Final Product/Process Change Notification

ON Semiconductor | | Document # : FPCN21162Z

Issue Date: 8 December 2015

Title of Change: NCV70627 Parameters Change (Datasheet Update — Rev.0)

Proposed first ship date: 8 December 2016 or earlier after customer approval

Contact information: Contact your local ON Semiconductor Sales Office or Javier Alonso <Javier.Alonso@onsemi.com>
Samples: Contact your local ON Semiconductor Sales Office

Additional Reliability Data: Contact your local ON Semiconductor Sales Office or Javier Alonso <Javier.Alonso@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 after customer approval.
ON Semiconductor will consider this change approved unless specific conditions of acceptance are provided in
writing within 30 days of receipt of this notice. To do so, contact <PCN.Support@onsemi.com>.

Change Part Identification: Affected products will be identified with date code.
Change category: ] wafer Fab Change ] Assembly Change ] Test Change Other _New datasheet version_
Change Sub-Category(s): [ Material Change Datasheet/Product Doc change
[ manufacturing Site Change/Addition [ Product specific change [ shipping/Packaging/Marking
[ Manufacturing Process Change [ Other:
Sites Affected:
L Al site(s) not applicable ] ON semiconductor site(s) : [ External Foundry/Subcon site(s)

1)

2)

3)

4)

5)

6)

Description and Purpose

New package for this product added (QFN32 5x5, CASE488AM).

Absolute Maximum Ratings Supply voltage VBB and hardwired address VHW2: range changed to -0.3V to +40V.
The reason to change from 36V to 40V is to improve the test coverage (increasing Vstress level) as the technology is able to withstand that
voltage.

Tj - operating junction temperature range changed to parametric operating junction temperature and functional operating junction
temperature.

Original operating junction temperature was in range from -40 to +165 °C

Parametric operating junction temperature is now in range from -40 to +145 °C

Functional operating junction temperature is now in range from -40 to +160 °C (corrected value; to be compatible with other stepper
driver chips)

ROjp — thermal resistance, junction to exposed pad changed.

Original value was 0.95 K/W but since chip contains non-conductive die attach following values are correct:
For SSOP package ROjp is 3.3 K/W.

For QFN package ROjp is 14 K/W.

The reason for change is the correction of that parameter for SSOP and including the one for QFN package.

Idd_lim — current limitation on the Vdd voltage changed from 80mA to 85mA (@VBB=14V, pin shorted to ground).
The reason for relaxing the parameter is to have Cpk>1.67 and stable yields in production for both packages over the fab process window.

Added PCB design example for QFN package.
The reason of adding of PCB example for QFN is to be consistent with SSOP PCB example
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Reliability Data Summary: See attached Qualification reports

To access file attachments on pdf copy of PCN, please be guided by the steps below:
1. Download pdf copy of the PCN to your computer
Open the downloaded pdf copy of the PCN

2
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 Characteristic Summary:

Absolute Maximum Ratings

e Original Datasheet (Table 2, p 3):

Parameter Min Max Unit

Vgg, VHW2 Supply voltage, hardwired address pin (Note 4) -0.3 +36 (Note 3) V

NOTE:

3. For limited time: Vgg <0.5 s, SWI| and HW2 pins <1.0 s.
4. Maximum allowed voltage between two device pins is 60 V.

e Updated Datasheet (Table 2, p 2):

Parameter Min Max Unit

Vpgg, VHW2 Supply voltage, hardwired address pin (Note 4) -0.3 +40 (Note 3) \%

NOTE:

3. For limited time: Vgg <0.5 5, SWI and HW2 pins <1.0 s.
4. Maximum allowed voltage between two device pins is 60 V.

Operating Ranges

e Original Datasheet (Table 3, p3) :
Table 3. OPERATING RANGES

Parameter Min Max Unit
Ves Supply voltage +5.5 +29 V
T, Operating junction temperature range (Note 5) -40 +165 °C

NOTE:

5. The circuit functionality is not guaranteed outside the Operating junction temperature range.
A mission profile describes the application specific conditions such as, but not limited to, the cumulative operating conditions over life time,
the system power dissipation, the system’s environmental conditions, the thermal design of the customer’s system, the modes, in which the
device is operated by the customer, ete.

e Updated Datasheet (Table 3, p2) :
Table 3. OPERATING RANGES

Parameter Min Max Unit
Vs Supply voltage +55 +29 \
Typ Parametric Operating junction temperature range (Note 8) -40 +145 °C
T Functional Operating junction temperature range (Note 9) -40 +160 °C

NOTE:

8. The parametric characteristics of the circuit are not guaranteed outside the parametric operating junction temperature range.
9. The maximum functional operating temperature range can be limited by thermal shutdown Ttsd.
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ON Semiconductor

Thermal Resistance

e Original Datasheet (Table 5, p6) :

Rth Rth Rth
Junction-to-Leads and Junction-to-Ambient Junction-to-Ambient
Package Exposed Pad - Rthjp Rthja (1SOP) Rthja (2S2P)
SSOP-36EP 0,95 60 30
e Updated Datasheet (Table 6, p5) :
Table 6. THERMAL RESISTANCE

Characteristics Package Symbol Min Typ Max Unit
Thermal Resistance, Junction—-to-Exposed Pad (Note 10) SSOP-36 Rogp - 3.3 - KW
Thermal Resistance, Junction—-to-Exposed Pad (Note 10) QFN32 Roup - 14 - KW

10. Also includes typical solder thickness under the Exposed Pad (EP).

DC Parameters

e Original Datasheet (Table 6, p8) :

l4dLim Current limitation Pin shorted to ground 80 mA
Vgg = 14V

e Updated Datasheet (Table 7, p7) :

lddLim Current limitation Pin shorted to ground 85 mA
VBB =14V

List of affected Standard Parts:

Part Number Qualification Vehicle
NCV70627DQ001G NA
NCV70627DQO001R2G NA
NCV70627MWO002R2G NA
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Product name
Project name
Mask version

Foundry

Date

Qualification supervised by

NCV70627

PRODUCT
QUALIFICATION
REPORT

NCV70627
0C627
OAA

ON Semiconductor fab 2

15 January 2013

D. Tack

Page 1/15

The information contained herein is the exclusive property of ON Semiconductor and shall not be distributed, reproduced or
disclosed in whole or in part without prior written permission of ON Semiconductor.

www.onsemi.com





NCV70627

PRODUCT QUALIFICATION

Scope :

Product qualification report of 0C627 (mask version OAA), according to
product qualification plan “QP_0C627_SSOP36_rev1.0”, qualification results per
AEC-Q100-Rev-G (grade 1).

Contents :
Introduction :page 2
AEC-Q100 Qualification Plan Coverage :page 3
A1 & A2 - HAST :page 4
A1 & A3 - Unbiased HAST :page 5
A1 & A4 - Temperature Cycling :page 6
A1 & A5 — Power Temperature Cycling :page 7
A6 - High Temperature Storage :page 8
B1 - High Temperature Operating Lifetest :page 9
B2 - Early Life Failure Rate :page 10
C2 - Wire Bond Pull : page 11
E2 & E3 - ESD HBM & CDM : page 12
E4 - Latch-up :page 13
Appendix — Aging drift analysis after HTOL : page 15
Product description :
Product : 0C627
Mask version : OAA
Technology : I3T50E
Waferfab : ON Semiconductor Fab 2 (Belgium)
Package : SSOP 36 EP
Assembly house : ON Semiconductor OSPI (Philippines)

Qualification material description :

The qualification tests have been all executed on SLR mask set OAA.
All material has been assembled in the production package.

Conclusion :
The product qualification has been successfully completed.
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NCV70627

QUALIFICATION PLAN COVERAGE

AEC-Q100

A1l

Moisture Preconditioning (PC)

See pages 4 to 7 of this report

A2

HAST Biased (HAST)

See page 4 of this report

A3

HAST Unbiased (UHST)

See page 5 of this report

A4

Temperature Cycling (TC)

See page 6 of this report

A5

Power Temperature Cycling (PTC)

See page 7 of this report

A6

High Temperature Storage (HTS)

See page 8 of this report

B1

High Temperature Operating Lifetest (HTOL)

See page 9 of this report

B2

Early Life Failure Rate ; Burn-in (ELFR)

See page 10 of this report

B3

NVM Endurance (EDR)

Not applicable (no NVM)

C1

Wire Bond Shear (WBS)

See generic package qualification report

C2

Wire Bond Pull Strength (WBP)

See page 11 of this report

C3

Solderability (SD)

See generic package qualification report

C4

Physical Dimensions (PD)

See generic package qualification report

C5

Solder Ball Shear (SBS)

Not applicable (no solder balls)

C6

Lead Integrity (LI)

Not applicable (no through-hole leads)

D1

Electromigration (EM)

See generic technology qualification report

D2

Time Dependent Dielectric Breakdown (TDDB)

See generic technology qualification report

D3

Hot Carrier Injection (HCI)

See generic technology qualification report

D4

Negative Bias Temperature Instability (NBTI)

See generic technology qualification report

D5

Stress Migration (SM)

See generic technology qualification report

E1

Pre- and Post-stress Test (TEST)

See information in the applicable
reliability test pages of this report

E2

ESD - Human Body Model (HBM)

See page 12 of this report

E3

ESD - Charged Device Model (CDM)

See page 12 of this report

E4

Latch-up (LU)

See page 13 of this report

E5

Electrical Distributions (ED)

See separate report in PPAP

E6

Fault Grading (FG)

>98%

E7

Characterization (CHAR)

This item is covered by following elements :
- Electrical Distributions (E5)
- Design FMEA (auditable)
- Process FMEA (auditable)
- Control Plans (auditable)

E8

Electrothermally-Induced Gate Leakage (GL)

Not required

E9

Electromagnetic Compatibility (EMC)

Performed at application level

E10

Short Circuit Characterization (SC)

Not required

E11

Soft Error Rate (SER)

Not required

F1

Part Average Testing (PAT)

Implemented in production test flow (auditable)

F2

Statistical Bin/Yield Analysis (SBA)

Implemented in production test flow (auditable)

G1-G8

Cavity Package Integrity Tests (Test Group G)

Not applicable (no cavity package)
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NCV70627

A1 & A2
BIASED HAST

Test vehicle info :

Device type
Mask version
Lot number
Waffab route
Package

Test flow descr

- 0C627

: OAA

- C48127.7, C50436.2, C50437.2

- I3T50E (ON Semi FAB2 Belgium)
: SSOP 36 EP (OSPI Philippines)

iption and results :

TEST SAMPLE | FAILURES
SIZE |OBSERVED
Functional Test
@ +25°C 3x77 0
Functional Test
@ +140°C 3x77 0
Preconditioning :
Moisture soak JEDEC MSL = 2
(168 Hrs @ 85°C/60%RH) 3x77
+ Convection Reflow Soldering
(3x @ 260°C)
Scanning Acoustic Microscopy 3x5 0
Functional Test
@ +25°C 3x77 0
HAST
264 Hrs @ 110°C/85%Rh 3x77
Functional Test
@ +25°C 3x77 0
Functional Test
@ +140°C 3x77 0

Conclusion :

After preconditioned HAST, all components have remained functional and
within specification at the required test temperatures.
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NCV70627

A1 & A3
UNBIASED HAST

Test vehicle info :

Device type
Mask version
Lot number
Waffab route
Package

:0C627

:OAA

: C48127.7, C50436.2, C50437.2
:I3T50E (ON Semi FAB2 Belgium)
: SSOP 36 EP (OSPI Philippines)

Test flow description and results :

TEST SAMPLE | FAILURES
SIZE | OBSERVED
Functional Test
@ +25°C 3x77 0
Preconditioning :
Moisture soak JEDEC MSL = 2
(168 Hrs @ 85°C/60%RH) 3x77
+ Convection Reflow Soldering
(3x @ 260°C)
Functional Test
@ +25°C 3x77 0
UHAST
264 Hrs @ 110°C/85%Rh 3x77
Functional Test
@ +25°C 3x77 0

Conclusion :

After preconditioned Unbiased HAST, all components have remained
functional and within specification at the required test temperature.
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NCV70627

Test vehicle info :
Device type :0C627
Mask version : OAA
Lot number : C48127.7, C50436.2, C50437.2
Waffab route 1 I3T50E (ON Semi FAB2 Belgium)
Package : SSOP 36 EP (OSPI Philippines)
Test flow description and results :
TEST SAMPLE | FAILURES
SIZE | OBSERVED
Functional Test
@ +25°C 3x77 0
Functional Test
@ +140°C 3x77 0
Preconditioning :
Moisture soak JEDEC MSL = 2
(168 Hrs @ 85°C/60%RH) 3x77
+ Convection Reflow Soldering
(3x @ 260°C)
Functional Test
@ +25°C 3x77 0
Temperature Cycling
500x_-65/175°C 3x77
Functional Test
@ +140°C 3x77 0

Conclusion :

After preconditioned Temperature Cycling, all components have remained
functional and within specification at the required test temperature.
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NCV70627

A1 & A5
POWER TEMPERATURE CYCLING

Test vehicle info :

Device type :0C627

Mask version :OAA

Lot number :C48127.7

Waffab route 1 I3T50E (ON Semi FAB2 Belgium)
Package : SSOP 36 EP (OSPI Philippines)

Test flow description and results:

TEST SAMPLE FAILURES
SIZE OBSERVED
Functional Test
@ +25°C 1x45 0
Functional Test
@ +140°C 1x45 0
Preconditioning :
Moisture soak JEDEC MSL =2
168 Hrs @ 85°C/60%RH) 1x45
(
+ Convection Reflow Soldering
(3x @ 260°C)
Functional Test
@ +25°C 1x45 0
Functional Test
@ +140°C 1x45 0
Power temperature Cycling 1x 45
1000x -40°C/125°C
Functional Test
@ +25°C 1x45 0
Functional Test
@ +140°C 1x45 0

Conclusion:

After preconditioned Power Temperature Cycling, all components have
remained functional and within specification at the required test temperatures.

Page 7/15

The information contained herein is the exclusive property of ON Semiconductor and shall not be distributed, reproduced or
disclosed in whole or in part without prior written permission of ON Semiconductor.

www.onsemi.com





NCV70627

A6
HIGH TEMPERATURE STORAGE

Test vehicle info :

Device type :0C627

Mask version : OAA

Lot number : C50436.2

Waffab route 1 I3T50E (ON Semi FAB2 Belgium)
Package : SSOP 36 EP (OSPI Philippines)

Test flow description and results :

TEST SAMPLE | FAILURES
SIZE |OBSERVED
Functional Test
@ +25°C 1x45 0
Functional Test
@ +140°C 1x45 0
High Temperature Storage 1x 45
500 Hrs @ 175°C
Functional Test
@ +25°C 1x45 0
Functional Test
@ +140°C 1x45 0

Conclusion :

After High Temperature Storage, all components have remained functional at
the required test temperatures.
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NCV70627

B1
HIGH TEMPERATURE
OPERATING LIFETEST

Test vehicle info :

Device type :0C627

Mask version :OAA

Lot number : C48127.7, C50436.2, C50437.2
Waffab route 1 I3T50E (ON Semi FAB2 Belgium)
Package : SSOP 36 EP (OSPI Philippines)

Test flow description and results :

TEST SAMPLE | FAILURES
SIZE OBSERVED

Functional Test

@ +25°C 3x77 0
Functional Test

@ +140°C 3x77 0
Functional Test

@ -40°C 3x77 0

High Temperature Operating Lifetest 3% 77
500 Hrs @ Ta = 125°C '

Functional Test

@ +25°C 3x77 0

High Temperature Operating Lifetest 3% 77
1500 Hrs @ Ta = 125°C

Functional Test

@ +25°C 3x77 0
Functional Test

@ +140°C 8x77 0
Functional Test

@ -40°C 3x77 0

Conclusion :

After High Temperature Operating Lifetest, all components have remained
functional and within specification at the required test temperatures.
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NCV70627

B2

EARLY LIFE FAILURE RATE

Test vehicle info:

structural similarity.

Test flow description and results:

TEST SAMPLE SIZE (;:BA'SLEUR'?,EESD
Fun%i%%aJCTeSt 3 x 800 0
Fungc;rgaJCTest 3 x 800 0
Furgig)gglogest 3 x 800 0

Conclusion:

Generic data for the I3T50 technology are reported through the principle of

All burn-in exercises are dynamic and under maximum operating conditions.

After Dynamic Burn-in, all components have remained functional and within
specification at the required test temperatures.
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NCV70627

C2

WIRE BOND PULL

Test vehicle info :

Device type :0C627

Mask version : OAA

Lot number :C48127.7

Waffab route 1 I3T50E (ON Semi FAB2 Belgium)
Package : SSOP 36 EP (OSPI Philippines)

Test flow description and results :

FAILURES
TEST SAMPLE SIZE OBSERVED
, 30 bonds from
Wire Bond Pull 5 devices 0
Preconditioning :
Moisture soak JEDEC MSL =2
(168 Hrs @ 85°C/60%RH) 5
+ Convection Reflow Soldering
(3x @ 260°C)
Temperature Cycling 5
500x -65°C/175°C
, 30 bonds from
Wire Bond Pull 5 devices 0

Conclusion :

Wire Bond Pull strength minimum was 5.7grams, so WBP
(3grams) are met.

requirements
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NCV70627

E2 & E3
ELECTROSTATIC DISCHARGE
TESTS
Test vehicle info :

Device type :0C627

Mask version : OAA

Lot number : C48127.7

Waffab route 1 I3T50E (ON Semi FAB2 Belgium)

Package : SSOP 36 EP (OSPI Philippines)

Test description and results :
E2 - Human Body Model

- Test details :
Test according to EIA-JESD22-A114 (one pulse per polarity).

- Testresults including all pins:

HBM +/-0.5 kV : 0 failure / 3 devices
HBM +/-1.0 kV : 0 failure / 3 devices
HBM +/-1.5 kV : 0 failure / 3 devices
HBM +/-2.0 kV : 0 failure / 3 devices
- Test results on MOTXN, MOTXP, MOTYN, MOTYP, LIN, VBB & GND
pins:
HBM +/-3.0 kV : 0 failure / 3 devices
HBM +/-4.0 kV : 0 failure / 3 devices

E3 - Charge Device Model

- Test details :
Test according to ESD STM5.3.1-1999 (robotic) (3 pulses per
polarity).
- Testresults :
CDM +/-250V : 0 failure / 3 devices
CDM +/-500V : 0 failure / 3 devices
CDM +/-750V : 0 failure / 3 devices
Conclusion :

- The product specification for HBM (2.0 kV) on all pins is met.
- The product requirement for HBM (4.0 kV) on the critical module pins is met.
- The product requirement for CDM (500V & 750 V on corner pins) is met.
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NCV70627

E4
LATCH-UP TEST
Test vehicle info :
Device type :0C627
Mask version : OAA
Lot number : C48127.7
Waffab route 1 I3T50E (ON Semi FAB2 Belgium)
Package : SSOP 36 EP (OSPI Philippines)

Test description :

Test according to JEDEC standard EIA/JESD78 ;
- temperature :125°C
- pulse duration : 10 ms

Supply bus information
Unom 29V
Utest 29V
Iddtest 5mA

Supply over-voltage test
Icomp | 105 mA

1/0 over-current test

Ucomp LV pins + 5.0V & -1.65V
Ucomp HV pins +36V & -18V
Ucomp HV pins2 +40V & -40V

Qualification Criteria :
- ldd > 65mA
- No functional or parametric failures are allowed.
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NCV70627

Test results :

1) Supply overvoltage tests : 0 failure / 6 devices
No latch-up occurs when pulsing the supply-under-test up to 36V or current
compliance.

2) I/O overcurrent tests : 0 failure / 6 devices
No latch-up occurs when pulsing each 1/O pin up to +/- 120 mA or voltage
compliance.

3) Functional and parametric tests : 0 failure / 6 devices

All devices still function within the specifications after latch-up test.

Conclusion:

The latch-up specifications are met for supply overvoltages and for I/O
overcurrents (100mA) at 125°C.
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NCV70627

APPENDIX :
AGING DRIFT STUDY
AFTER HTOL

Aging drift analysis methodology :

- The analysis is based on the evolution of the Mean and Cpk values of the
parameters in the datasheet during High Temperature Operating Lifetest
(HTOL), as measured on ATE at 25°C.

- Following parameters are further analyzed :
o abs(mean shift) > 10% of the spec width, or :
o Cpk reduction of more than 0.17 (corresponding with a distribution shift
of Y2 sigma), for those parameters with a resulting Cpk at the end of
HTOL below 1.67.

Results :
In file “0C627_OAA_NCV70627 aging drift analysis {room temp 1500h}.pdf”,
the drift data are presented for the complete set of parameters in the product
specification.

None of the parameters are highlighted when applying the aging drift criteria.
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NCV70627

PRODUCT QUALIFICATION

Scope :

Product qualification report of 0C627 (mask version OBA), according to
product  qualification plan  “QP_0C627_NCV70627_NQFP32_5x5 Rev2_2”,
qualification results per AEC-Q100-Rev-G (grade 1).

Contents :
Introduction :page 2
AEC-Q100 Qualification Plan Coverage :page 3
A1 & A2 - HAST :page 4
A1 & A3 - Unbiased HAST :page 5
A1 & A4 - Temperature Cycling :page 6
A1 & A5 — Power Temperature Cycling :page 7
A6 - High Temperature Storage :page 8
B1 - High Temperature Operating Lifetest :page 9
B2 - Early Life Failure Rate :page 10
C2 - Wire Bond Pull : page 11
E2 & E3 - ESD HBM & CDM : page 12
E4 - Latch-up :page 13
Appendix — Aging drift analysis after HTOL : page 15
Product description :
Product : 0C627
Mask version : OBA
Technology : I3T50E
Waferfab : ON Semiconductor Fab 2 (Belgium)
Package : QFN32 EP 5x5
Assembly house : UTAC (Thailand)

Qualification material description :

The qualification tests have been all executed on SLR mask set OBA. All
material has been assembled in the production package. The package is qualified for
MSLS3 deliveries.

Conclusion :

The product qualification has been successfully completed.






NCV70627

QUALIFICATION PLAN COVERAGE

AEC-Q100

A1l Moisture Preconditioning (PC) See pages 4 to 7 of this report
A2 HAST Biased (HAST) See page 4 of this report
A3 HAST Unbiased (UHST) See page 5 of this report
A4 Temperature Cycling (TC) See page 6 of this report
A5 Power Temperature Cycling (PTC) See page 7 of this report
A6 High Temperature Storage (HTS) See page 8 of this report
B1 High Temperature Operating Lifetest (HTOL) See page 9 of this report
B2 Early Life Failure Rate ; Burn-in (ELFR) See page 10 of this report
B3 NVM Endurance (EDR) Not applicable (no NVM)
C1 Wire Bond Shear (WBS) See generic package qualification report
C2 Wire Bond Pull Strength (WBP) See page 11 of this report
C3 Solderability (SD) See generic package qualification report
C4 Physical Dimensions (PD) See generic package qualification report
C5 Solder Ball Shear (SBS) Not applicable (no solder balls)
C6 Lead Integrity (LI) Not applicable (no through-hole leads)
D1 Electromigration (EM) See generic technology qualification report
D2 Time Dependent Dielectric Breakdown (TDDB) See generic technology qualification report
D3 Hot Carrier Injection (HCI) See generic technology qualification report
D4 Negative Bias Temperature Instability (NBTI) See generic technology qualification report
D5 Stress Migration (SM) See generic technology qualification report
E1 Pre- and Post-stress Test (TEST) Sge ipformation in the applicable
reliability test pages of this report
E2 ESD - Human Body Model (HBM) See page 12 of this report
E3 ESD - Charged Device Model (CDM) See page 12 of this report
E4 Latch-up (LU) See page 13 of this report
E5 Electrical Distributions (ED) See separate report in PPAP
E6 Fault Grading (FG) >98%
This item is covered by following elements :
- Electrical Distributions (E5)
E7 Characterization (CHAR) - Design FMEA (auditable)
- Process FMEA (auditable)
- Control Plans (auditable)
E8 Electrothermally-Induced Gate Leakage (GL) Not required
E9 Electromagnetic Compatibility (EMC) Performed at application level
E10 Short Circuit Characterization (SC) Not required
E11 Soft Error Rate (SER) Not required
F1 Part Average Testing (PAT) Implemented in production test flow (auditable)
F2 Statistical Bin/Yield Analysis (SBA) Implemented in production test flow (auditable)
G1-G8 | Cavity Package Integrity Tests (Test Group G) Not applicable (no cavity package)






NCV70627

A1 & A2
BIASED HAST

Test vehicle info :

Device type
Mask version
Lot number
Waffab route
Package

:0C627

:OBA

: D29504.2, D31958.2, D32619.2

1 I3T50E (ON Semiconductor FAB2 Belgium)
: QFN32-EP 5x5 (UTAC Thailand)

Test flow description and results :

TEST SAMPLE | FAILURES
SIZE |OBSERVED
Functional Test
@ +41°C 3x77 0
Functional Test
@ +145°C 3x77 0
Preconditioning :
Moisture soak JEDEC MSL =3
(192 Hrs @ 30°C/60%RH) 3x77
+ Convection Reflow Soldering
(3x @ 260°C)
Scanning Acoustic Microscopy 3x5 0
Functional Test
@ +41°C 3x77 0
HAST
264 Hrs @ 110°C/85%Rh 3x77
Functional Test 1
@ +41°C 3x77-1 1
Functional Test
@ +145°C 3x77-1 1

Conclusion :

After preconditioned HAST, not all components have remained functional and
within specification at the required test temperatures. One device did not pass the

post ATE measurement of the HAST test.

implemented.

A permanent corrective action is

! One device failed ATE testing after preconditioned HAST test, having MOTXP pin shorted to VBB.
This failure is attributed to the activation of a latent defect during the stress conditions. Corrective
action at ON semiconductor has been taken by improvement of fab process and improved screening

during functional test in the production programs. Further details can be found in 8D-report

“8D_0C514_OBA_NCV70627_HAST_REL1502_v01”.
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A1 & A3
UNBIASED HAST

Test vehicle info :

Device type :0C627

Mask version : OBA

Lot number : D29504.2, D31958.2, D32619.2

Waffab route 1 I3T50E (ON Semiconductor FAB2 Belgium)
Package : QFN32-EP 5x5 (UTAC Thailand)

Test flow description and results :

TEST SAMPLE | FAILURES
SIZE | OBSERVED

Functional Test
@ +41°C 3x77 0
Preconditioning :
Moisture soak JEDEC MSL = 3
rs Y% X
(192 Hrs @ 30°C/60%RH) 3x77
+ Convection Reflow Soldering
(3x @ 260°C)
Functional Test
@ +41°C 3x77 0
UHAST
264 Hrs @ 110°C/85%Rh 8x77
Functional Test
@ +41°C 3x77 0

Conclusion :

After preconditioned Unbiased HAST, all components have remained
functional and within specification at the required test temperature.
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Test vehicle info :
Device type :0C627
Mask version :OBA
Lot number : D29504.2, D31958.2, D32619.2
Waffab route 1 I3T50E (ON Semiconductor FAB2 Belgium)
Package : QFN32-EP 5x5 (UTAC Thailand)
Test flow description and results :
TEST SAMPLE | FAILURES
SIZE OBSERVED
Functional Test
@ +41°C 3x77 0
Functional Test
@ +145°C 8x77 0
Preconditioning :
Moisture soak JEDEC MSL =3
(192 Hrs @ 30°C/60%RH) 3x77
+ Convection Reflow Soldering
(3x @ 260°C)
Functional Test
@ +41°C 3x77 0
Temperature Cycling
500x -65/175°C 3x77
Functional Test
@ +145°C 8x77 0

Conclusion :

After preconditioned Temperature Cycling, all components have remained
functional and within specification at the required test temperature.





NCV70627

A1 & A5

POWER TEMPERATURE CYCLING

Test vehicle info :

Device type :0C627
Mask version :OBA
Lot number : D29504.2

Waffab route
Package

Test flow description and results:

1 I3T50E (ON Semiconductor FAB2 Belgium)
: QFN32-EP 5x5 (UTAC Thailand)

TEST SAMPLE FAILURES
SIZE OBSERVED
Functional Test
@ +41°C 1x45 0
Functional Test
@ +145°C 1x45 0
Preconditioning :
Moisture soak JEDEC MSL =3
192 Hrs @ 30°C/60%RH) 1x22
(
+ Convection Reflow Soldering
(3x @ 260°C)
Functional Test
@ +41°C 1x45 0
Functional Test
@ +145°C 1x45 0
Power temperature Cycling 1x 45
1000x -40°C/125°C'
Functional Test
@ +41°C 1x45 0
Functional Test
@ +145°C 1x45 0

Conclusion:

After preconditioned Power Temperature Cycling, all components have
remained functional and within specification at the required test temperatures.

" Timax ~ 160°C






NCV70627

A6
HIGH TEMPERATURE STORAGE

Test vehicle info :

Device type
Mask version
Lot number
Waffab route
Package

:0C627
:OBA
: D29504.2,

1 I3T50E (ON Semiconductor FAB2 Belgium)

: QFN32-EP 5x5 (UTAC Thailand)

Test flow description and results :

TEST SAMPLE | FAILURES
SIZE |OBSERVED
Functional Test
@ +41°C 1x45 0
Functional Test
@ +145°C 1x45 0
High Temperature Storage 1x 45
1000 Hrs @ 175°C
Functional Test
@ +41°C 1x45 0
Functional Test
@ +145°C 1x45 0

Conclusion :

After High Temperature Storage, all components have remained functional at
the required test temperatures.
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B1

HIGH TEMPERATURE
OPERATING LIFETEST

Test vehicle info :

Device type :0C627

Mask version :OBA

Lot number : D29504.2, D31958.2, D32619.2

Waffab route : I3T50E (ON Semiconductor FAB2 Belgium)
Package : QFN32-EP 5x5 (UTAC Thailand)

Test flow description and results :

Conclusion :

TEST SAMPLE | FAILURES
SIZE OBSERVED

Functional Test

@ +41°C 3x77 0
Functional Test

@ +145°C 3x77 0
Functional Test

@ -40°C 3x77 0

High Temperature Operating Lifetest 3% 77
500 Hrs @ Ta = 141°C °

Functional Test

@ +41°C 3x77 0

High Temperature Operating Lifetest 3% 77
1500 Hrs @ Ta = 141°C '

Functional Test

@ +41°C 3x77 0
Functional Test

@ +145°C 8x77 0
Functional Test

@ -40°C 3x77 0

After High Temperature Operating Lifetest, all components have remained
functional and within specification at the required test temperatures.

" Tjavg ~ 165°C






NCV70627

B2

EARLY LIFE FAILURE RATE

Test vehicle info:

Generic data for the I3T50 technology are reported through the principle of

structural similarity.

All burn-in exercises are dynamic and under maximum operating conditions.

Test flow description and results:

TEST SAMPLE SIZE (-',:BAISLEURF\{/EESD
Fung%rlsaJCTGSt 3 x 800 0
Fungc;rgaJCTest 3 x 800 0
FurgingngeSt 3 x 800 0

Conclusion:

After Dynamic Burn-in, all components have remained functional and within
specification at the required test temperatures.






NCV70627

C2
WIRE BOND PULL

Test vehicle info :

Device type :0C627

Mask version :OBA

Lot number : D29504.2

Waffab route 1 I3T50E (ON Semiconductor FAB2 Belgium)
Package : QFN32-EP 5x5 (UTAC Thailand)

Test flow description and results :

FAILURES
TEST SAMPLE SIZE OBSERVED
. 30 bonds from
Wire Bond Pull 5 devices 0
Preconditioning :
Moisture soak JEDEC MSL = 3
(192 Hrs @ 30°C/60%RH) 5
+ Convection Reflow Soldering
(3x @ 260°C)
Temperature Cycling 5
500x -65°C/175°C
. 30 bonds from
Wire Bond Pull 5 devices 0

Conclusion :

Wire Bond Pull strength minimum was 4.6grams, so WBP requirements
(3grams) are met.





NCV70627

E2 & E3
ELECTROSTATIC DISCHARGE
TESTS
Test vehicle info :

Device type :0C627

Mask version :OBA

Lot number :D261170.1

Waffab route 1 I3T50E (ON Semiconductor FAB2 Belgium)

Package : QFN32-EP 5x5 (UTAC Thailand)

Test description and results :
E2 - Human Body Model

- Test details :
Test according to EIA-JESD22-A114. One pulse of both positive and
negative polarity are applied to the pin(s) connected to terminal A using
the pin combinations described in paragraph 3.4 of method EIA-
JESD22-A114.

- Test results on the full d|e all pin combinations:

HBM +/-0.5 kV : 0 failure / 3 devices
HBM +/-1.0 kV : 0 failure / 3 devices
HBM +/-1.5 kV : 0 failure / 3 devices
HBM +/-2.0 kV : 0 failure / 3 devices
HBM +/-2.5 kV : 0 failure / 3 devices

- Test results on critical pins going out off the application: MOTXN, MOTXP,
MOTYN, MOTYP, LIN, VBB & GND pins:
HBM +/-3.0 kV X 0 failure / 3 devices
HBM +/-4.0 kV X 0 failure / 3 devices
HBM +/-4.5 kV : 0 failure / 3 devices






NCV70627
E3 - Charge Device Model

- Test details :
Test according to ESD STM5.3.1-1999 (robotic). Three discharges of
both positive and negative polarity are applied to every pin. The device
is charged via the pin-under-test. The test is carried out at room
temperature.

- Testresults :

CDM +/-250V : 0 failure / 3 devices

CDM +/-500V : 0 failure / 3 devices

CDM +/-500V (+/-750V on corner pins) : 0 failure / 3 devices

CDM +/-750V : 0 failure / 3 devices
Conclusion :

- The product specification for HBM (2.0 kV) on all pins is met.
- The product specification for HBM (4.0 kV) on the critical module pins is met.
- The product requirement for CDM (500V & 750 V on corner pins) is met.





NCV70627

E4
LATCH-UP TEST
Test vehicle info :
Device type :0C627
Mask version :OBA
Lot number :D261170.1
Waffab route : I3T50E (ON Semiconductor FAB2 Belgium)
Package : QFN32-EP 5x5 (UTAC Thailand)

Test description :

Test according to JEDEC standard EIA/JESD78. A sample of 6 devices is
subjected to latch-up testing using Supply over-voltage test and positive and
negative 1/O over-current tests with pulse duration of 10 ms. The test is
carried out at 125°C.

Supply bus information
Unom 29V
Utest 29V
Iddtest 5 mA

Supply over-voltage test
Icomp | 105 mA

1/0 over-current test

Ucomp LV pins + 5.0V & -1.65V
Ucomp_ HV pins +36V & -18V
Ucomp_HV pins2 +40V & -40V

Qualification Criteria :
- ldd < 65mA
- No functional or parametric failures are allowed.
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Test results :

1) Supply overvoltage tests : 0 failure / 6 devices
No latch-up occurs when pulsing the supply-under-test up to 36V or current
compliance.

2) I/O overcurrent tests : 0 failure / 6 devices
No latch-up occurs when pulsing each 1/O pin up to +/- 120 mA or voltage
compliance.

3) Functional and parametric tests : 0 failure / 6 devices

All devices still function within the specifications after latch-up test.

Conclusion :

The latch-up specifications are met for supply overvoltages and for I/O
overcurrents (100mA) at 125°C.





NCV70627

APPENDIX :
AGING DRIFT STUDY
AFTER HTOL

Aging drift analysis methodology :

- The analysis is based on the evolution of the Mean and Cpk values of the
parameters in the datasheet during High Temperature Operating Lifetest
(HTOL), as measured on ATE at -40°C, 41°C and 145°C.

- Following parameters are further analyzed :
o abs(mean shift) > 10% of the spec width, or :
o Cpk reduction of more than 0.17 (corresponding with a distribution shift
of Y2 sigma), for those parameters with a resulting Cpk at the end of
HTOL below 1.67.

Results :

In file “©0C627_OBA_NCV70627 aging drift analysis after 1500h”, the drift data
are presented for the complete set of parameters in the product specification.

No aging drifts are highlighted when applying the aging drift criteria on all
specification parameters.






