'a ' e SWDEVELOPMENT ‘\
il —vval g imeout; never causes a resef
NORMAL OPERATION RESET || TESTpinreleased RESET l “RSTN: can be controllad by debug tool

EST=L Extenal RSTN pulse:
i o) —does not lead to Reset mode

—is not extended by internal driver

( 2RESET ](@dsum_u;j[ mm-up] [ START-UP ) (m smr.up]( 2 RESET ]
k( sLeer J[ STANDBY J[ NORMAL ]/ \[ NORMAL )( STANDEY J( sLeep J/

Figure 8. State Diagram of the Special Operating Modes - Software Development and Factory Flashing mode

14 Confidential © onsemi 2021 Onsem‘

VCC1
RSTN
INTN

-

|
| VBB
I
|

Public Information

Data Sheet updates (10/11)

Flg ure 10 - state Diagram of the Vo, Regulator Control
» Refer to correct threshold levels / names | » Typo correction (in green)

VCC2 OFF Request to deactivate Ve, by SPI or the main control logic

SPI bit VCC20K := 0
SPI bit VCC2ERR := 0
V¢, regulator: off

VCC2EN:=0 & CANTXEN:=0
& CANRXEN:=0 written to SPI

A

Request to activate V.,
by SPI or the main control logic

] )
§ 5 VCC2 POWER-UP VCC2 NOT STARTING
5le
3|z i = - Timer reached SPI bit VCC20K := 0
215 FRILITOr fvoca eramivg : SPI bit VCC2ERR := 1
bt B3 . issue IRQ - if enabled
§ s Ve, regulator: on Ve regulator: off
L

F)

Veez > Veez uvr

Veea < Veea uvo

VCC2 ON VCC2 UNDERVOLTAGE

" SPI bit VCC20K := 0
apply SPI settings for CAN SPI bit VCC2ERR := 1

SPI bit VCC20K :=1 issue IRQ - if enabled
Ve, regulator: on Reset in sleep mode
Vcez regulator: on

5 Veez > Veca uvm

Figure 10. State Diagram of the V¢ c2 Regulator Control

15 Confidential © onsemi 2021 Onsel I “
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m Final Product/Process Change Notification
O n S e ‘m Document #:FPCN236582S

Issue Date:28 Feb 2022

Data Sheet updates (11/11)

Throughout document:
« Minor typo and layout corrections

16 Public Information Confidential onsel I “

© onsemi 2021

Reason / Motivation for Change: | Source/Supply/Capacity Changes

The device has been qualified and validated based on the same Product Specification. The device has
Anticipated impact on fit, form, successfully passed the qualification tests. Potential impacts can be identified, but due to testing
function, reliability, product performed by onsemi in relation to the PCN, associated risks are verified and excluded.

safety or manufacturability:

No anticipated impacts.

Sites Affected:
onsemi Sites External Foundry/Subcon Sites
onsemi Oudenaarde, Belgium None

onsemi, Gresham United States

Marking of Parts/ Traceability of

Traceability guaranteed by datecode
Change: Ve Y

Reliability Data Summary:

NOTE: AEC-1pager is attached.

To view attachments:

1. Download pdf copy of the PCN to your computer

2. Open 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

TEMO001794 Rev. F Page 7 of 8



onsemi

Final Product/Process Change Notification

Document #:FPCN23658ZS
Issue Date:28 Feb 2022

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

NCV7440C1

NA

0SBCA-600

TEMO001794 Rev. F
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Supplier Name/Code:
Supplier PIN:

Description:

Supplier Contact:
Supplier Fab site:
Supplier Assembly site:
Package:

onsemi
NCV7440

System Basis Chip with a High-Speed CAN and voltage regulators

onsemi, Gresham, OR, US
Not Applicable - Bare Die
N/A - Bare Die, wafer delivery

Custemer P/N:

Customer Comp. Eng/ Sign.:
Customer Gen. Qual Spec:

Customer ID Number:
Automotive Grade Level:

AEC Q100 RevH

Grade 1 (-40C to +125C)

onsemi

Reason for Qual: Wafer FAB transfer Prepared by: Johan De Greve Date: (04-Feb-22
Results
Test # Reference Test Conditions Comments # Lots 55 EailTotal Comments / Test Results
Test Group A - Accelerated Environment Stress Tests
PC Al j_ESST[[]]Q_EQ?HS Preconditioning” (Test @ R/H) SMD only; Bake, Moisture Soak and Reflow 0 0 0 Not required for this product qualifcation (Bare die)
HAST A2 JESD22 A110  |Highly Accelerated Stress Test: (Test @ R/H) 110°C/85% RH, bias, 264hrs 3 77 0/236 |Pass
UHAST A3 JESD22 A118 Unbiased HAST: (Test @ R) 110°C/85% RH, for 264 hrs 3 7 0/255 |Pass
TC Ad JESD22 A104  |Temperature Cycling: (Test @ H) -55°C to +150°C: for 2000cyc 3 77 0/254 :::_;;;eumt censored from population due to EOS-induced
PTC A5 JESD22 A105  |Power Temperature Cycling (Test @ R/H) 2000 cycles -55/+150 °C 1 45 0/45 |Not reguired for this change
HTSL AB JESD22 A103  |High Temperature Storage Life (Test @ R/H) Ta=175°C for 1000 hrs. 3 45 0/165 |Pass
Test Group B - Accelerated LifeTime Simulation Tests
HTOL B1 JESD22 A108 |High Temperature Operational Life: (Test @ R/C/H) Ta=125°C for 1250hrs. 3 77 0/240 |Pass
ELFR B2 AEC-Q100-008 |Early Life Fail Rate: (Test @ R/H) Ta= 125°C for 48hrs 3 800 0/2400 |Generic data from wafer fab technology
EDR B3 AEC-Q100-005 |NVM Endurance and Data Retention (Test @ R/H) For Nonvolatile Memory Devices only - - - Not applicable (no NVM)
Test Group C - Package Assembly integrity Test
WBS C1 AEC-Q100-001  |Wire Bond Shear Test: > 14 grf. 2 30 0/90 |Not applicable (Bare die)
WBP c2 Ml\‘lltlfgijdrza[]ai Wire Bond Pull: =3 grf. Condition D. 0 fails after TC Devices after 1000 cycles TC (test Ad) S 15 0/15 |Not applicable (Bare die)
SD C3 JESD22 B102  |Solderability, 8hr steam age, 245°C PhSn solder, >95% coverage Generic package qualification data 1 15 0/15 |Not applicable (Bare die)
PD C4 JESD22 B100/8 |Physical Dimension In-line data per control plan 1 10 0/10 |Not applicable (Bare die)
SBS C5 AEC-Q100-010 |Solder Ball Shear (Ppk>1.67 and Cpk=>1.33) For Solder Ball Devices only = — — Not applicable (Bare die)
LI C& Lead Integrity Through Hole only For Through Hole Devices only - - - Not applicable (Bare die)
Test Group D - Die Fab Reliability Tests
EM D1 JESDG1 Electromigration Reporting per JP-001 (BE2) - - - Covered by technology qualification
TDDB D2 JESD35 Time Dependant Dielectric Breakdown Reporting per JP-001 (BE2) — - - Covered by technology qualification
HCI D3 JESDG0 & 28 Hot Carrier Injection Reporting per JP-001 (BE2) — — — Covered by technology qualification
NBTI D4 JESDI0 Negative Bias Temperature Instability Reporting per JP-001 (BE2) - - - Covered by technology qualification
SM D5 JESDG1, 87, 202 |Stress Migration Reporting per JP-001 (BE2) - - - Covered by technology qualification
Test Group E - Electrical Verification
Test E1 Pre and Post Stress Electrical Test All All
HBM E2  |AEC-Q100-002 |Electrostatic Discharge, Human Body Madsl (Test @ RH) 1 3:0'3‘;‘8‘ Pass |Pass product specification
cDM E3 AEC-Q100-011  |Electrostatic Discharge, Charge Device Model: (Test @ R/H) 1 3:{:3\;‘8‘ Pass |Pass preduct specification
MM E3  |[AEC-Q100003 |Electrostatic Discharge. Machine Model: (Test @ RiH) 1 onlg‘é‘f‘ Pass |Not required for this change
Ly E4 EIAFJESDTE Latch-up: (Test @ R/H) 1 6 Pass |Pass product specification
ED E& AEC-Q100-009  |Electrical Distribution: (Test @ C/ R/ H) 1 90 Pass |Refer to PPAP for CPK report
FG EG AEC-Q100-007  |Fault Grading — — s3> > 98%
CHAR | E7 |AECQ103  |Characterization (Test @ C/R/H) - - >>> |Coveredby: Electrcal Distributions (ES)
EMC E9 SAEJ752/3 Electromagnetic Compatibility (Radiated Emissions) B Performed at application level
SER E11 JESDBY Soft Error rate For Memory Devices w>1Mbit only = — — Not applicable (no memary)
LF E12 AEC-Q005 Pb-free Pass |See PPAP
Test Group F- Defect Screening Tests
Test Pre and Post Stress Electrical Test All All Su> Implemented in product qualification test flow
PAT F1 AEC-Q001 Reject Units Qutside of Average All All 53> Implemented in production test flow (auditable)
SBA F2 AEC-Q002 Reject Units Qutside Criteria All All >3 Implemented in production test flow (auditable)
Test Group G - Cavity Package Integrity Tests
Test | G1to G8 | Pre and Post Stress Electrical Test For Ceramic Package Devices only ‘ All All ‘ ‘
Notes:  onsemi internal qualfication records: B79410, 081549






