Packing/Shipping/Labeling Test Process Wafer Fab Materials

PCN Number: 20210820000.2B PCN Date: gg‘z"lamber 15,
Title: Qualification of TI Chengdu as an additional Assembly and Test site for select devices
Customer Contact: | PCN Manager \ Dept: | Quality Services
st oL . Estimated Sample Date Provided at Sample
Proposed 1°° Ship Date: | Mar 1, 2022 Availability: request
Change Type: \ _ _
<] | Assembly Site [ ] | Design [ ] | Wafer Bump Site
L | | Assembly Process || | Data Sheet || | Wafer Bump Material
Z Assembly Materials | | | Part humber change | | Wafer Bump Process
| | | Mechanical Specification X] | Test Site | | | Wafer Fab Site
< [ ]

Wafer Fab Process

PCN Details

Description of Change:

Revision B is to announce the addition of new devices that was not included on the original PCN
notification. The new devices are highlighted and bolded in the device list below under Group 1.
The expected first shipment date for the new devices will be 180 days from this notice (May 18,
2022) for the newly added devices only. The proposed 1% ship date of Mar 01, 2022 still applies for
the original set of devices.

Texas Instruments is pleased to announce the qualification of TI Chengdu as additional Assembly
and Test Site for Select Devices listed in the “Product Affected” Section. Material differences are
as follows.

Assembly Site Assembly Site Origin | Assembly Country Code Assembly City
UTAC NSE THA Bangkok
TI Chengdu CDA CHN Chengdu

Group 1 Material Differences:

UTAC TI Chengdu
Mount Compound PZ0035 4207123
Lead finish Matte Sn NiPdAu
Group 2 Material Differences:
UTAC TI Chengdu
Mount Compound PZ0035 4207123
Wire diameter 2.0 mil Cu 1.3mil Cu
Lead finish Matte Sn NiPdAu
Group 3 Material Differences:
UTAC TI Chengdu
Mount Compound PZ0035 4207123
Wire type 1mil, 1.3mil Au 0.8mil, 1mil Cu
Lead finish Matte Sn NiPdAu

Test coverage, insertions, conditions will remain consistent with current testing.

Package Outline Drawing Differences:
UTAC TI Chengdu

Texas Instruments, Inc. TI Confidential-NDA Restrictions PCN# 20210820000.2B
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Reason for Change:

Continuity of supply.

Anticipated impact on Form, Fit, Function, Quality or Reliability (positive / negative):

None

Impact on Environmental Ratings

Checked boxes indicate the status of environmental ratings following implementation of this

change. If below boxes are checked, there are no changes to the associated environmental ratings.

RoHS

REACH

Green Status

IEC 62474

X No Change

X No Change

™ No Change

X No Change

Changes to product identification resulting from this PCN:

Texas Instruments, Inc.

TI Confidential-NDA Restrictions

PCN# 20210820000.2B




Assembly Site

UTAC

Assembly Site Origin (22L)

ASO: NSE

CDAT

Assembly Site Origin (22L)

ASO: CDA

Sample product shipping label (not actual product label)

TEXAS
INSTRUMENTS
MADE IN: Malifsia
2DC: 24:

o

MSL 1 /235C/UNLIM

MSL '2 /260C/1 YEAR|SEAL DT
03/29/04

OPT:

LBL: 5o (L)T0:1750

(2P) REV: (V)
(20L) CSO: SHE
(22L) ASO:MLA

G3 = Matte Sn
G4 = NiPdAu

(17) SN74LSO7NSR

(@) 2000 (o) 0336

31T)LOT: 3959047MLA

4W) TKY (1T) 7523483S12
P)

0033317
(21L) CCO:USA

(23L) ACO:MYS

Group 1 Product Affected:

DS90UB935TRHBRQ1 LM53600LQDSXRRB TCAN1043DMTRQ1 TCAN1046DMTRQ1
DS90UB935TRHBTQ1 LM53600LQDSXTRB TCAN1043DMTTQ1 TCAN1046VDMTRQ1
DS90UB951TRHBRQ1 LM53600NQDSXRRB TCAN1043GDMTRQ1 TLIN1022ADMTRQ1
DS90UB9S51TRHBTQ1 LM53601AQDSXRRB TCAN1043GDMTTQ1 TLIN1022DMTRQ1
DS90UB953ATRHBRQ1 LM53601LQDSXRRB TCAN1043HDMTRQ1 TLIN1022DMTTQ1
DS90UB953ATRHBTQ1 LM53601LQDSXTRB TCAN1043HDMTTQ1 TLIN2022DMTRQ1
DS90UB953TRHBRQ1 LM53601NQDSXRRB TCAN1043HGDMTRQ1 TLIN2022DMTTQ1
DS90UB9S53TRHBTQ1 SN191046VDMTRQ1 TCAN1043HGDMTTQ1

Group 2 Product Affected:
LM536003QDSXRQ1 LM53601AQDSXRQ1 LM53600LQDSXRQ1 LM536013QDSXRQ1
LM536003QDSXTQ1 LM53601AQDSXTQ1 LM53600LQDSXTQ1 LM53601MQDSXRQ1
LM536005QDSXRQ1 LM53601AQWDSXTQ1 LM53600LQWDSXRQ1 LM53601MQDSXTQ1
LM536005QDSXTQ1 LM53601LQDSXRQ1 LM53600LQWDSXTQ1 LM53601NQDSXRQ1
LM53600AQDSXRQ1 LM53601LQDSXTQ1 LM53600MQDSXRQ1 LM53601NQDSXTQ1
LM536013QDSXTQ1 LM53601LQWDSXRQ1 LM53600MQDSXTQ1
LM536015QDSXRQ1 LM53601LQWDSXTQ1 LM53600NQDSXRQ1
LM536015QDSXTQ1 LM53600AQDSXTQ1 LM53600NQDSXTQ1

Group 3 Product Affected:
LM25141QRGERQ1 TPS3850G09QDRCRQ1 TPS3850G33QDRCRQ1 TPS3850H18QDRCRQ1
LM25141QRGETQ1 TPS3850G12QDRCRQ1 | TPS3850G50QDRCRQ1 | TPS3850H25QDRCRQ1
LM5141QRGERQ1 TPS3850G18QDRCRQ1 TPS3850H01QDRCRQ1 TPS3850H30QDRCRQ1
LM5141QRGETQ1 TPS3850G25QDRCRQ1 TPS3850H09QDRCRQ1 TPS3850H33QDRCRQ1
TPS3430WQDRCRQ1 TPS3850G30QDRCRQ1 TPS3850H12QDRCRQ1 TPS3850H50QDRCRQ1

Texas Instruments, Inc.
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Group 1 and 2 Qualification Report

Qualification Report (TCAN1043xxXx)
Automotive New Product Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)
Approved 04-Nov-2021

Qualification Results
Data Displayed as: Number of lots / Total sample size / Total failed

M QBs QBS QBs QBS QBS
in Test Qual Qual Product QBS Process  Process  Process L Package = Package
Test LSS/ Name/  Durat LaitE e Referenc Reference: Reference  Referenc e Reference  Reference
Spec ot Lot Conditio jon  JCAN143D TCAN143D = TCAN1042HVDR : - Reference: : :
MTRGH MTRQ1 B e CAXCET245Q o ~
Q n (MFAB) (MHS] TCAN1043 G1 MFAB TCAN1042H TCAN1051 RHLRG1 TCAN1146D UCC27282Q
ty DMTQ1 VDR VDRQ1 MTRGH DRCOA
Test Group A — Accelerated Environment Stress
Tests
STD- - | Level
PC ’:‘ 020 | 3| 77 P'iﬁ?ﬂ';dm 1- - - - No Fails NoFails | NoFals | NoFails
JESD 260C
22-
A113
JEDE
cJ
STD- - | Level
PC ’:‘ 020 | 3| 77 P'Eﬁ?n';dm 2 | NoFails | NoFails | NoFails - - - - NoFails | NoFails
JESD 260
22-
A3
'JE(I:J E Biased
HA | A HAST, 6
T | 2 JESD | 3 77 130085 | Hours 1770 323110 323110 2/154/0 1770 323100 323110 323110
22 %RH
A110
JEDE
A c Autoclave 6
AC JESD | 3 77 - 1770 323110 323110 2/154/0 1770 323100 323110 323110
3 53 121C Hours
Al02
JEDE
C
JESD
A 22- Temperat 500 32311
TC 4 A0 3 77 | ureCycle, | Cycle 1770 1770 323110 2/154/0 1770 323100 323110 323110
n
and -65M150C 5
Appe
ndix
3
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QBs QBs QBSs QBS QBS

Test 0-"'_"' . 0-"'_"' . Product QBS Process Process Process LR Package Package
Name/!  Durat De\nce; De\nce; Referenc Reference: Reference  Referenc Packﬂne. Reference  Reference
Conditio  ion Tcn:mg:.,n TCG:_I;(I:JD e: TCAN1042HVDR : e c'ﬁg:;ie' : :
n 1 @ TCANAD43 G1 MFAB TCAN1042H TCAN1051 RHLRGA TCAN1146D UCC272820Q
DMTGA VDRGA VDRQ1 MTRGA DRCGH
5TD8 Bond Pull
TC- A a3 Post T/C
WEB 4| Meth 1 30 500 Wires 173000 1/30/0 3/90/0 3/90/0 2160/0 1/30/0 3/90/0 3/80/0 3/80/0
P od Cycles
201
JEDE
PT | A C Power 1000
c 5 JESD | 1 45 | Temperat | Cycle NIA NIA NiA NIA NiA NiA NIA NIA NIA
22- ure Cycle 5
A105
JEDE High
C Temp
21— 2 JESD | 1 45 Storage JODS::L - 1/45/0 - 3M35/0 - - 313500 1770 -
22- Bake
A103 150C
JEDE High
C Temp
21— 2 JESD | 1 45 Storage H?J(:J?E - - 313500 - 2190/0 1/45/0 - - 3NM350
22- Bake
A103 175C
Test Group B — Accelerated Lifetime Simulation
Tests
JEDE
C )
g[ ? JESD| 3| 77 L'T;f}st Jgﬂi - - 323110 - - - 223110 - -
22-
A108
JEDE
C )
HT | B Life Test, | 1000
oL | 1| ESP| L TT 150C | Hours ) ) B ) ) B ) ) 323110
22-
A108
JEDE
C )
g[ ? JESD| 2| 77 L'TSTUESL Hi?ﬁs . . - 2123100 21541 (2) | 1770 - . .
22-
A108
AEC ;
E; 3 Qtoo | 3 | 800 EE:;ul;ge H:ﬁm - - - 31240010 216000 | 1/300/0 - - -
-008
Qual Qual aBs QaBSsS QBs QBS QBs QBs
Test - - Product  QBS Process  Process Process Package Package
Name/  Durat Dewcei De\ncei Referenc Reference: Reference Referenc Packﬂge. Reference  Reference
Conditio foT Tc'::;g:.,n Tcn:;l;g:.,n o TCAN1042HVDR . o Reference: . .
MTRQ1 e e | e CAXCET245Q . _
n (MFAB) (MHS) TCAN1043 Q1 MFAB  TCANMO42H TCANOS1 ~ o poq  ICANTMED UCC272820
DMTE1 VDRG1 VDRQ1 MTRQ1 DRCQ1
Rate,
125C
Early Life
AEC :
EL | Bl qioo| 3| sop| FAlure | 48 - - - - - - - - 31240000
FR | 2 008 Rate, Hours
140C
NV
Enduranc
AEC e. Data
ERD 2 Q100 | 3 7 Retention - - - - - - - - - -
-005 , and
Operation
al Life
Wire
we | ¢ AEC Bond
s 1 Qo0 | 1 30 Shear Wires 13060 173060 3/90/0 322810 216040 1/30/0 39010 390/0 390/0
-001 (Cpl=1.6
7
MIL-
STD8 Wire
V:;B (23 Mse:ih 1 30 ?8;:}':”2 Wires 1/30/0 1/30/0 3/90/0 3122810 2160/0 1/30/0 39010 3/90/0 3/90/0
od 7
201
JEDE Surface Fb
c c Mount Free
5D a3 JEZSD 1 15 Solderabil | Salde - - 11510 1/15/0 - - - 115/0 -
B102 ity '
JEDE Surface
[ ¢ Mount Pb
5D 3 JESD | 1 15 Solderabil Solde - - 11510 1/15/0 - - - 115/0 -
22- ity r
B102
JEDE
cl ¢ Physical Cpke
PD 4 JESD | 3 10 Dimensio 167 110/0 110/0 3/30/0 3/30/0 - - 39010 330/0 3300
22- ns :
B100

Texas Instruments, Inc. TI Confidential-NDA Restrictions PCN# 20210820000.2B



QBs QBs QBS QBS QBS

DS"',“' ~ DS"',“' ~ Product  QBS Process Process Process p Package Package
Durat Vices vices Referenc Reference: Reference  Referenc Reference Reference
jon JCAN1043D TCAN1043D B ) Reference: . .
MIRQ1 MIRG1 TCAN1042HVDR E e CANCET24 8 g
(MFAB) [MH8) TCAN1042H TCAN1051 RHLRQ1 TCAN1146D UCC27282Q
DMIa VDRQ1 VDRQ1 MIRQ1 DRCM
and
B102
Solder
ss | ¢ AEC Ball Solde
s |5 Q100 | 3| 50 Shear r N/A N/A NIA NIA N/A N/A NiA NIA NIA
-010 (Cpk=1.6 | Balls
I}
JEDE
C c Lead Lead
LI JESD | 1 50 ; - - - 3/66/0 - - - - -
6 Integrity 5
22-
B105
. D — Die Fabrication Reliability Tests
Completed | Completed | Complete Completed | Complete Completed | Completed
FPer Fer d Per Per d Per Completed Fer Per
Completed Per
. Process Process Process Process Process Per Process Process Process
D | JESD Electromi Process
EM 1 61 - - oration - Technolog | Technolog | Technolog Technology Technolog | Technolog | Technology | Technolog | Technolog
¥ ¥ ¥ . ¥ ¥ Requirement ¥ ¥
Requireme | Regquireme | Requirem Requirements Requireme | Requirem 5 Requireme | Requireme
nts nts ents nts ents nts nts
Completed | Completed | Complete Completed | Complete Completed | Completed
Time FPer Fer d Per Per d Per Completed Fer Per
Dependa Completed Per
Process Frocess Process Process Process Per Process Frocess Frocess
TD | D | JESD nt Process
- - ) ) - Technolog | Technolog | Technolog Technolog | Technolog | Technology | Technolog | Technolog
DB | 2 35 Diclectric Technology X
Breakdow ¥ 4 ¥ Reguirements 4 Y Requirement y y
n Requireme | Requireme | Requirem a Requireme | Requirem s Requireme | Requireme
nts nts ents nts ents nts nts
Completed | Completed | Complete Completed | Complete Completed | Completed
FPer Fer d Per Per d Per Completed Fer Per
Completed Per
He | o JESD Hot Process Process Process Process Process Process Per Process Process Process
| a3 60 & - - Injection - Technolog | Technolog | Technolog Technolo Technolog | Technolog | Technology Technolog | Technolog
28 Carrier y y ¥ Reaui Q::;S ¥ Yy Requirement y ¥y
Requireme | Requireme | Requirem equireme Requireme | Requirem S Requireme | Requireme
nts nts ents nts ents nts nts
Completed | Completed | Complete Completed | Complete Completed | Completed
Megative Per Per d Per Per d Per Completed Per Per
; Completed Per
Ne | D Bias Process Process Process Process Process Process Per Process Process Process
T 4 - - - Temperat - Technolog | Technolog | Technolog Technolo Technolog | Technoleg | Technology Technelog | Technolog
ure ¥ ¥ ¥ Re uiremeg:':s ¥ ¥ Requirement ¥ ¥
Instability Requireme | Regquireme | Requirem a Requireme | Requirem 5 Requireme | Requireme
nts nts ents nts ents nts nts

QBSs QBs QBS aBs aBs
Test Qual Qual Product  QBSProcess  Process  Process
Referenc Reference: Reference  Referenc

QBS
BeEeTe Package Package

R T Reference Reference

TCAN1042HVDR : N - g H

MTRGH MTRGH o mEAR CAXCET24)

n (MFAB) (MH8) MFAB TCANI042H  TCAN1051 RHLROQ TCAN1146D UCC27282Q
VDRG1 VDRQ1 MIRQ1 DRCQ1

58/ Name / Device: Device:
Lot Conditio TCAN1043D TCAN1043D

Completed | Completed | Complete Completed | Complete Completed | Completed
FPer Per d Per Complatad Per Per d Per Completed Fer Fer
Process Process Process P Process Process | Per Process Process Process
D Stress Process
SM 5 - - - Migration - Technolog | Technolog | Technolog Technology Technolog | Technolog | Technology | Technolog | Technolog
¥ ¥ ¥ X ¥ ¥ Requirement ¥ ¥
Requireme | Reguireme | Reguirem Requirements Requireme | Requirem 5 Requireme | Reguireme
nts nts ents nis ents nts nts
Test Group E — El ical Verification Tests
AEC
HB | E ESD - 4000
M |2 Q100 | 1 3 HEM v - - 1/3/0 - - - 17310 3/9/0
-002
AEC
HB | E ESD - 6000
M |2 Q100 | 1 3 HEM v - - - - 1/3/0 1/3/0 - - -
-002
AEC
CD | E ESD - 1500
W |3 Q100 | 1 3 DM v - - 1/3/0 - 21610 1/3/0 - 17310 3/9/0
-011
AEC
CD | E ESD - 1000
W |3 Q100 | 1 3 CDM v - - - - - - 1/3/0 - -
-011
| AeC e
LU 4 Q100 | 1 6 Latch-up Q100 - - 1/6/0 - 21210 1/6/0 1/6/0 1/6/0 211210
-004 004
£ AEC Electrical Cok=
ED 5 Q100 | 3 30 | Distributio 1D6? 173000 1/30/0 3/90/0 - 37590/0 3/90/0 3/90/0 3190/0 390/0
-009 ns )

- QBS: Qual By Similarity
- Qual Device TCAN1043DMTRQ1 (MFAB/MHS) is qualified at LEVEL2-260C

Al (PC): Preconditioning:
Performed for THB, Biased HAST, AC, uHAST, TC & PTC samples, as applicable.

Ambient Operating Temperature by Automotive Grade Level:

Grade 0O (or E): -40°C to +150°C
Grade 1 (or Q): -40°C to +125°C

Texas Instruments, Inc. TI Confidential-NDA Restrictions PCN# 20210820000.2B



Grade 2 (or T): -40°C to +105°C
Grade 3 (or I) : -40°C to +85°C

E1 (TEST): Electrical test temperatures of Qual samples (High temperature according to Grade level):
Room/Hot/Cold : HTOL, ED

Room/Hot : THB / HAST, TC / PTC, HTSL, ELFR, ESD & LU

Room : AC/JuHAST

Green/Pb-free Status:
Qualified Pb-Free(SMT) and Green

Automotive New Product Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)
Approved 10-Aug-2021

Qualification Results
Data Displayed as: Number of lots / Total sample size / Total failed

Qual Device: Qual Device QBS: Device
DS90UB935TRHBR ~ DP83TG720 QFE”S; Process Reference:
Test Name/ | Duratio Q1 S-Q1 DSQOSHeS;Zg'I?:GCR DS90UB953ATRHB
Condition n DS90UB953ATRHB RQ1
ROL Qt
DS90UB951TRHBR
Q1
JEDEC
J-STD- L No Fails
PC ’: 020 | 3 | 77 | Precondiionin L;‘é‘é'c?" - No Fails No Fails
JESD2 g
2-A113
JEDEC .
A Biased HAST, 96
HAST 9 JESD2 3 77 130C/85%RH Hours - 3/231/0 3/231/0 3/231/0
2-A110
JEDEC Unbiased
U|__|FAS ';‘ JESD2 3 77 HAST, Hggrs - 3/231/0 3/231/0 3/135/0
2-A110 130C/85%RH
JEDEC
JESD2 Temperature
2-A104
TC A 3 77 Cycle, - 500 - 3/231/0 3/231/0 3/231/0
4 and Cycles
65/150C
Append
ix3
MIL-
TC- A STD88 Post Temp
3 1 60 Cycle Bond Wires - 3/90/0 1/30/0 3/90/0
WBP 4
Method Pull
2011
A JEDEC Power 1000
PTC 5 JESD2 1 45 Temperature Cyeles - NA NA N/A
2-A105 Cycle 4
A JEDEC High Temp 1000
HTSL 6 JESD2 1 45 | Storage Bake Hours - 3/135/0 3/135/0 3/135/0
2-A103 150C
Test Group B — Accelerated Lifetime Simulation Tests ‘
JEDEC .
wroL | B | JEsp2 | 3 | 77 | LfeTest 1000 - 3/231/0 3/231/0 3/231/0
1 125C Hours
2-A108
AEC Early Life
ELFR g’ Q100- 3 800 Failure Rate, Hsﬁrs - - 3/2400/0 -
008 125C
NVM
. AEC Endg::l:ce, NA
EDR Q100- 3 77 - - - - NA
3 Retention,
005
and
Operational

Texas Instruments, Inc. TI Confidential-NDA Restrictions PCN# 20210820000.2B
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Life

Test Group C — Package Assembly Integrity Tests ‘

AEC
wes | €| Qoo | 1 | 30 | Bondshear | ies 3/90/0 3/90/0 3/90/0 3/90/0
1 (Cpk>1.67)
001
MIL-
STD88
wep | € 3 1 | 30 | BondPul Wires 3/90/0 3/90/0 3/90/0 3/90/0
2 (Cpk>1.67)
Method
2011
c JEDEC Surface Pb
SD 3 JESD2 1 15 Mount Solder 1/15/0 3/45/0 3/45/0 1/15/0
2-B102 Solderability
c JEDEC Surface Pb Free
SD 3 JESD2 1 15 Mount Solder 1/15/0 3/45/0 3/45/0 1/15/0
2-B102 Solderability
JEDEC
c JESD2 Physical
PD 4 2-B100 3 10 Dimensions 3/30/0 3/30/0 3/30/0 3/30/0
and (Cpk>1.67)
B108
— Die Fabrication Reliability Tests
Completed Completed Per
D JESDG Electromigrati _ Per Process Process Technology
EM - - - Technology - Requirements
1 1 on .
Requirement
s
! Completed Completed Per
Time Per Process Process Technology
D JESD3 Dependant -- .
TDDB - - . . - Technology - Requirements
2 5 Dielectric Requirement
Breakdown S
Completed Completed Per
o | 0| aesoe ||| oo | SN it Y B oohi v
3 0&28 Carrier )
Requirement
s
Completed Completed Per
D Negative Bias N Per Process Process Technology
NBTI 4 - - - Temperature - Technology - Requirements
Instability Requirement
s
Completed Completed Per
Per Process Process Technolo
SM D - - - Stress - - Technology - Requirements &
5 Migration

Requirement
s
Test Group E - Electrical Verification Tests ‘

AEC
HBM I; Q100- 1 3 ESD - HBM 4000V - 1/3/0 1/3/0 1/3/0
002
E AEC
CDM 3 Q100- 1 3 ESD - CDM 500V - 1/3/0 1/3/0 1/3/0
011
e | nec Are
LU 4 Q100- 1 6 Latch-up-25C Q100- - 1/6/0 1/6/0 1/6/0
004 004)
(Per
AEC
E Latch-up- AEC
LU 4 Q(;I.(?f- 1 6 125C Q100- - 1/6/0 1/6/0 3/90/0
004)
g | AEC Auto Cpk>1.6
ED Q100- 3 30 Electrical 3/90/0 3/90/0 3/90/0 3/90/0
5 R 7
009 Distributions
ESD- .
esp | E | iecair | 1 | 6 | ESPIECAT | eky - - - 1/6/0
6 Gap
Gap
ESD E ESD- 1 6 ESD-IEC Air 8KV - - - 1/6/0

Texas Instruments, Inc. TI Confidential-NDA Restrictions PCN# 20210820000.2B



7 IEC Air Contact
Contact
ESD-
ESD E ISO 1 6 ESD-ISO 8KV - 1/6/0
8 Contact
Contact
ESD- .
esp | E | isoar | 1 | 6 | ESPISOAT | eky ; 1/6/0
9 Gap
Gap

- QBS: Qual By Similarity
- Qual Device DS90UB935TRHBRQ1,DS90UB953ATRHBRQ1, DS90UB951TRHBRQL are qualified at LEVEL3-260C
Al (PC): Preconditioning:
Performed for THB, Biased HAST, AC, uHAST, TC & PTC samples, as applicable.

Ambient Operating Temperature by Automotive Grade Level:

Grade 0 (or E): -40°C to +150°C
Grade 1 (or Q): -40°C to +125°C
Grade 2 (or T): -40°C to +105°C

Grade 3 (or ) : -40°C to +85°C

E1 (TEST): Electrical test temperatures of Qual samples (High temperature according to Grade level):
Room/Hot/Cold : HTOL, ED

Room/Hot : THB / HAST, TC / PTC, HTSL, ELFR, ESD & LU

Room : AC/uHAST

Green/Pb-free Status:

Qualified Pb-Free(SMT) and Green

rTest Group A — Accelerated Environment Stress Tests

Data Displayed as: Number of lots / Total sample size / Total failed

Ss/
Lot

Qualification Report

Automotive New Product Qualification Summary

(As per AEC-Q100 and JEDEC Guidelines)

Test
Name /
Conditio
n

Durati
on

Approved 19-Aug-2021

Qualification Results

Qual

Device:

LM53600LQ
DSXRRB

Qual

Device:

LM53600LOQ
DSXRRB

QBS
Process
Reference:

LM436030Q

PWPO1

QBS
Process
Reference:

TPS653853

QDCAROQ1

QBS
Package
Reference:

DRV87030Q

RHBRO1

DRV87020
RHBRO1

QBS
Package
Reference:
LM63625D

QDRRO1

QBS
Package
Reference:
TPS7B8550

QWDRCRQ
1

JEDE
C J-
STD- '
PC A 020 7 Precpndlt Level No Fails - No Fails No Fails No Fails No Fails No Fails
1 ioning 2-260C
JESD
22-
A113
JECD E Biased
HA A HAST, 96
ST 5 JESD 77 130C/85 Hours - 3/231/0 3/231/0 3/231/0 3/231/0 1/7710
22 %RH
A110 ?
JEDE
A ¢ Autoclav 96
AC JESD 77 - 3/231/0 3/231/0 3/231/0
3 2. e 121C Hours
A102
UH JECDE Unbiased
A HAST 96
AS 3 JESD 77 130C/85 Hours - - 3/231/0 3/231/0
T 22- %RH
A102 ?
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QBS

QBS QBS Package QBS QBS
Test Qual Qual Process Process Referengce' Package Package
SS/ Name / Durati Device: Device: Reference: Reference: DRV8703 ' Reference: Reference:
Conditio on LM53600LQ | LM53600LQ ' ) DRV8703Q LM63625D TPS7B8550
n DSXRRB DSXRRB LM43603 1ES653853 RHBROL QDRRO1 QWDRCRQ
- - PWPQ1 ODCARQ1 DRV87020 1
RHBRO1 =
JEDE
C
JESD Tempera
A 22- ture 500
TC 4| Al04 3 77 Cycle, - Cycles 1/77/0 - 3/231/0 3/231/0 3/231/0 - 3/231/0
and 65/150C
Appen
dix 3
MIL-
e A sggs leo Sgst
wB 4 | Metho 1 60 T/C 500 Wires 1/60/0 - 1/60/0 1/60/0 - - -
P
d Cycles
2011
JEDE Power
C Tempera
PT 1Al JEsp | 1] 45 | twre 1000 N/A NIA - 1/45/0 - - 1/45/0
C 5 Cycles
22- Cycle, -
A105 40/125C
JEDE High
C Temp .
HT 1AL sesp | 1| 45 | storage | 19 ; . Covered in . 3/135/0 ; 3/231/0
SL 6 Hours EDR
22- Bake
A103 150C
JEDE High
C Temp .
HT | Al sesp | 1 | 45 | storage 500 - - - Covered in - 3/145/0 ;
SL 6 Hours EDR
22- Bake
A103 175C
rTest Group B — Accelerated Lifetime Simulation Tests
JEDE
HT | B c Life Test 1000 -
oL |1 JI2£28.D 3 77 1950 Hours - - 3/231/0 1/77/0 - 1/77/0
A108
JEDE
C .
HT | B Life Test, 408 3/231/1 (3)
oL |1 JIZEZS_D S 150C Hours i ) ) i wrrio i
A108
Early Life
AEC :
ELF | B | G100- | 3 | soo | Falure 48 ) 3/2400/0 ; ; ;
R 2 008 Rate, Hours
125C
Early Life
AEC ;
BLF | B | 5100- | 3 | goo | Falure 24 ; . 3/2400/4 (3) . ; ; ;
R 2 008 Rate, Hours
150C
NVM
Enduran
ED B AEC ce, Data
Q100- | 3 77 Retentio - N/A N/A 3/231/1 (3) 3/231/0 - - 1/77/0
R 3
005 n, and
Operatio
nal Life

rTest Group C — Package Assembly Integrity Tests
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Test
Name /
Conditio
n

Qual

Device:

LM53600LOQ
DSXRRB

Qual

Device:

LM53600LQ
DSXRRB

QBS
Process
Reference:

LM436030Q
PWPO1

QBS
Process
Reference:
TPS653853

QDCARQ1

QBS
Package
Reference:

DRV87030Q
RHBRQ1

DRV87020Q
RHBRO1

QBS
Package
Reference:
LM63625D

QDRRO1

QBS
Package
Reference:
TPS7B8550

QWDRCRQ
1

Wire
wB | ¢ AEC Bond
Q100- | 1 30 Shear, Wires 1/30/0 1/30/0 1/30/0 1/30/0 1/30/0 1/30/0 3/90/0
S 1
001 Cpk>1.6
7
MIL-
wB | C S;3DB Bond
1 30 Pull Cpk Wires 1/30/0 1/30/0 1/30/0 1/30/0 1/30/0 1/30/0 3/90/0
P 2 | Metho
>1.67
d
2011
JEDE Solderabi
c C lity >95% Pb
SD JESD | 1 15 Lead Free - - 1/15/0 1/15/0 1/15/0 - 1/15/0
3
22- Coverag Solder
B102 e
JEDE Solderabi
c C lity >95% Pb
SD JESD | 1 15 Lead - - - - 1/15/0 - 1/15/0
3 Solder
22- Coverag
B102 e
JEDE
C
c JESD Physical Cokol
PD 22- 3 10 Dimensio pre2. 1/30/0 - 1/15/0 3/30/0 3/30/0 3/30/0 3/90/0
4 67
B100 ns
and
B108
Solder
AEC Ball
SSB g Q100- | 3 | 50 | Shear S;::'I‘:r NIA N/A N/A N/A N/A N/A N/A
010 (Cpk>1.6
7)
JEDE
C c Lead
LI JESD 1 50 A - N/A N/A - - N/A N/A N/A
6 Integrity
22-
B105
Fabrication Reliability Tests
Completed
Completed Completed Completed Completed Completed Completed Per Process
ol JEsp Electromi Per Process | Per Process | Per Process | Per Process | PerProcess | PerProcess | Technology
EM - - ) - Technology Technology Technology Technology Technology Technology | Requiremen
1 61 gration . ) ) . ) )
Requiremen | Requiremen | Requiremen | Requiremen | Requirement | Requiremen | tS
ts ts ts ts s ts
Time
Completed Completed Completed Completed Completed Completed Completed
Dependa
Per Process | Per Process | Per Process | Per Process Per Process Per Process | Per Process
TD D | JESD nt
oB | 2 35 - - Dielectric - Technology Technology Technology Technology Technology Technology Technology
Breakdo Requiremen | Requiremen | Requiremen | Requiremen | Requirement | Requiremen | Requiremen
ts ts ts ts s ts ts
wn
Completed Completed
Completed Completed Completed Completed Completed | PerProcess | Per Process
o | JESD Hot Per Process | Per Process | Per Process | Per Process | Per Process | Technology | Technology
HCI 3 60 & - - Injection - Technology Technology Technology Technology Technology Requiremen | Requiremen
28 Carrier Requiremen Requiremen | Requiremen | Requiremen | Requirement ts ts
ts ts ts ts s
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QBS

QBS QBS Package QBS QBS
Test Qual Qual Process Process Reference: Package Package
SSs/ Name / Durati Device: Device: Reference: Reference: DRV8703 ' Reference: Reference:
Conditio on LM53600LQ | LM53600LO 3 - DRVB703Q LM63625D TPS7B8550
n DSXRRB DSXRRB LIM43603 IES653853 RHBROL QDRRO1 QWDRCRQ
- - PWPQ1 ODCARQ1 DRV87020 1
RHBRO1 =
Negative Completed Completed Completed Completed Completed Completed Completed
Bias Per Process | Per Process | Per Process | Per Process Per Process Per Process | Per Process
NB D
. 4 - - - Tempera - Technology Technology Technology Technology Technology Technology Techpology
ture Requiremen Requiremen | Requiremen | Requiremen | Requirement | Requiremen Requiremen
Instability ts ts ts ts s ts ts
Completed Completed Completed Completed Completed Completed Completed
D Stress Per Process | Per Process | Per Process | Per Process | PerProcess | Per Process | Per Process
SM - - - S - Technology Technology Technology Technology Technology Technology Technology
5 Migration . . . . . . .
Requiremen | Requiremen | Requiremen | Requiremen | Requirement | Requiremen | Requiremen
ts ts ts ts s ts ts
HB E AEC ESD -
M 2 Q100- | 1 3 HBM - 2000 V - - - 1/3/0 - - 1/3/0
002 Q100
HB E AEC ESD -
M 5 Q100- | 1 3 HBM - 2500 V - - 1/3/0 - - 1/3/0 -
002 Q100
HB E AEC ESD -
M 5 Q100- | 1 3 HBM - 4000 V - - - - 1/3/0 - -
002 Q100
AEC ESD -
CMD 5 Q100- | 1 3 CDM - 500 V - - - 1/3/0 - - -
011 Q100
cD E AEC ESD - 750 V
M 3 Q100- | 1 3 CDM - (corner - - - 1/3/0 - - -
011 Q100 pins)
cD E AEC ESD -
M 3 Q100- | 1 3 CDM - 1000 V - - 1/3/0 - - 1/3/0 -
011 Q100
cD E AEC ESD -
M 3 Q100- 1 3 CDM - 1500 V - - - - 1/3/0 - 1/3/0
011 Q100
| Aec o
LU Q100- | 1 6 Latch-up - - 1/6/0 1/6/0 1/6/0 1/6/0 1/6/0
4 004 Q100-
004)
Cpk>1.
67
E AEC Electrical Room,
ED 5 Q100- | 3 30 Distributi hot, 1/30/0 1/30/0 3/90/0 3/90/0 3/90/0 3/90/0 3/90/0
009 ons and
cold
test

- QBS: Qual By Similarity

- Qual Device LM53600LQDSXRRB is qualified at LEVEL2-260C

Al (PC): Preconditioning:

Performed for THB, Biased HAST, AC, uHAST, TC & PTC samples, as applicable.

Ambient Operating Temperature by Automotive Grade Level:

Grade 0O (or E): -40°C to +150°C
Grade 1 (or Q): -40°C to +125°C
Grade 2 (or T): -40°C to +105°C
Grade 3 (or I) : -40°C to +85°C

E1 (TEST): Electrical test temperatures of Qual samples (High temperature according to Grade level):

Room/Hot/Cold : HTOL, ED

Room/Hot : THB / HAST, TC / PTC, HTSL, ELFR, ESD & LU
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Room : AC/JuUHAST

Green/Pb-free Status:
Qualified Pb-Free(SMT) and Green

Notes:

1) LM53600LQDSXRRB QBS'’s to LM43603QPWPQ1 (DMOS5), TPS653853QDCARQL (RFAB) and DRV8702QRHBRQ1,
DRV8703QRHBRQ1, LM63625DQDRRQ1, TPS7B8550QWDRCRQL1 reliability tests

2) DSX Devices listed in PCN Product Affected will QBS to the Qual devices die and package attributes which have been
verified to be similar to Qual Devices

3) Fails discounted. Root cause EOS Driver board exceeded Vin caused ESD diode (EN/Vin) to turn on and EOS damaged
during ATE (not seated properly in socket)

Qualification Report
Automotive New Product Qualification Summary

(As per AEC-Q100 and JEDEC Guidelines)
Approved 05-Aug-2021

Qualification Results
Data Displayed as: Number of lots / Total sample size / Total failed

GBS GBS QGBS

QBS

Process Packag Packag
= Refersn . &
Device: ~ Referen Referen
TLni1072 ce: - ce- - ce:
TP56137 - B B B B
DMTR@1 TCAN114 TLIN102E
EDMTRG SDRBRQ
JEDEC Automati
J-5TD- we
A Level 3-
Po || oo 2 | 77 | Precondi ;;Ec - - - - Mo Fils
JESDZ2- tioning
A113 Level 3
JEDEC
1-5TD- )
Pc| | 020 3| P;ED?"G' L:;EICQ' - - - - - Mo Fsils | Mo Fsils | MoFsils | MoFails | MoFails | No Fails
JESD22- faning
A113
wa| a| JEDEC e
or | 5| JESD22- | B | 77| TOE | @6 Hours - - - - a3t | a2svo | aemo | agmo | wesuo | i | 2assn
A110 P
.| JEDEC to
AC JESDz2- | 2 | 77 OFEV 95 Hours - - - - 3423110 - 230 | w2auo | w23 | 1o | 2ns4n
3 e 1210
A102
JEDEC .
a| JEsD22- e'mpm 1000
TC At04and | 3 | 77 ure - - - - - - 17T - - - 1TTIO
4 Appendic Cycle, - Cycles
e 55150
JEDEC Tempers
a| JEsp22- 'pe
TC| | ADsend | 2 | 77 C;':: 500 Cyeles - - - - aano | azavo | zrsen | aeswo | aeswo | ammo | i
Appz"d'x B5150C
TC MIL- Bond
- STD383 Full Post )
w el Tetos | 71 %] T a0 Wires - - - - wsoio | weoo | wewo | amwo | uewmo - 116070
BP 2011 Cycles
JEDEC Powiar
PT| Al Jespoa- | 1 | 45 | Tempers 1000 MiA MiA MiA M4 (XY 144500 - - - - 114500
|8 Cycles
A105 fure
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fama [l o)
Test Qual Quial Quial Qual Process Process Packag o o o
Name | . D_‘evice: vaiee: Device: Device: Referen  Referen e Referen  Referen  Referen
Congiti ~ Duration  ICAMIS JCAMIDE TUNWZ 1 g5  ce: c= | CEE= = = ce:
on _!q el 1 DuTRg1  JLCECS % e TCAN114 TLIN10ZE TLIN102E
— EDMTRE ZDR'BR 5DR'BR
Cycla, -
40/125C
High
T JEDEC Temp
aL JESDZ2- 1 45 Etorage 1000 Hours - - - - 32310 - 1/45¢0 313810 1FTI0 1TTI0 211540
A103 Bake
150C
High
T JEDEC Temp
sL JESDZ2- 1 45 Storage 500 Hours - - - - - 2310 - - - - -
A103 Bske
175C
JEDEC
HTH Bl jgepzo | 2 | 77 | BTt ep o - - - - 323100 | 323110 - - - - -
aL |1 140C
A108
wT | B JEDEC Life
JESDZ2- | 2 T Test, 1000 Hours - - - - - - jeleied ) - - - -
o A108 125C
JECEC Life
HT| 8 JESDZ2- | 2 T Test, 1000 Hours - - - - - - - 7T - AT 2115400
oLt A108 150C
Early
AEC Life
EL|8B Q100- 3 B0 Failure 48 Hours - - - - - - - - - - -
FR|2 o002 o Rate,
125C
Early
EL|B AEC a0 L.ﬂe , ,
R | 2 Q100- 2 o Failure 24 Hours - - - - 2400/0 | 32400/0 - - - - -
002 Rate,
150C
MM
Enduran
AEC ce, Dats
ED| 8 Q100- 3 77 | Retentio - HiA hiA hiA M - 32310 - - - - (3)
R |3
005 n, and
‘Operatio
nal Life
GBS QBS QBS GBS QGBS QBS
Packag Packag Packag Packag
Test Grual Gual Gual Process Packag o o o o
Device: Device:  Device: ]
(N3:nmdeit:i Duration TCAN104 TCAN104 TLIN1022 Referen Refefen Referen Refeten Refeten
EDMTRG GVDMTR ADMTRG == =5 =5 == EE
on 1 @l 1 TLINZ02T TCAN104 AN114  TLIN102E TLIN10ZE
DRErgy BAVDMT GDMIRG 3DRBRG SDRERQ
Ra1 1 1 1
Wire
w AEC Bond
gz | 1 Q100- 1 30 Shear, WWires 13000 173000 173000 13000 a0 a0 30000 a0 3o 1F3000 206000
001 Cpk=1.6
¥
MIL-
w | c| sTpass Eend i
gt | 2| Method 1 20 | Pull Cpk Wires 1300 172000 172000 153000 900 3900 900 900 3900 153000 205010
=1.67
2011
Solderab
il
c JEDEC >D;y% Fb Free . . . .
sD JESDZ2- 1 15 - - - - - 171150 11150 - 171150 - 1150
3 Lead Solder
B102
Coverag
e
Solderab
50 JESDZ2- | 1 15 Pb Solder - - - - - 17150 14150 - 17150 - 11510
3 Lead
B102
Coverag
e
c Jll'zl?s.%EzCz- Physical . . . . . .
FD | B100 and 3 10 Dimensi Cpk=1.67 1100 111 111090 111000 111000 3300 313000 - 3300 1F1000 272000
B108 ane
Solder
- AEC Ball
5 Q100- 3 50 Shear Solder Balls MNA MiA MNiA Nis MNiA MNiA Nis, MNiA MNiA Nis, A
010 (Cpk=1.
87}
JEDEC
Ll c JESDZ2- | 1 50 Lear:I - MNiA Mis NiA NI MNiA - - MNiA - - -
g B105 Integrity
Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet
E o JESDB1 R a Electrom _ ed Per ed Per ed Per ed Per ed Per ed Per ed Par ed FPer ed Per ed Per ed Per
M |1 igrafion Frocess Frocess | Process | Process | Process Frocess | Process Process | Process | Process | Process
Technol Technol | Technol Technol Technol Technol Technol Technol Technol Technol | Technol
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QES GBS QGBS GBS

QBS QGBS QES
Qual Qual Qual Qual Process Process Packag Pac;kag Pacekag Pac;kag Pac:ekag
) Device: vaice: Device: Device: Referen B Referen Referen Referen  Refersn
- Duration AN104 TCANID4 TLIN1D2Z ce: - Referen
Conditi SDMTRG GVDMTR ADMTRG TLIN1022 e ce: ce: ce: ca:
on T | feeaes ¥ TCAN104 TCAN{i4 TLINIOZE TLIN1028
o 1 L‘g—!m % GAVDMT GDMTRG 3IDRBERG@ SDRERG
L Rt 1 i 1
ogy ogy ogy ogy ogy ogy ogy ogy ogy ogy ogy
Reguine Require | Reguire Require Reguire Require Require Require Require Require | Reguire
ments ments ments ments ments ments ments ments ments ments ments
Time Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet
Degend ed Per ed Per ed Per ed Per ed Per ed Per ed Per ed Per ed Per ed Per ed Per
wlo ant Process Process | Process Procass Process Procass Process Procass Procass Procass | Process
oe | 2 JESD35 - - Dilectri - Technol Technol | Technal Technol Technol Technol Technol Technol Technal Technol | Technal
< ogy ogy ogy ogy ogy ogy ogy ogy ogy ogy ogy
Breakdo Reguire Require | Reguire Require Reguire Require Require Require Require Require | Reguire
wn ments ments ments ments ments ments ments ments ments ments ments
Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet
ed Per ed Per ed Per ed Per ed Per ed Per ed Per ed Per ed Per ed Per ed Per
we | ol Jesoso Hat Process | Process | Process | Process | Process | Process | Process | Process | Process | Process | Process
| 3 & 28 - - InjEc‘i.inn - Technal Technol | Technal Technol Technal Technol Technal Technol Technal Technol | Technel
Carrier ogy ogy ogy ogy ogy ogy ogy ogy ogy ogy ogy
Reguire Require | Reguire Require Reguire Require Reguire Require Reguire Require | Reguire
ments ments ments ments ments ments ments ments ments ments ments
Negative Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet
. ed Fer ed Fer ed Per ed Fer ed Per ed Fer ed Per ed Fer ed Fer ed Fer ed Fer
Bias
Process Process | Process Process Process Process Process Process Process Process | Process
I\_JHB 4D - - - Te'n::ra - Technol Technol | Technol Technol Technol Technol Technol Technol Technal Technol | Technel
Instabilt ogy ogy ogy ogy ogy o9y ogy o9y ogy o9y ogy
Reguire Require | Reguire Require Reguire Require Regquire Require Regquire Require | Reguire
Y ments ments ments ments ments ments ments ments ments ments ments
Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet | Complet
ed Per ed Per ed Per ed Per ed Par ed Per ed Par ed Per ed Par ed Per ed Per
s o Stress Process Process | Process Process Process Process Process Process Process Process | Process
Ml s - - - Migratio - Technol Technol | Technal Technol Technal Technol Technal Technol Technal Technol | Technol
n ogy ogy ogy ogy ogy ogy ogy ogy ogy ogy ogy
Reguire Require | Reguire Require Reguire Require Require Require Require Require | Reguire
ments ments ments ments ments ments ments ments ments ments ments
Test Group E — Electrical Verification
us AEC ESD -
Q100- 1 3 HEM - 2000 - - - - - 21810 - - - - -
M2 0oz Q100
ws | e AEC ESD -
Q100- 1 3 HEM - 4000 - - - - 10200 - 120 17240 120 - -
M2 0oz Q100

QBS QBS QBS QBS

GBS
Qes Qes ; Packag Packag Packag Packag

Test Qual Qual Gual Process Process Packag

Device: Device: Device: EE Referen  Referen ] £ £ £ <

Duration TCANIDS TCANID4 TLINiDzz Device: e e Referen Referen Referen Referen Referen

Name /

Conditi TLIN1022

ce: ce: ce: ce:

GDMTRG GVDMTR ADMTRQ TLCECSE  TPSE137 : -
on 5 al 5 DMIRQ1 <orhwp  BGWRTE Tumeoyy ICANIOS TCANt14 TLNIOZE TLINt02E
1 4 SQWRTE  TLIN2027 3
= Rai  DRong: SAVDMT GDMIRQ 3DRBRG  SDRERQ
o Bl DRERG1  “pgy 1 1 1
ESD -
AEC
HE | E
ame- | 1| 3 HEM 8000V - - - - - - 1130 - - - -
M |2 002 {Finz
5.7)
ESD -
REC HEM
Fr': '25 amo- | 1| 3| Pinsa, 5000V - - - - - - - 1730 . -
002 10, 12,
13)
ESD -
REC
1Bl Qe | 1] 3 HEN 12000V - - - - - - - 11300 - - -
M |2 002 {Bus
Pins)
oo | e| AES ESD - . .
o | 5| awo [ 1] 3| com- 1000V - - - - 11310 20810 - - - - -
011 Q100
cole| AEC ESD -
5| @woe [ 1] 3| com- 1500V - - - - - - /300 /300 1130 - -
011 Q100
REC
B auwo | 1] 8 | Latehup | FEAES - - - - 18I0 2112/0 18I0 18I0 1180 - -
4 Q100-004
004
| aEC E'ecl'”“ Cpk=1.67
ED aio- | 3 | 30| | Room Hat - - - - ason | aeoo | aeon - e | e | 2E00
5 Distributi
008 one and Cold

Al (PC): Preconditioning:
Performed for THB, Biased HAST, AC, uHAST, TC & PTC samples, as applicable.

Ambient Operating Temperature by Automotive Grade Level:

Grade 0 (or E): -40°C to +150°C

Grade 1 (or Q): -40°C to +125°C

Grade 2 (or T): -40°C to +105°C

Grade 3 (or I) : -40°C to +85°C

E1 (TEST): Electrical test temperatures of Qual samples (High temperature according to Grade level):
Room/Hot/Cold : HTOL, ED

Room/Hot : THB / HAST, TC / PTC, HTSL, ELFR, ESD & LU

Room : AC/uUHAST
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Green/Pb-free Status:

Qualified Pb-Free(SMT) and Green

Notes:

1) TCAN1046DMTRQ1, TCAN1046VDMTRQ, TLIN1022ADMTRQ1, TLIN1022DMTRQ1 QBS to Process and Package Devices
2) Devices listed in PCN Product Affected will QBS to the Qual devices die and package attributes which have been verified to be
similar to Qual Devices

3) Performed during HTSL

Group 3 Qualification Report
Automotive New Product Qualification Summary

(As per AEC-Q100 and JEDEC Guidelines)
Approved 26-Jul-2021

Qualification Results

Data Displayed as: Number of lots / Total sample size / Total failed
Mi QBS

Qual Qual QBS Package QBS Package
n ) . Process
Tvpe Test Test Name / Duration Device: Device: Reference: Reference: Reference:
yp Spec Condition TPS3430W  TPSS850H3 S C°MCS.  TPS7BESS0QW | UCC272820DR
QDRCRO1 3QDRCRO1 ﬁ DRCRQO1 co1l
JEDEC
J-STD-
PC 'i 020 3 | 77 Preconditioning "Z‘é‘;'cz' ; ; No Fails No Fails No Fails
JESD22-
A113
JEDEC
A Biased HAST,
HAST 2 JESD22- 3 7 1300/85%RH 96 Hours - - 3/231/0 1/77/0 3/231/0
Al10
A JEDEC
AC 3 JESD22- 3 7 Autoclave 121C 96 Hours - - 3/231/0 - 3/231/0
A102
JEDEC h
A Unbiased HAST
UHAST 3 JESD22- 3 7 130C/85%RH 96 Hours - - - 3/231/0 -
A102
JEDEC
JESD22-
A A104 Temperature 500
TC 4 and 3 77 Cycle, -65/150C Cycles - - 3/231/0 3/231/0 3/231/0
Appendix
3
MIL-
A STD883 Post Temp Cycle .
TC-WBP 4 Method 1 30 Bond Pull Wires 3/90/0 3/90/0 3/90/0
2011
JEDEC Power
PTC ? JESD22- 1 45 Temperature Cl (::?gs - - - 1/45/0 -
AL05 Cycle, -40C/125C 4
A JEDEC High Temp 1000
HTSL A JESD22- 1 45 Storage Bake Hours - - 3/135/0 3/231/0 -
A103 150C
A JEDEC High Temp 500
HTSL 5 JESD22- 1 45 Storage Bake Hours - - - - 3/135/0
A103 175C
Test Group B — Accelerated Lifetime Simulation Tests
JEDEC
HTOL B JESD22- 3 77 Life Test, 125C 1000 i _ - 1/77/0 -
1 Hours
A108
JEDEC
HTOL B JESD22- 3 7 Life Test, 150C 1000 - - - - 3/231/0
1 Hours
A108
B JEDEC . 408
HTOL 1 JESD22- 3 7 Life Test, 150C Hours - - 3/231/0 - -
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http://eqdb.itg.ti.com/ffwMenu/AppServlet?action=auth&forward=index.jsp&action=auth&forward=index.jsp&screen=view&selectedTab=3&tabIndex=3&qualId=20181023-127409
http://eqdb.itg.ti.com/ffwMenu/AppServlet?action=auth&forward=index.jsp&action=auth&forward=index.jsp&screen=view&selectedTab=3&tabIndex=3&qualId=20190227-128809
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QBS

Qual Qual QBS Package QBS Package
. . Process
Test Name / Duration Device: Device: Reference: Reference: Reference:
Condition TPS3430W TPS3850H3 TPS2546 R TPS7B8550QW UCC272820DR
QDRCROQO1 3QDRCRO1 TEROL DRCRQO1 Cco1l
A108
AEC . }
elrR | B | qioo- 3 | goo | EAlyLifeFaiure | 0 s ; ; . ; 3/2400/0
2 Rate, 140C
008
AEC . .
etrr | B | o100- 3 | gop | EAvlyLifeFaiure | o/ 0 ; ; 1/800/0 ; ;
2 Rate, 150C
008
g | AEC ‘oats Retemion, | 10
EDR Q100- 3 7 S Hours/15 - - - 3) -
3 and Operational
005 . oc
Life
Test Group C — Package Assembly Integrity Tests
AEC )
wes | €| oquoo- | 1 | so | WireBondShear | .o 1/30/0 1/30/0 3/90/0 3/90/0 3/90/0
1 (Cpk>1.67)
001
MIL-
C STD883 Wire Bond Pull .
WBP 2 Method 1 30 (Cpk>1.67) Wires 1/30/0 1/30/0 3/90/0 3/90/0 3/90/0
2011
JEDEC
SD €| sEsp2- | 1 | 15 Surface Mount Pb Free - - 3/45/0 1/15/0 1/15/0
3 Solderability Solder
B102
JEDEC
SD © | JEsp22- | 1 | 15 Surface Mount | o) o e - - 3/45/0 1/15/0 -
3 Solderability
B102
JEDEC
Cc JESD22- Physical
PD B100 3 10 rhysic Cpk>1.67 1/30/0 1/30/0 3/30/0 3/30/0 3/30/0
4 Dimensions
and
B108
C AEC Solder Ball Shear Solder
SBS : Q(;Lfc()')— 3 50 (Coko1.67) Balls N/A - QFN N/A - QFN N/A - QFN N/A - QFN N/A - QFN
c JEDEC
LI 6 JESD22- 1 50 Lead Integrity - N/A - QFN N/A - QFN N/A - QFN N/A - QFN N/A - QFN
B105
Test Group D — Die Fabrication Reliability Tests
Completed Completed Completed Completed Per Completed Per
Per Process Per Process Per Process
D N Process Process
EM JESD61 - - Electromigration - Technology Technology Technology
1 : ) h Technology Technology
Requirement | Requirement | Requirement A ;
s s S Requirements Requirements
. Completed Completed Completed Completed Per Completed Per
D Time Dependant Per Process Per Process Per Process Process Process
TDDB JESD35 - - Dielectric - Technology Technology Technology
2 ) ) . Technology Technology
Breakdown Requirement | Requirement | Requirement ) )
S S s Requirements Requirements
Completed Completed Completed Completed Per Completed Per
S Per Process Per Process Per Process
D JESD60 Hot Injection Process Process
HCI - - i - Technology Technology Technology
3 & 28 Carrier . A . Technology Technology
Requirement | Requirement | Requirement ) )
N N s Requirements Requirements
) . Completed Completed Completed Completed Per Completed Per
Negative Bias Per Process Per Process Per Process
D Process Process
NBTI - - - Temperature - Technology Technology Technology
4 . h ) B Technology Technology
Instability Requirement | Requirement | Requirement R R
s s S Requirements Requirements
Completed Completed Completed Completed Per Completed Per
D Per Process Per Process Per Process Process Process
SM - - - Stress Migration - Technology Technology Technology
5 . ) . Technology Technology
Requirement | Requirement | Requirement A )
S S S Requirements Requirements
Test Group E - Electrical Verification Tests
AEC
HBM E Q100- 1 3 ESD - HBM - 2000 V - - 1/3/0 1/3/0 1/3/0
2 Q100
002
AEC
HBM E Q100- 1 3 ESD - HBM - 4000 V - - 1/3/0 - 1/3/0
2 002 Q100
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http://eqdb.itg.ti.com/ffwMenu/AppServlet?action=auth&forward=index.jsp&action=auth&forward=index.jsp&screen=view&selectedTab=3&tabIndex=3&qualId=20181023-127409
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QBS

Qual Qual QBS Package QBS Package
. : Process
Test Name / Duration Device: Device: Reference: Reference: Reference:
Condition Hras IPS3430W  TPSSBSOH3 - CCNCS.  TPSTBBSS0QW  UCC27282QDR
QDRCRQO1  3QDRCRQ1 TEROL DRCRQ1 co1
AEC
HBM E Q100- 1 3 ESD - HBM - 500 V - - 1/3/0 1/3/0 1/3/0 (HV pins)
2 Q100
002
AEC
CDM E Q100- 1 3 ESD - CDM - 1000 V - - 1/3/0 1/3/0 1/3/0
3 Q100
011
AEC
CDM E Q100- 1 3 ESD - CDM - 1500 V - - - 1/3/0 1/3/0
3 Q100
011
AEC
E Per AEC
LU 4 Q100- 1 6 Latch-up 0100-004 - - 1/6/0 1/6/0 1/6/0
004
E AEC Auto Electrical Cg;z:rlﬁm
ED Q100- 3 30 o ' 1/30/0 1/30/0 3/90/0 3/90/0 3/90/0
5 009 Distributions hot, and
cold test

- QBS: Qual By Similarity
- Qual Devices TPS3430WQDRCRQ1 and TPS3850H33QDRCRQL1 are qualified at LEVEL2-260C

A1l (PC): Preconditioning:
Performed for THB, Biased HAST, AC, uHAST, TC & PTC samples, as applicable.

Ambient Operating Temperature by Automotive Grade Level:
Grade 0 (or E): -40°C to +150°C

Grade 1 (or Q): -40°C to +125°C

Grade 2 (or T): -40°C to +105°C

Grade 3 (or I) : -40°C to +85°C

E1 (TEST): Electrical test temperatures of Qual samples (High temperature according to Grade level):
Room/Hot/Cold : HTOL, ED

Room/Hot : THB / HAST, TC / PTC, HTSL, ELFR, ESD & LU

Room : AC/uHAST

Green/Pb-free Status:
Qualified Pb-Free(SMT) and Green

Notes:

(1) TPS3430WQDRCRQ1 and TPS3850H33QDRCRQ1 QBS to TPS2546QRTERQ1, TPS7B8550QWDRCRQ1,
UCC27282QDRCQ1 Reliability tests

(2) Devices listed in PCN Product Affected will QBS to the Qual devices die and package attributes which have
been verified to be similar to Qual Devices

(3) Performed during HTSL

Qualification Report
Automotive New Product Qualification Summary

(As per AEC-Q100 and JEDEC Guidelines)
Approved 12-Aug-2021

Qualification Results
Data Displayed as: Number of lots / Total sample size / Total failed

M
rll Qual Qual QBS Pr(gfesss QBS QBS
. . Process QBS Package
L Test Name Dura Device: Device: Referenc Referenc Package Package Reference:
o] / o LM25141 LM25141 o e: Reference: Reference: TCA9548AR¢
t Condition RGER RGER LM5i41 UCC2728 DRV8889 PCM62600R — 1
(tQ 1 1 RGERO1 2 D]I-?C WRGERQ1 TVRO1 EQL
y
rTest Group A — Accelerated Environment Stress Tests
JED 7 | Preconditio Leve
Al EC 3 7 ning | 2- - No Fails No Fails No Fails No Fails No Fails No Fails
J- 260
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M
rll Qual Qual QBS Pr(gfesss QBS QBS
. . Process QBS Package
L Test Name Device: Device: Referenc Referenc Package Package Reference.
o] / ) LM25141 LM25141 o e: Reference: Reference: TCA9548AR.G
t Condition RGER RGER LM5i41 UCC2728 DRV8889 PCM62600R —
tQ 1 1 RGERO1 2 D]I-?C WRGERQ1 TVRO1 EQL
y
STD C
-020
JES
D22
All
3
‘]EECD Biased
T JES ., Ter”e“;i?t“ 1000
H| A2 | D22 | 3 . Hour - - 3/231/0 - - - -
B _ 7 Humidity, R
0,
A0 85C/|E-§|5/0R
1
JED
EC .
N IR AR
S A2 D?Z 3 7 | 130c/85% Hc;ur - - - 3/231/0 3/231/0 3/231/0 3/231/0
T ALl RH
0
JED
EC
JES 96
A 7 | Autoclave
c A3 D?Z 3 7 121C Hcs>ur - - - 3/231/0 3/231/0 - 3/231/0
Al0
2
JED
U EC .
H JES . Umzsfd 264
A | A3 | D22 | 3 7| 110c/85% Hour - - 3/231/0 - - 3/231/0 -
S - RH S
T Al0
2
JED
EC
JES
D22
T - 7 Temperatu 500
A4 | A10 | 3 re Cycle, - Cycl - 1/7710 3/231/0 3/231/0 3/230/1 (3) 3/231/0 3/231/0
C 7
4 65/150C es
and
App
endi
x3
MIL-
g STD
_ 883 6 Post Temp Wire
A4 | Met |1 Cycle Bond - 1/60/0 - - 3/90/0 - 1/60/0
w 0 S
B hod Pull
P 201
1
JED
EC
P JES 4 Power 1000
T | A5 | D22 |1 5 Temperatu Cycl - - - - 1/45/0 - -
C - re Cycle es
Al0
5
H JED 4 | High Temp | 1000
T A6 EC 1 5 Storage Hour 3/135/0 3/135/0 3/135/0 1/45/0
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M
rll Qual Qual QBS Pr(gfesss QBS QBS
. . Process QBS Package
L Test Name Dura Device: Device: Referenc Referenc Package Package Reference.
o] / tion LM25141 LM25141 o e: Reference: Reference: TCA9548ARG
t Condition ORGERQ QRGERQ i1, o UCC2728 DRVBBEOQ  PCM6260OR P ™
0 1 1 RGERO] 220RCO  WRGEROL  IVROL
y
S JES Bake 150C S
L D22
A10
3
JED
H EC
T JES 4 High Temp 500
s A6 | D22 | 1 5 Storage Hour - - 1/45/0 - - - -
L - Bake 175C s
A10
3
est Group B — Accelerated Lifetime Simulation Tests
JED
H EC
JES . 1000
g BL| D22 | 3 ; L'ffzgeCSt’ Hour - - 3/231/0 - 17710 3/231/0 3/231/0
L - s
A10
8
JED
H EC
JES . 1000
CT) Bl | D22 | 3 ; "'flesgf:sn Hour - - . 3/231/0 - - -
L - s
A10
8
E gﬁg’ 8 Early Life 48
F B2 0- 3|0 Failure Hour - - 3/2400/0 - - -
R 008 0 | Rate, 125C S
E gﬁg 8 Early Life 48
F B2 0- 3]0 Failure Hour - - - 3/2400/0 - 1/800/0 -
R 008 0 | Rate, 140C S
NVM
AEC Endurance,
E Q10 7 Data
D | B3 0- 3 7 Retention, - N/A N/A N/A N/A N/A N/A N/A
R 005 and
Operationa
| Life
rTest Group C - Package Assembly Integrity Tests
W c AQlig 3 Wire Bond Wire
B 1 Shear, 1/30/0 1/30/0 3/90/0 3/90/0 3/90/0 3/90/0 3/90/0
s| 1] % Ol cpkor67 | S
001
MIL-
STD
W c 883 3 Bond Pull Wire
B 2 Met | 1 0 over Ball, s 1/30/0 1/30/0 3/90/0 3/90/0 3/90/0 3/90/0 3/90/0
P hod Cpk >1.67
201
1
JED
. . Jics . Soldzrsaglit |:Pb
y >95% ree
ol 3 D?Z 1 5 Lead Sold - - - 1/15/0 - - 1/15/0
B10 Coverage er
2
S| C | JED | 1| 1| Solderabilit Pb - - - - - - 1/15/0
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M
rll Qual Qual QBS Prgfesss QBS QBS
. . Process QBS Package
L Test Name Device: Device: Referenc Referenc Package Package Reference.
o] / LM25141 LM25141 o e: Reference: Reference: TCA9548AR¢
t Condition ORGERQ LM5i41 UCC2728 DRV8889Q PCM62600R —1
tQ 1 1 RGEROL 2 D]I-?C WRGERQ1 TVRO1
y
D| 3 EC 5 y >95% Sold
JES Lead er
D22 Coverage
B10
2
JED
EC
JES
P c D?Z 1 Physical Cpk
Dl a B10 3 0 Dimension | >1.6 1/30/0 1/30/0 3/90/0 3/30/0 3/30/0 3/30/0 3/30/0
S 7
0
and
B10
8
S c gﬁg 5 Solder Ball | Sold
B 5 o- 3 0 Shear er N/A N/A N/A N/A N/A N/A N/A
S 010 (Cpk>1.67) | Balls
JED
EC
JES
L1 C bz ||| Lea - N/A N/A N/A N/A NIA N/A N/A
| 6 0 Integrity

up D - Die Fabrication Reliability Test
Complete
Complete Complete Complete P
d Completed
d Per d Per d Per
Per Per Completed Completed Per
. Process Process Process
E D JES Electromigr Process Process Per Process Process
-] - . - Technolo Technolo Technolo
M 1 D61 ation Technolog | Technology Technology Technology
gy gy gy y Requireme | Requirements Requirements
Requirem Requirem Requirem .
Requirem nts
ents ents ents
ents
Complete
Complete | Complete Complete
d Completed
) d Per d Per d Per
T Time Per Per Completed Completed Per
Process Process Process
D D JES Dependant Process Process Per Process Process
-] - h . - Technolo Technolo Technolo
D 2 D35 Dielectric Technolog | Technology Technology Technology
B Breakdown gY g)_/ gy y Requireme | Requirements Requirements
Requirem Requirem Requirem .
Requirem nts
ents ents ents
ents
Complete
Complete Complete Complete
d Completed
d Per d Per d Per
Per Per Completed Completed Per
H JES Hot Process Process Process
D - Process Process Per Process Process
C D60 | - | - Injection - Technolo Technolo Technolo
3 . Technolog | Technology Technology Technology
| & 28 Carrier ay ay ay . . .
f f f y Requireme | Requirements Requirements
Requirem Requirem Requirem .
Requirem nts
ents ents ents
ents
Complete
Complete | Complete Complete P
) d Completed
Negative d Per d Per d Per
N ’ Per Per Completed Completed Per
Bias Process Process Process
B D Process Process Per Process Process
- - | - | Temperatu - Technolo Technolo Technolo
T| 4 re Technolog | Technology Technology Technology
| . gy gy gy y Requireme | Requirements Requirements
Instability Requirem | Requirem | Requirem .
Requirem nts
ents ents ents
ents
S| D Stress Complete | Complete Complete | Complete Completed Completed Completed Per
M| 5 Migration d Per d Per d Per d Per Per Process Process
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< ~—Q—~0rMrsS —Z

Test Name
/

Condition

Dura

tion

QBS
Process
Referenc
e:
LM51410
RGERQ1

Qual

Device:
LM25141 LM25141

ORGERQ ORGERQ
1 1

Qual

Device:

QBS
Process
Referenc

e:

UCC2728

20DRCQ
1

QBS
Package
Reference:
DRV8889Q
WRGERQ1

QBS
Package
Reference:

PCM62600R
TVRO1

QBS Package
Reference:
TCA9548ARG

EQ1

Process Process Process Per Process Technology Technology
Technolo Technolo Technolo Process Technology | Requirements Requirements
ay ay ay Technolog | Requireme
Requirem Requirem Requirem y nts
ents ents ents Requirem
ents
’Test Group E - Electrical Verification Tests
H gﬁg ESD - 2000
B | E2 1|3 HBM - - - 1/3/0 - - 1/3/0 1/3/0
M 0- Q100 v
002
AEC
H Q10 ESD - 4000
B | E2 0- 1|3 HBM - Vv - - - 1/3/0 1/3/0 - -
M 002 Q100
c glig ESD - 500
D | E3 0- 1|3 CDM - v - - 1/3/0 - - - -
M 011 Q100
C glig ESD - 530
D | E3 1|3 CDM - - - - 1/3/0 - - -
M 0- Q100 (v
011 pins)
750
c| |ne eso- | v
D | E3 0- 113 CDM - Corn - - 1/3/0 - - - -
M 011 Q100 gr
pins
AEC
c Q10 ESD - 1000
D | E3 0- 113 CDM - v - - - - - 1/3/0 1/3/0
M 011 Q100
AEC
C ESD -
D | E3 Qol-() 1|3 CDM - 15\?0 - - - - 1/3/0 - -
M 011 Q100
(Per
AEC AEC
L E4 Q10 1|6 Latch-u ) - - 1/6/0 1/6/0 1/6/0 1/6/0 1/6/0
U 0- P | 010
004 0-
004)
Cpk
>1.6
7
£ AQI:ELE: 3 Electrical Roo
D E5 0- 3 0 Distribution m, 1/30/0 1/30/0 3/90/0 3/90/0 3/90/0 3/90/0 3/90/0
S hot,
009
and
cold
test

- QBS: Qual By Similarity
- Qual Device LM25141QRGERQL1 is qualified at LEVEL2-260C

A1l (PC): Preconditioning:
Performed for THB, Biased HAST, AC, uHAST, TC & PTC samples, as applicable.

Ambient Operating Temperature by Automotive Grade Level:
Grade 0 (or E): -40°C to +150°C
Grade 1 (or Q): -40°C to +125°C
Grade 2 (or T): -40°C to +105°C
Grade 3 (or I) : -40°C to +85°C
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E1 (TEST): Electrical test temperatures of Qual samples (High temperature according to Grade level):
Room/Hot/Cold : HTOL, ED

Room/Hot : THB / HAST, TC / PTC, HTSL, ELFR, ESD & LU

Room : AC/uHAST

Green/Pb-free Status:
Qualified Pb-Free(SMT) and Green

Notes
(1) LM25141QRGERQ1 QBS's to LM5141QRGERQ1, UCC27282QDRCTQ1, DRV8889QWRGERQ1,
PCM6260QRTVRQ1, TCA9548ARGERQ1 Reliability tests

(2) RGE Devices listed in PCN Product Affected will QBS to the Qual devices die and package attributes which
have been verified to be similar to Qual Devices
3 DRV8889QWRGERQ1 had 1 TC fail due to voltage spike due to test program error, 8D available.

Automotive New Product Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)

AICu with 1.0 Cu Wire in CDAT 10DRC and 24RGE Package
(Q100H, QO06, Grade 1, -40/125C)
Approved 16-Dec-2020, 12-Aug-2020, 06-Dec-2019

Qualification Results
Data Displayed as: Number of lots / Total sample size / Total failed
Min

T Test Nam ice: ice: ice:
est SS/ est Name / Duration Qual Device: Qual Device: Qual Device:

Condition TPS7B8550Q0WDRCRQ1 UCC272820DRCO1 DRV8889WRGEQ1
PC | AL - 3 | 22 | SAMAnabss, | oo leted 3/66/0 3/66/0 3/66/0
Pre Stress
JEDEC J-
STD-020 . Level 2- . . .
PC Al JESD22- 3 77 | Preconditioning 260C No fails No fails No fails
A113
pc | A1 - 3 | 22 | SAMAnalsis, | oo eted 3/66/0 3/66/0 3/66/0
Post Precon
JEDEC .
HAST | A2 | JESD22- | 3 | 77 | B1@sedHAST. | o0t ours 17710 3/231/0 3/231/0
130C/85%RH
A110
Cross Section,
HAST | A2 - 3 1 Post bHAST 96 | Completed - 3/3/0 3/3/0
Hours
Wire Bond
HAST | A2 - 3 30 Shear, Post Wires - 3/90/0 3/90/0
bHast, 96 Hours
Bond Pull over
HAST | A2 ; 3 | 30 igt;g’{’%s; Wires ; 3/90/0 3/90/0
Hours
Bond Pull over
HAST | A2 - 3 | 30 Ball, Post Wires - 3/90/0 3/90/0
bHAST, 96
Hours
JEDEC .
HAST | A2 | JESD22- | 3 | 70 | B1@S€dHAST. |0 tiours 17710 3/210/0 3/210/0
130C/85%RH
A110
Cross Section,
HAST | A2 ; 3 | 1 | PostbHAST 192 | Completed 1/3/0 3/3/0 3/3/0
Hours
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HAST

Test Name /

Condition

SAM Analysis,
Post bHAST,
192 Hours

Duration

Completed

Qual Device:
TPS7B8550QWDRCR

1/22/0

Qual Device:
1 UCC272820DRC

3/66/0

Qual Device:
1 DRV8889WRGEQ1

3/66/0

HAST

A2

30

Wire Bond

Shear, Post

bHast, 192
Hours

Wires

1/30/0

3/90/0

3/90/0

HAST

A2

30

Bond Pull over
Stitch, post
bHAST, 192

Hours

Wires

1/30/0

3/90/0

3/90/0

HAST

A2

30

Bond Pull over
Ball, Post
bHAST, 192
Hours

Wires

1/30/0

3/90/0

3/90/0

TC

A4

JEDEC
JESD22-
A104 and
Appendix

3

77

Temperature
Cycle, -65/150C

500
Cycles

3/231/0

3/231/0

3/231/0

TC

A4

Cross Section,
Post T/C 500
Cycles

Completed

3/3/0

3/3/0

TC

A4

22

SAM Analysis,
Post T/C, 500
Cycles

Completed

3/66/0

3/66/0

TC

A4

30

Wire Bond
Shear, Post T/C
500 Cycles

Wires

3/90/0

3/90/0

TC

A4

30

Bond Pull over
Stitch Post T/C
500 Cycles

Wires

3/90/0

3/90/0

TC

A4

30

Bond Pull over
Ball Post T/C
500 Cycles

Wires

3/90/0

3/90/0

TC

A4

JEDEC
JESD22-
A104 and
Appendix

3

70

Temperature
Cycle, -65/150C

1000
Cycles

3/231/0

3/231/0

3/210/0

TC

A4

Cross Section,
Post T/C 1000
Cycles

Completed

3/3/0

3/3/0

3/3/0

TC

A4

22

SAM Analysis,
Post T/C, 1000
Cycles

Completed

3/66/0

3/66/0

3/66/0

TC

A4

30

Wire Bond
Shear, Post T/C
1000 Cycles

Wires

3/90/0

3/90/0

3/90/0

TC

A4

30

Bond Pull over
Stitch, Post T/C,
1000 Cycles

Wires

3/90/0

3/90/0

3/90/0

TC

A4

30

Bond Pull over
Ball, Post T/C,
1000 Cycles

Wires

3/90/0

3/90/0

3/90/0

PTC

A5

JEDEC
JESD22-
A105

45

Power
Temperature
Cycle -40/125C

1000
Cycles

1/45/0

N/A

N/A

PTC

A5

JEDEC

45

Power

2000

1/45/0

N/A

N/A
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Test Name / Qual Device: Qual Device: Qual Device:

" Duration
Condition TPS7B8550QWDRCRQ1  UCC272820DRCQ1 DRV8889WRGEQ1
JESD22- Temperature Cycles
A105 Cycle -40/125C
JEDEC High Temp 1000
HTSL | A6 | JESD22- 3 45 Storage Bake Hours 3/135/0 3/135/0 3/145/0
A103 150C
Cross Section,
HTSL | A6 - 3 1 Post HTSL 1000 | Completed - 3/3/0 3/3/0
Hours
JEDEC High Temp 2000
HTSL | A6 | JESD22- 3 44 Storage Bake Hours 1/45/0 3/132/0 3/132/0
A103 150C
Cross Section,
HTSL | A6 - 3 1 Post HTSL 2000 | Completed 1/1/0 3/3/0 3/3/0
Hours
Test Group C — Package Assembly Integrity Tests
wes | c1| oo | 3 | 30 Sh::\;\/:eciir;i. o | Wires 3/90/0 3/90/0 3/90/0
MIL-
WBP | C2 i’ﬂzft’ffj 3 | 30 Bond;’.‘g'? CPk | Wires 3/90/0 3/90/0 3/90/0
2011

Al (PC): Preconditioning:
Performed for THB, Biased HAST, AC, uHAST & TC samples, as applicable.

Ambient Operating Temperature by Automotive Grade Level:
Grade 0 (or E): -40C to +150C

Grade 1 (or Q): -40C to +125C

Grade 2 (or T): -40C to +105C

Grade 3 (or 1) : -40C to +85C

E1 (TEST): Electrical test temperatures of Qual samples (High temperature according to Grade level):
Room/Hot/Cold : HTOL, ED

Room/Hot : THB / HAST, TC / PTC, HTSL, ELFR, ESD & LU
Room : AC/JuUHAST

Green/Pb-free Status:
Qualified Pb-Free(SMT) and Green

Automotive New Product Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)

AICu with 0.8 Cu Wire in CDAT 32RTV Package

(Q100H, QO006, Grade 1, -40/125C)
Approved 19-Nov-2020

Qualification Results
Data Displayed as: Number of lots / Total sample size / Total failed

Type # Test Spec Lot SS/Lot Test Name / Condition Duration STEIID M
Oty PCM6260QRTVRQ1

Test Group A — Accelerated Environment Stress Tests

- SAM Analysis, Pre-Stress Completed 3/66/0
JEDEC J-STD-
PC Al 020 JESD22- 3 77 Preconditioning Level 2-260C No fails
A113
PC Al - 3 22 SAM Analysis, Post Stress Completed 3/66/0
HAST | A2 JEDEC 3 77 Biased HAST, 96 Hours 3/231/0
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Test Spec

JESD22-A110

Min
Lot

SS/Lot

Test Name / Condition

130C/85%RH

Duration

Qual Device:
PCM62600RTVR

Wire Bond Shear, Post

WBS

C1

AEC Q100-001

1

30

Auto Wire Bond Shear

Minimum of 5 devices,
30 wires Cpk>1.67

HAST | A2 - 3 30 bHast, 96 Hours Wires 3/90/0
Bond Pull over Stitch, post .
HAST | A2 - 3 30 bHAST, 96 Hours Wires 3/90/0
Bond Pull over Ball, Post .
HAST | A2 - 3 30 bHAST, 96 Hours Wires 3/90/0
JEDEC Biased HAST,
HAST | A2 JESD22-A110 3 70 130C/85%RH 192 Hours 3/210/0
Wire Bond Shear, Post .
HAST | A2 - 3 30 bHast, 192 Hours Wires 3/90/0
Bond Pull over Stitch, post .
HAST | A2 - 3 30 bHAST, 192 Hours Wires 3/90/0
Bond Pull over Ball, Post .
HAST | A2 - 3 30 bHAST, 192 Hours Wires 3/90/0
Cross Section, Post
HAST | A2 - 3 1 bHAST 192 Hours Completed 3/3/0
JEDEC Temperature Cycle, -
TC A4 | JESD22-A104 3 77 P yele, 500 Cycles 3/231/0
) 65/150C
and Appendix 3
SAM Analysis, Post T/C,
T A4 - 22 |
C 3 500 Cycles Completed 3/66/0
Wire Bond Shear, Post .
TC A4 - 3 30 T/C 500 Cycles Wires 3/90/0
Bond Pull over Stitch Post .
T A4 - w
C 3 30 T/C 500 Cycles ires 3/90/0
Bond Pull over Ball Post .
TC A4 - 3 30 T/C 500 Cycles Wires 3/90/0
JEDEC Temperature Cycle, -
TC A4 | JESD22-A104 3 70 P yele, 1000 Cycles 3/210/0
. 65/150C
and Appendix 3
Cross Section, Post T/C
TC A4 - 3 1 1000 Cycles Completed 3/3/0
SAM Analysis, Post T/C,
TC A4 - 3 22 1000 Cycles Completed 3/66/0
Wire Bond Shear, Post .
TC | A4 - ' w
C 3 30 T/C 1000 Cycles ires 3/90/0
Bond Pull over Stitch, Post .
TC A4 - 3 30 T/C, 1000 Cycles Wires 3/90/0
Bond Pull over Ball, Post .
TC A4 - 3 30 T/C, 1000 Cycles Wires 3/90/0
JEDEC High Temp Storage Bake
HTSL | A6 JESD22-A103 3 45 150C 1000 Hours 3/135/0
JEDEC High Temp Storage Bake
HTSL | A6 JESD22-A103 3 44 150C 2000 Hours 3/132/0
Cross Section, Post HTSL
HTSL | A6 - 3 1 2000 Hours Completed 3/3/0

Test Group C — Package Assembly Integrity Tests

3/90/0

WBP

Cc2

MIL-STD883
Method 2011

30

Wire Bond Pull (Cpk>1.67)

Minimum of 5 devices,
30 wires Cpk>1.67

3/90/0

- QBS: Qual By Similarity
- Qual Device PCM6260QRTVRQ1 is qualified at LEVEL2-260C

Al (PC): Preconditioning:
Performed for THB, Biased HAST, AC, uHAST, TC & PTC samples, as applicable.

Ambient Operating Temperature by Automotive Grade Level:
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Grade 0 (or E): -40°C to +150°C

Grade 1 (or Q): -40°C to +125°C

Grade 2 (or T): -40°C to +105°C

Grade 3 (or I) : -40°C to +85°C

E1 (TEST): Electrical test temperatures of Qual samples (High temperature according to Grade level):
Room/Hot/Cold : HTOL, ED

Room/Hot : THB / HAST, TC / PTC, HTSL, ELFR, ESD & LU

Room : AC/uHAST

Green/Pb-free Status:
Qualified Pb-Free(SMT) and Green

For questions regarding this notice, e-mails can be sent to the regional contacts shown below
or your local Field Sales Representative.

Location E-Mail

USA PCNAmericasContact®@list.ti.com
Europe PCNEuropeContact@list.ti.com
Asia Pacific PCNAsiaContact®list.ti.com
Japan PCNJapanContact@list.ti.com

IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES
(INCLUDING REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY
INFORMATION, AND OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES,
EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible
for (1) selecting the appropriate Tl products for your application, (2) designing, validating and testing your
application, and (3) ensuring your application meets applicable standards, and any other safety, security, or
other requirements. These resources are subject to change without notice. Tl grants you permission to use
these resources only for development of an application that uses the Tl products described in the resource.
Other reproduction and display of these resources is prohibited. No license is granted to any other Tl
intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for,
and you will fully indemnify Tl and its representatives against, any claims, damages, costs, losses, and
liabilities arising out of your use of these resources.

TI’s products are provided subject to TI’s Terms of Sale (www.ti.com/legal/termsofsale.html) or other
applicable terms available either on ti.com or provided in conjunction with such TI products. TI’s provision
of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for
TI products.
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