onsemi

Final Product/Process Change Notification
Document #:FPCN23658ZS1
Issue Date:28 Mar 2023

Title of Change:

Update of FPCN23658ZS (Wafer fab transfer to onsemi Gresham, Oregon USA from onsemi
Fab2, Oudenaarde, Belgium related to Fab2 sale) — Removed update of IOUT_VCC1 max value

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:

01 Apr 2023

PPAP Availability Date:

01 Apr 2023

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:

This is an update of FPCN23658ZS.

sheet updates.

The following request has been removed from this FPCN (see below updated slides):
Update IOUT_VCC1 max value and update conditions for other parameters for accordingly (Table 5 — VCC1 REGULATOR)

The change description and table remain unchanged.

Wafer fab transfer to onsemi Gresham, Oregon USA from onsemi Fab2, Oudenaarde, Belgium related to Fab2 sale. This change also includes data
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m Final Product/Process Change Notification
O n S e ‘m Document #:FPCN23658ZS1

Issue Date:28 Mar 2023

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)

Data Sheet updates (1/11)

Table 5 — Vg POR levels:

= Split symbol to distinguish Vgg POR rising and falling levels

» Update limits of Vgg pop. to reflect actual device performance
« Remove Vgg pog yst from table

+ Split Vgg warn for rising and falling Vigg and add Vg warn_Hvst

Table 5. ELECTRICAL CHARACTERISTICS

VEg =55 V1042V: Ciy_yes = 100 nF: Cout_voc1 =4.7 uF, Cout_vocz = 4 7 F: for typical values Ta= 25°C, for min/max values T; =
-40°C to 150°C; Ryt = 60 0; unless othenwise noted.

symbol Parameter Conditions ‘ Min | Typ | Max | Unit |
Vgg SUPPLY
Ves_porH Vg POR level forentering Power- | Vg rising 45 48 5 v
up/S hutdown mode
[T— Vi POR level forentering Power- | Vg falling 30 35 40 v

upiS hutdown mode

VBB_POR_PD propagation delay of the Vga 5.0 15 25 s
- power-on-reset

VBE_WARN Vs warning level BE rising 6.0 6.65 7.0 v
s falling 6.0 65 7.0 v
VBB_WARN_HYST | VBB warning level hysteresis 120 150 180 mV

6 Public Information Confidential © onsemi 2021 Onsel I “
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mr Final Product/Process Change Notification
Onse ‘m Document #:FPCN23658ZS1

Issue Date:28 Mar 2023

Data Sheet updates (2/11)

Table 5 — Igg_stanpeY:
* Update max value for second condition from [140pA + 1.05X lyccq] to [180pA + 1.05X lyccq]

Table 5. ELECTRICAL CHARACTERISTICS
Vpp =55V to42V;Ciy_vee = 100nF, Cout_vce1 =4.7 uF, Cout veez= 4.7 uF; fortypical values T = 25°C, for minmax values T) =
—40°C to 150°C; RLT = 60 Q; unless othemwise noted.

Symbeol Parameter Conditions ‘ Min | Typ | Max | Unit ‘
Vgg SUPPLY
IBB_STANDEY VBB current consumption in Ves =14V, T <85C 80 90 LA
Standby mode WAKE pin floating; INH off; No

SPI activity; No CAN activity
NoVce1 load (Note 15)

WAKE pin floating 30 A 62 LA
No CAN activity +1.01x | +1.03x | 130 ua
lvcct ot | +1.05x
lvee
| BE_NORMAL Vg current consumption in Nomal Recessive on CAN 3 7 18 mA
mode NoVeeq load
Dominant on CAN transmifted. 20 53 75 mA

RL =60 Q. No Vcgd load

- Public Information Confidential ©® onsemi 2021 Onsel I “

Table 5. ELECTRICAL CHARACTERISTICS
Veg =55V 1042V, Ciy_vee = 100 nF; Cout voc1 =47 uF, Cout_wecz = 47 uF; for ty pical values Ta = 26°C, for min/max values Ty =

Data Sheet updates (3/11) “coieonsinumes e

Symbol Parameter Conditions ‘ Min ‘ Typ | Max | Unit ‘

Vet REGULATOR

Table 5 — V¢4 undervoltage levels:
= Split into undervoltage detection and
recovery thresholds. Previously only
detection levels were reported
» Update typical values for
undervoltage detection thresholds
1A Veor wvam Register2.VCC 1_UV[2:0] = 000 9.5 931 955 | % Vo
. !
Update the limits for the [ Register2VCC1_UV[2:0]= 001 | 87.1 887 | 911 |5 v,
undervoltage detection hysteresis Veer wv Register2VCC1_UV[Z0]= 010 | 827 843 | 867 | v,
. e (o e Register2VCC1_UV[2:0]= 011 | 783 799 | 823 | &y
Vi thresholds Register2.VCC 1_UV[2:0] = 100 738 755 779 | % veor
Vot uvms Register2.VCC 1_UV[2:0] = 101 69.5 71 735 | % veo
Thsirs Register2.VCC 1_UV[2:0] = 110 65.1 66.7 694 | % Ve
Veer wvor Register2VCC1_UV[2:0]= 111 | 61.6 632 | 656 | v
Vet uv Register2.VCC1_UV[2:0] = 000 93.0 955 97.5 % Veor
Veer uvm Register2.VCC1_UV[2:0]= 001 887 911 93.2 % Veor
Veer i Register2.VCC 1_UV[2:0] = 010 845 86.7 89.0 [ % Voo
Vo wvm Vee: Undervoltage recovery Register2VCC1_UV[2:0]=011 80.2 823 847 % Veor
Voot uvm thresholds Register2.VCC 1_UV[2:0] = 100 75.9 77.9 804 | % Ve
Veer uvrs Register2VCC1_UV[2:0]=101 .7 73.5 76.2 % Veor
Vo1 uvee Register2.VCC1_UV[2:0]= 110 67.5 69.1 720 % Voo
Ve uvmr Register2VCC1_UV[2:0]=111 63.5 65.6 68.0 % Veor
Veer_uv svst Undervoltage detection hysteresis Veor_wre - Veor_wow “X" =010 7 100 125 m

s Public Information Onsem‘
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mr Final Product/Process Change Notification
Onse ‘m Document #:FPCN23658ZS1

Issue Date:28 Mar 2023

Data Sheet updates (4/11)

Table 5 — Mode control and watchdog:
* Add min and maximum values for tyccq_startue tvoca_startue tresen tann_reser@nd tirg response
* Update symbols tycct_startup: tvcez_startup: tresen tann_reser @nd transare

Table 5. ELECTRICAL CHARACTERISTICS

VBB =5.5Vto 42V, Cin_ves = 100 nF; Cout_vect1=4.7 uF, Cout_vccz = 4.7 uF; for typical values Ta = 25°C, for min/max values T =
—40°Cto 150°C; Rit =60 (; unless otherwise noted.

Symbol Parameter Conditions | Min | Typ | Max | Unit ‘
MODE CONTROL AND WATCHDOG - DYNAMIC ELECTRICAL CHARACTERISTICS
twD_tol Tolerance of watchdog timing -10 +10 %
twp_tol_ LP Tolerance of timer Standby or Sleep mode =20 +20 %
Ve start—up timeout 180 200 225 ms
tVCC1_STARTUP
Ve start—up timeout 180 200 225 ms
ticcz STARTUP
Reset low-level duration Reset mode 1.8 2 225 ms
tRESET
Reset low-level duration 2" Reset mode 3.6 4 4.5 ms
L2ND RESET
Fail-Safe mode timeout 1.80 20 225 s
tFAILSAFE
tiRQ_Response Timeout for IRQ service 180 200 225 ms
9 Public Information Confidential © onsemi 2021 Onsel I “

Table 5. ELECTRICAL
Vpg =5.5V 10 42V; Ciy_vps =100
—40°Ct0 150°C; R_r = 60 () unless ot

Symbol Parameter | Min | Typ | Max | Unit |
Vet REGULATOR

T4 = 25°C, for minimax values Ty =

VouTt_veed V1 output voltage 49 50 51 v
Vout_vect_pyn | Vet dynamic range Load step <100 45 55 v
lout_veet Veot extemal Dg =
125
lum_vec1 Ve, ation 260 310 mA
IsINK_ve ¢ g capability Veeq on; Vas = 6V 1 mA
Veeq forcedto 5.5V
Ca stabilizing capacitor on Vecq pin (Notes 10, 11) 22 47 uF
P _vcet | ESR ofthe Ve stabilizing capacitor
VDO_VCC1_reg minimal drop in regulation Ve > 55V 05
VDOJ,CCU‘" maximal drop in linear mode lect = 125 mA Ve <55V 025 05 \"
REGioap_vecer load regulation Load 0— 125mA 10 30 mv |

Public Information Confidential © onsemi 2021
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mr Final Product/Process Change Notification
Onse ‘m Document #:FPCN23658ZS1

Issue Date:28 Mar 2023

Data Sheet updates (5/11) UPDATE

Table 5 — Vocy REGULATOR:
* Remove Vgyr veeq for 1mA load condition (redundant parameter)

Table 5. ELECTRICAL CHARACTERISTICS

Ve =5.5V1t0o42V; Cin_ves = 100 nF; CouT_veet1 =4.7 UF, Cout_veez = 4.7 pF; for typical values Ta = 25°C, for min/max values Ty =
-40°C to 150°C; RLT = 60 Q; unless otherwise noted.

Symbol Parameter Conditions I Min I Typ I Max I Unit |
Vce1 REGULATOR

Vout veet Vce1 output voltage Load < 150 mA 49 5.0 51 \

1 Public Information Confidential  ® onsemi 2021 Ons e' Ni

Data Sheet updates (6/11)

Figure 4 _can Timing parameters .
+ Correct VCC2 to Vcc1

recessive dominant recessive
TXD -\ 50%

CANH

CANL

T

Vir= 09V
Veann - Voane 0.5V

0.7
RxD 0.3x Vees i Veer

tamxo-Buson) [+ == bygusonrxo) lamxoBusem === tysusomrxm)

- - - -
toarrep-Red) toarrao-rm)
Figure 4. CAN Timing Parameters
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mr Final Product/Process Change Notification
Onse ‘m Document #.FPCN23658Z2S1

Issue Date:28 Mar 2023

Data Sheet updates (7/11)

Figure B - stae Diagram of the Functional Operating Modes -
+ Refer to correct threshold levels / names

+ Typo corrections | » Replace tycct reser and tycer onp reser BY treser @and typ reser

SHUTDOWN

Thermal shutdown active
or

Vs < Vis_port

Thermal waring inactive
and Vo> Vee_porn

POWER-UP
s mer b, e

FAIL-SAFE

Local wake-Up Of trassrs timer raached slart imer ty sare

-CAN: wake- s
if VCC2 In ﬂn smm off otherwise -CAN: off
-VCC1: o -VCC1: ﬂff
-VCC2 a::twaleurnol yeton tveer_smarmur timer reached and -VCC2: of
—Walchd *Walchdﬂg off
Vea> Vas_woen
—UMP LOU.

Vcer < Voot o

Veers Veer_uvox

! RESET N\

onsemi
13 Public Information Confidential  © onsemi 2021 L

Data Sheet updates (8/11)

Figure T _state Diagram of the Special Operating Modes — Flash Mode:
« Refer to correct threshold levels / names | « Typo correction (wakeup -> wake-up)

Thermal shutdown active

Any mode

0

or
Ves < Vs _porL

‘Any mode
POWER-UP Voo <Verr ovon with VECA active,

“Return from flash” requested via SPI
RSTN forced externally missed interrupt request or wrong OpMode request

g Reset before FLASH FLASH
o
% *gffr*ghfw‘;f up det. if VCGZ o ZCAN il madss available
E VCCT: o “véca:
g ZVECT: autenomous ,Nfﬁﬁd:’mﬂ"ﬂ“m“
. -Walchdog: off hiicha
Er \NH ligh 7;3‘5’\,!& iz
£ jf,‘,‘STT,J."HLZ““ N iha
= D} -RoxD: High/CAN data
0d START-UP _SDO" HZ -SDO: controlled by SPI
“Flash” requested via SPI

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

14 Public Information . . " . Onsem]
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mr Final Product/Process Change Notification
Onse ‘m Document #.FPCN23658Z2S1

Issue Date:28 Mar 2023

Data Sheet updates (9/11)

Figure 8 _state Diagram of the Special Operating Modes — Software Development and Factory Flashing mode:
» Refer to correct threshold levels / names

O —— ———
@ i sniallsiskcomitluciivy SHUTDOWN = = e e o e " FACTORY FLASHING \
or
Ve < Vag_rore External hardware can freely control

Thermal waming inactive I the followina pins
and Ves > Ves_porH I
| VBB |
Any mode g veet
with VCC1 active, POWER-UP ] | RSTH
Vet < Vicot_uvoe INTN [
Tms |

No explicit action from NCV7440 }

sSwD |, Low o~ High [ swo \ —— — — — —— —
OFF \y’ | on
C

Veer » Voot wvee )

\

SW-DEVELOPMENT

-Watchdog: timeout; never causes a reset
RESET -RSTN: can be controlled by debug tool
External RSTN pulse
—does not lead 1o Reset mode

-is not extended by intemal driver

=) ) () | G G
( sLesp J[ sTANDBY )( NORMAL ] [ NORMAL J[ sTANDEY J( sLeep ]

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

15 Public Information Onsem]
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Data Sheet updates (10/11)

Figure 10 -state Diagram of the V¢, Regulator Control:
» Refer to correct threshold levels / names | * Typo correction (in green)

Request to deactivate V... by SPI or the main control logic

VCC2 OFF

SPI bit VCC20K := 0
SPI bit VCC2ERR := 0 VCC2EN:=0 & CANTXEN:=0
Ve, regulator: off & CANRXEN:=0 written to SPI
Request to activate V..,
by SPI or the main control logic
9
3 & —
A
§ S VCC2 POWER-UP VCC2 NOT STARTING
Z
H S i Timer reached SPI bit VCC20K := 0
3|E start timer tycca starmue o SPI bit VCC2ERR := 1
ot 5 y issue IRQ - if enabled
§ 5 Ve, regulator: on Veez < Veez uvo Ve, regulator: off
S
€2
2
Veez > Veez v
VCC2 ON Veca < Vecavo VCC2 UNDERVOLTAGE
s SPI bit VCC20K := 0
apply SPI settings for CAN SPI bit VCC2ERR := 1
SPI bit VC(‘ZZOK =1 issue IRQ - if enabled
Veez Ton - Veez > Vecz uvm Reset in sleep mode
: = Ve regulator: on

Figure 10. State Diagram of the Vcc2 Regulator Control

Public Information Onsem"
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Final Product/Process Change Notification

Document #:FPCN236587S1
Issue Date:28 Mar 2023

Public Information
17 ublic ormatiol

Data Sheet updates (11/11)

Throughout document:
+ Minor typo and layout corrections

Confidential © onsemi 2021

onsemi

Reason / Motivation for Change:

Quality improvement

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 onsemi in relation to the PCN, associated risks are verified and excluded.

No anticipated impacts.

Sites Affected:

onsemi Sites

External Foundry/Subcon Sites

onsemi, Gresham United States

None

Marking of Parts/ Traceability of
Change:

Traceability guaranteed by datecode

Reliability Data Summary:

AEC 1pager (unchanged as compared to FPCN23658ZS).

Electrical Characteristics Summary:

Electrical characteristics are not impacted.
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m Final Product/Process Change Notification
O n S e ‘m Document #:FPCN23658ZS1

Issue Date:28 Mar 2023

List of Affected Parts:

specific PCN addendum in the PCN email notification, or on the PCN Customized Portal.

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

Current Part Number New Part Number

Qualification Vehicle

NCV7440C1 N/A

0SBCA-600
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