. . | September
PCN Number: 20220912000.2 PCN Date: 12, 2022

Qualification of new Fab site (RFAB), Probe site (CDAT-PR) and TI CDAT as an

RREE additional Assembly and Test site for select devices

Customer Contact: | PCN Manager | Dept: | Quality Services

Proposed 1° Ship Date: | Mar 12, 2023 S LD G

*
accepted until: Oct 12, 2022

*Sample requests received after Oct 12, 2022 will not be supported.

Change Type: |

X | Assembly Site L] Design L] | wafer Bump Site

X | Assembly Process [ ]| Data Sheet L] | wafer Bump Material

X | Assembly Materials L1 Part number change L] | wafer Bump Process

L] | Mechanical Specification M| Test Site X | wafer Fab Site

X | Packing/Shipping/Labeling L] Test Process L] | wafer Fab Materials
L] | wafer Fab Process

PCN Details

Description of Change:

Texas Instruments Incorporated is announcing the qualification of new Fab site (RFAB), Probe
site (CDAT-PR) and TI CDAT as an additional Assembly and Test site for the group of devices
listed below.

Group 1 Devices:

Current Fab Site New Fab Site
Fab Site Process Wafer Diameter Fab Site Process Wafer Diameter
DMOS5 LBC7 200 mm RFAB LBC7 300 mm
Current New
Probe site (EWS) DLIN, CLARK-PR CLARK-PR, CDAT-PR
Current New
Assembly/Test Site UTAC TI Clark TI Chengdu
Mount Compound PZ0031 4207123 4207123
Wire type 1.3mil Au 1.3mil Cu 1.3mil Cu
Mold Compound Cz0141 4208625 4222198
Group 2 Devices:
Current New
Assembly/Test Site TI Clark TI Chengdu
Mold Compound 4208625 4222198

Test coverage, insertions, conditions will remain consistent with current testing and verified with
test MQ.

Reason for Change:

Supply continuity

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

None

Impact on Environmental Ratings

Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#
20220912000.2
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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:

20220912000.2

. Assembly Site Origin Assembly Country Code .
Assembly Site (22L) (23L) Assembly City
TI Clark QAB PHL Angeles City, Pampanga
UTAC Thailand NSE THA Bangkok
TI CDAT CDA CHN Chengdu
Die Rev:
Current New
Die Rev [2P] | Rev [2P]
D E
Sample product shipping label (not actual product label)
LTS & (1) SNT4LSOTNSR
bpes IN: Malgysie @ 2000 () 0336
MSL '2 /260C/1 YEAR|SEAL DT 31T)LOT: 3959047MLA
MSL 1 /235C/UNLIM |03/29/04 4W) TKY (1T) 7523483S12
: ot (P)
TTEN: 39 - (2P) REV: g%L) 0033317
LBL: 5A (L)T0:1750
Group 1 Product Affected: (Wafer fab site, Probe site, Assl'y /Test site)
| SN62065QDSGRQ1 | TLV620612TDSGRQ1 | TLV62065TDSGRQL | TPS62065QDSGRQL |
Group 2 Product Affected: (Assl'y/Test site)
LP5912Q0.9DRVRQ1 LP5912Q1.5DRVRQ1 LP5912Q3.0DRVRQ1 TPS2549IRTERQ1
LP5912Q0.9DRVTQ1 LP5912Q1.5DRVTQ1 LP5912Q3.0DRVTQ1 TPS2549IRTETQ1
LP5912Q1.1DRVRQ1 LP5912Q1.8DRVRQ1 LP5912Q3.3DRVRQ1 TPS51604QDSGRQ1
LP5912Q1.1DRVTQ1 LP5912Q1.8DRVTQ1 LP5912Q3.3DRVTQ1 TPS51604QDSGTQ1
LP5912Q1.2DRVRQ1 LP5912Q2.8DRVRQ1 SN1607056RTER
LP5912Q1.2DRVTQ1 LP5912Q2.8DRVTQ1 SN1607056RTET
Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#




Attributes

Automotive Grade Level

Operating Temp Range (C)

Product Function

Group 1 Qualification Data
Automotive New Product Qualification Summary

(As per AEC-Q100 and JEDEC Guidelines)
Approve Date 12-July-2022

Product Attributes

Qual Device:

TLV62065TDSGRO1

Grade 2

-40 to 105

Pow er Management

QBS Reference:

LM2775QDSGRO1

Grade 1

-40to 125

Pow er Management

QBS Reference:

TPS25460QRTERQ1

Grade 1

-40 to 125

Pow er Management

QBS Reference:

TPS62065QDSGRQ1

Grade 1

-40to 125

Pow er Management

Wafer Fab Supplier RFAB RFAB RFAB RFAB
Assembly Site CDAT CDAT CDAT CLARK-AT
Package Group QFN QFN QFN QFN
Package Designator DSG DSG RTE DSG

Pin Count 8 8 16 8

QBS: Qual By Similarity
Qual Device TLV62065TDSGRQ1 is qualified at MSL2 260C

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

(OIF:1
Conditio Device:

n TLV62065T
DSGRO1

QBS
Reference:
LM2775QD

SGRO1

QBS
Reference:
TPS25460R
TERQ1

QBS
Reference:
TPS62065Q

DSGRO1

Test Name

Test Group A - Accelerated Environment Stress

Tests
PC Al | JEDECJ- | 3 77 | Precondition | MSL2 1 - All Pass All Pass All Pass
STD-020 ing 260C Step
JESD22A
113
JEDEC . 96
0,
HAST | A2  JEsDo2- |3 | 77 | Desed 130C/85% | Lour - 3/231/0 3/231/0 ;
HAST RH
A110 S
JEDEC
JESD22A 96
ACG/UH A3 102/98DE 3 77 Autoclave 1?10/15p Hour - 3/231/0 3/231/0 1/77/0
AST C sig
JESD22A s
118
ngE)(ZZZA Temperatur 500
TC A4 104 and 3 7 e Oycle -65C/150C | Cycle | - 3/231/0 3/231/0 1/77/0
Appendix s
Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#
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https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-085
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-085
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-085
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2110-121
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2110-121
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2110-121
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2111-004
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2111-004
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2111-004
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-085
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2110-121
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2111-004
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2111-004

TC-BP A4
PTC A5
HTSL A6
HTSL A6

MIL-
STD883
Method
2011

JEDEC
JESD22A
105

JEDEC
JESD22A
103

JEDEC
JESD22-
A103

-

[EEN

Post Temp
Cycle Bond
Pull

PTC

High
Temperatur
e Storage
Life

High
Temperatur
e

Storage Life

-40/125C

150C

175C

Test Group B - Accelerated Lifetime Simulation Tests

1000
Cycle

1000
Hour

500
Hour

1/5/0

1/45/0

3/135/0

1/5/0

3/135/0

1/5/0

1/45/0

1/45/0

Test Group C - Package Assembly Integrity Tests

JEDEC
JESD22-
A108
AEC
Q100008

1

1

7

77

Life Test

Early Life
Failure Rate

125C

125C

3/231/0

3/231/0

1/800/0

1/77/0

|

WBS C1
WBP c2
SD C3
SD C3
PD c4

AEC
Q100001

MIL-
STD883
Method
2011

JEDEC
JESD22-
B102

JEDEC
JESD22-
B102

JEDEC
JESD22B
100 and
B108

Wire Bond
Shear

Wire Bond
Pull

PB
Solderability

PB-Free
Solderability

Physical
Dimensions

Test Group D - Die Fabrication Reliability Tests

Minimum
of 5
devices,
30 wires
Cpk>1.67
Minimum
of 5
devices,
30 wires
Cpk>1.67
>95%
Lead
Coverage

>95%
Lead
Coverage

Cpk>1.67

Wires

Wires

1/30

1/30

1/10

3/90/0

3/90/0

1/15/0

1/15/0

3/30/0

3/90/0

3/90/0

1/15/0

1/15/0

3/30/0

3/90/0

3/90/0

3/30/0

EM D1

Texas Instruments, Incorporated

JESD61

20220912000.2

Electromigra

tion

Completed

Per

Process
Technology
Requirement

S

Completed
Per
Process
Technology
Requiremen
ts

TI Information - Selective Disclosure

Completed
Per

Process
Technology
Requirement
s

PCN#

Completed
Per

Process
Technology
Requirement
S



TDDB D2 | JESD35 - -

HCI pg  JESPEO&
28

NBTI D4 - -

SM D5 - - -

Time
Dependent
Dielectric
Breakdow n

Hot Carrier
Injection

Negative
Bias
Temperatur
e

Instability

Stress
Migration

Test Group E- BHectrical Verification Tests

Completed
Per

Process
Technology
Requirement
S

Completed
Per

Process
Technology
Requirement
S

Completed
Per

Process
Technology
Requirement
S

Completed
Per

Process
Technology
Requirement
S

Completed
Per
Process
Technology
Requiremen
ts

Completed
Per
Process
Technology
Requiremen
ts

Completed
Per
Process
Technology
Requiremen
ts

Completed
Per
Process
Technology
Requiremen
ts

Completed
Per

Process
Technology
Requirement
S

Completed
Per

Process
Technology
Requirement
S

Completed
Per

Process
Technology
Requirement
S

Completed
Per

Process
Technology
Requirement
S

Completed
Per

Process
Technology
Requirement
S

Completed
Per

Process
Technology
Requirement
S

Completed
Per

Process
Technology
Requirement
S

Completed
Per

Process
Technology
Requirement
S

ESD g AEC 13
Q100002
AEC

ESD E3 1 3
Q100011
AEC

LU E4 1 6
Q100004

ED B AEC 3 30
Q100009

ESD HBM

ESD CDM

Latch-Up

Electrical
Distributions

Per AEC
Q100-004
Cpk>1.

67

Room,
hot,

and

cold

2000
Volts
500

Volts

1/30

3/90/0

1/3/0

1/3/0

1/6/0

3/90/0

1/3/0

1/3/0

1/6/0

3/90/0

Preconditioning w as performed for Autoclave, Unbiased HAST, THB/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL, as

applicable

The follow ing are equivalent HTOL options based on an activation energy of 0.7eV : 125C/1k Hours, 140C/480 Hours, 150C/300

Hours, and 155C/240 Hours

The follow ing are equivalent HTSL options based on an activation energy of 0.7eV : 150C/1k Hours, and 170C/420 Hours

The follow ing are equivalent Temp Cycle options per JESD47 : -55C/125C/700 Cycles and -65C/150C/500 Cycles
Ambient Operating Temperature by Automotive Grade Level:

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

Grade 2 (or T): -40C to +105C Grade 3 (or I) : -40Cto +85C
E1l (TEST): Hectrical 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

Quality and Environmental data is available at TI's external Web site: http://ww w .ti.conv Tl

Group 2 Qualification Data

Automotive New Product Qualification Summary

Texas Instruments, Incorporated
20220912000.2
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(As per AEC-Q100 and JEDEC Guidelines)
Approve Date 01-Mar-2022

Product Attributes
| Y

Qual Device: QBS Reference: QBS Reference: QBS Reference:
Attributes

LP5912Q3.3DRVRO1 | SN74HCS595QBQBROL | CAXC8T245QRHLROL | TPL7407L QPWRQL
Automotive Grade Level Grade 1 Grade 1 Grade 1 Grade 1
Operating Temp Range (C) -40 to 125 -40to 125 -40 to 125 -40 to 125
Product Function Pow er Management Logic Signal Chain Pow er Management
Wafer Fab Supplier MH8 RFAB MH8 MH8
Assembly Site CDAT CDAT CDAT ASESHAT
Package Group QFN QFN QFN TSSOP
Package Designator DRV BQB RHL PW
Pin Count 6 16 24 16

QBS: Qual By Similarity
Qual Device LP5912Q3.3DRVRQL is qualified at MSL1 260C

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

M . .| Qual Device: oBs QBS QS
Test n Test Condit | Durati LP591203.3D Reference: Reference: Reference:
Spec Lot Name ion on m = | SN74HCS595 | CAXC8T245Q | TPL7407LQP
Qty RvROL QBQBRO1 RHLROQ1 WRQ1

Test Group A - Accelerated Environment
Stress Tests

JEDEC J-
A STD-020 Preconditi = MSL1
PC 3 77 1 St - 3/0/0 3/0/0 -
1  JESD22- oning 260C ep
A113
HAST A 325(2:2 3 77 Biased 130C/8 | 96 3/231/0 3/231/0
2 i HAST 5%RH | Hours | ~ i
A110
JEDEC
JESD22A
ACUH | A L020BDE 5 77 Autoclave | 121CL 96 - 3/231/0 3/231/0 3/231/0
AST 3 C 5psig | Hours
JESD22-
A118
JEDEC
JESD22A -
A T t 1000
TC , 10dand 3 77 u?ermez?e 55C/15 | o e - - - 3/231/0
Appendix & ocC &
3
JEDEC i
A | JESD22A Temperat 500
TC 3 77 65C/15 - 3/231/0 3/231/0 -
4 | 104 and ure Cycle oC Cycles
Appendix
Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#
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https://simba.itg.ti.com/rex/rexIdTabs/R-CHG-2109-032
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-048
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-048
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-048
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-090
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2203-009
https://simba.itg.ti.com/rex/rexIdTabs/R-CHG-2109-032
https://simba.itg.ti.com/rex/rexIdTabs/R-CHG-2109-032
https://simba.itg.ti.com/rex/rexIdTabs/R-CHG-2109-032
https://simba.itg.ti.com/rex/rexIdTabs/R-CHG-2109-032
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-048
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-048
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-048
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-048
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-048
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-048
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-090
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-090
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-090
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2203-009
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2203-009
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2203-009
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2203-009

JEDEC
JESD22-

HTSL A103 1 45

Test Group B - Accelerated Lifetime Simulation Tests

High
Temperat
ure
Storage
Life

150C

1000
Hours

3/135/0

3/135/0

B JEDEC
HTOL 1 JESD22- 1 7
A108
B AEC
ELFR 5 Q100008 | 1 7

Life Test

Early Life
Failure
Rate

125C

125C

Test Group C - Package Assembly Integrity Tests

1000
Hours

48
Hours -

3/231/0

3/231/0

3/231/0

3/2400/0

C AEC
WBS 1 w0001  t %

MIL-
C STD883
2 | Method
2011

JEDEC

c  JESD22B1
PD 00 and 1 10

B108

Wire Bond
Shear

Wire Bond
Pull

Physical
Dimension
s

Minimu
m of 5
device
s, 30
wires
Cpk>1.
67
Minimu
m of 5
device
s, 30
wires
Cpk>1.
67

Cpk>1.
67

Test Group D - Die Fabrication Reliability Tests

Wires 1/30/0
Wires 1/30/0
1/10/0

3/90/0

3/90/0

3/30/0

3/90/0

3/90/0

3/30/0

3/90/0

3/90/0

3/30/0

EM | JESD6L - -
TDDB | D JESD35 - -
2
Hel D JESD60 &
3 28 i )
NI D
4

Eectromig
ration

Time
Dependen
t

Dielectric
Breakdow
n

Hot
Carrier
Injection

Negative
Bias
Temperat
ure
Instability

Texas Instruments, Incorporated

20220912000.2

Completed Per
Process
Technology
Requirements

- Completed Per
Process
Technology
Requirements

Completed Per
Process
Technology
Requirements

Completed Per
Process

- Technology
Requirements

Completed
Per Process
Technology
Requirements

Completed
Per Process
Technology
Requirements

Completed
Per Process
Technology
Requirements

Completed
Per Process
Technology
Requirements

TI Information - Selective Disclosure

Completed Per
Process
Technology
Requirements
Completed Per
Process
Technology
Requirements

Completed Per
Process
Technology
Requirements

Completed Per
Process
Technology
Requirements

PCN#

Completed Per
Process
Technology
Requirements

Completed Per
Process
Technology
Requirements

Completed Per
Process
Technology
Requirements

Completed Per
Process
Technology
Requirements



Completed Per | Completed Completed Per | Completed Per
SM D ) ) Stress ) ) Process Per Process Process Process
5 Migration Technology Technology Technology Technology

Requirements = Requirements = Requirements | Requirements

Test Group E- BHectrical Verification Tests

Cpk
>1.6
Hectrical
ED E| AEC 3 30 Distributio <0 - 1/30/0 3/90/0 3/90/0 3/90/0
5 ' Q100009 m,
ns

hot,

and

cold
Preconditioning w as performed for Autoclave, Unbiased HAST, THB/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL, as
applicable
The follow ing are equivalent HTOL options based on an activation energy of 0.7eV : 125C/1k Hours, 140C/480 Hours, 150C/300
Hours, and 155C/240 Hours
The follow ing are equivalent HTSL options based on an activation energy of 0.7eV : 150C/1k Hours, and 170C/420 Hours
The follow ing are equivalent Temp Cycle options per JESD47 : -55C/125C/700 Cycles and -65C/150C/500 Cycles
Ambient Operating Temperature by Automotive Grade Level:
Grade 0 (or E): -40C to +150C
Grade 1 (or Q): -40Cto +125C
Grade 2 (or T): -40C to +105C Grade 3 (or I) : -40Cto +85C
El (TEST): Hectrical test temperatures of Qual samples (High temperature according to Grade level):
Room/Hot/Cold : HTOL, ED
RoonvHot : THB / HAST, TC/ PTC, HTSL, ELFR, ESD & LU
Room: AC/uHAST
Quality and Environmental data is available at TI's external Web site: http://ww w .ti.com/

Automotive New Product Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)
Approve Date 12-July-2022

Product Attributes

Qual Device: QBS Reference:
Attributes
TPS2549IRTERQL TPS2546QRTERQL
Automotive Grade Level Grade 1 Grade 1
Operating Temp Range (C) -40 to 85 -40to 125
Product Function Pow er Management Pow er Management
Wafer Fab Supplier RFAB RFAB
Assembly Site CDAT CDAT
Package Group QFN QFN
Package Designator RTE RTE
Pin Count 16 16
Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#
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https://simba.itg.ti.com/rex/rexIdTabs/R-CHG-2109-039
https://simba.itg.ti.com/rex/rexIdTabs/R-CHG-2109-039
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2110-121
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2110-121
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2110-121

QBS: Qual By Similarity
Qual Device TPS2549IRTERQL is qualified at MSL2 260C

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

Type Test Spec SS | Test Name Condition Duratio
Mm n Qual Device: QBS Reference:
TPS2549IRTERQL | TPS2546QRTERQL

Test Group A - Accelerated Environment
Stress Tests

JEDEC J-STD-020

PC Al JESD22-A113 3 77 | Preconditioning | MSL2 260C 1 Step - All Pass
JEDEC JESD22- . 96

HAST A2 3 77 | Biased HAST 130C/85%RH - 3/231/0
A110 Hours
JEDEC %

AC/UHAST @ A3  JESD22A102/JED | 3 77 | Autoclave 121C/15psig Hours - 3/231/0
EC JESD22A118
JEDEC JESD22-

Temperature 500
TC A4 | A104 and 3 77 mperaiu -65C/150C - 3/231/0
. Cycle Cycles

Appendix 3

HTSL A6 JEDEC JESD22- 1 45 '|I-'IIgh t 150C 1000 3/135/0
A103 emperature Hours

Storage Life

Test Group B - Accelerated Lifetime Simulation
Tests

JEDEC JESD22- 1000

HTOL B1 A108 1 77 Life Test 125C Hours - 3/231/0
Early Life 48
ELFR B2 = AEC Q100-008 1 77 | Failure 125C Hours - 1/800/0
Rate
Test Group C - Package Assembly Integrity
Tests
Minimum
Wire Bond of . 5 )
WBS Cl1 | AEC Q100-001 1 30 Shear devices, Wires 1/30 3/90/0
30 wires
Cpk>1.67
Minimum
WBP Cc2 MIL-STD883 1 30 | Wire Bond Pull Zf i ° Wi 1/30 3/90/0
Method 2011 ire Bon ewcgs, ires
30 wires
Cpk>1.67
JEDEC JESD22- " >95% Lead
SD C3 B102 1 15 | PB Solderability Coverage - - 1/15/0
JEDEC JESD22- PB-Free >95% Lead
Sb S 102 L 15 Solderability Coverage ) i 1/15/0
PD cq JEDECJESD22- 10  Physical Cpk>1.67 - 1/10 3/30/0
B100 and B108 Dimensions
Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#
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https://simba.itg.ti.com/rex/rexIdTabs/R-CHG-2109-039
https://simba.itg.ti.com/rex/rexIdTabs/R-CHG-2109-039
https://simba.itg.ti.com/rex/rexIdTabs/R-CHG-2109-039
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2110-121
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2110-121
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2110-121
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2110-121
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2110-121

Test Group D - Die Fabrication Reliability Tests

EM D1 | JESD61 - - Electromigration | - - Completed Per Completed Per
Process Process
Technology Technology
Requirements Requirements
Time Dependent rocess | mocess
TDDB D2 | JESD35 - - Dielectric - -
Breakdow n Techr.wlogy Techhology
Requirements Requirements
Completed Per Completed Per
el D3 | JESDEO & 28 ) ) Hgt Qarrier ) ) Process Process
Injection Technology Technology
Requirements Requirements
Negative Bias Completed Per Completed Per
NBTI D4 | - - - Temperature - - Process Process
Instability Techpology Techr\ology
Requirements Requirements
Completed Per Completed Per
SM D5 - - - Stress Migration | - - Process Process
Technology Technology

Test Group E- BHectrical Verification Tests

2000

Requirements

Requirements

ESD E2 = AEC Q100-002 1 3 ESD HBM - Volts 1/3/0
500
ESD E3 | AEC Q100-011 1 3 ESD CDM - Volts 1/3/0
Per AEC
LU E4 = AEC Q100-004 1 6 Latch-U - 1/6/0
Q P Q100-004
Electrical Cpk>1.67
ED E5 = AEC Q100-009 3 30 N Room, hot, - 1/30 3/90/0
Distributions
and cold
Preconditioning w as performed for Autoclave, Unbiased HAST, THB/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL, as
applicable

The follow ing are equivalent HTOL options based on an activation energy of 0.7eV : 125C/1k Hours, 140C/480 Hours, 150C/300
Hours, and 155C/240 Hours

The follow ing are equivalent HTSL options based on an activation energy of 0.7eV : 150C/1k Hours, and 170C/420 Hours
The follow ing are equivalent Temp Cycle options per JESD47 : -55C/125C/700 Cycles and -65C/150C/500 Cycles
Ambient Operating Temperature by Automotive Grade Level:

Grade O (or E): -40C to +150C

Grade 1 (or Q): -40Cto +125C Grade 2 (or T): -40C to +105C Grade 3 (or I) : -40C to +85C

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

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

Room: AC/uHAST

Quality and Environmental data is available at TI's external Web site: http://ww w .ti.conv Tl

Automotive New Product Qualification Summary
(As per AEC-Q100 and JEDEC Guidelines)
Approve Date 12-July-2022
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Attributes

Qual Device:

TPS51604QDSGRQ1

0BS Reference:

TPS51604QDSGRO1

LM2775QDSGRO1

Product Attributes

QBS Reference:

QBS Reference:

OBS Reference:

0BS Reference:

Automotiv
e Grade
Level

Operating
Temp
Range (C)

Product
Function

Wafer Fab
Supplier

Assembly
Site

Package
Group

Package
Designato
r

Pin Count

Grade 1

-40to 125

Pow er Management

RFAB

CDAT

QFN

DSG

8

QBS: Qual By Similarity
Qual Device TPS51604QDSGRQL is qualified at MSL2 260C

Test Group A - Accelerated Environment Stress Tests

Texas Instruments, Incorporated

JEDEC

J-STD-

020 3
JESD22-

Al113

20220912000.2

Grade 1

-40to 125

Pow er Management

RFAB

CLARK-AT

QFN

DSG

Grade 1

-40to 125

Pow er

Management

RFAB

CDAT

QFN

DSG

TPS7A5401QRGRRO1

Grade 1

-40to 125

Pow er Management

RFAB

CDAT

QFN

RGR

20

Qualification Results

TLIN10283DRBRO1

Grade 1

-40to 125

Interface

RFAB

CDAT

QFN

DRB

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

7

Preconditioning = MSL2 260C

TPS51604QDSGRQ1

TI Information - Selective Disclosure

QBS Reference:
TPS51604QDSGRO1

Pass

PCN#

TLIN10285DRBRO1

Grade 1

-40to 125

Interface

RFAB

CDAT

QFN

DRB

QBS Reference:
LM2775QDSGRO1

Mi ss
Type | # | Test Spec f / Test Name Condition RARHSH KOT:] B (08
Lot n
Lot
Qty

Pass


https://simba.itg.ti.com/rex/rexIdTabs/R-CHG-2109-040
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2106-026
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-085
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-087
https://simba.itg.ti.com/rex/rexIdTabs/R-CHG-2109-040
https://simba.itg.ti.com/rex/rexIdTabs/R-CHG-2109-040
https://simba.itg.ti.com/rex/rexIdTabs/R-CHG-2109-040
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2106-026
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2106-026
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2106-026
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-085
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-085
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-085

JEDEC

HAST | A2 JESD22- 3 77 | Biased HAST
A110
JEDEC
AC A3 JESD22A102 3 77 | Autoclave
AC A3 JEDEC 3 77 | Unbiased HAST
JESD22-
A102
JEDEC
JESD22A104 Temperature
TC A4 and 3 77 |
Appendix Cycle
3
JEDEC
JESD22A104 T t
TC A4 and 3 77 emperature
Appendix Cycle
3
MIL-
TC- Al STD883 1 5 Post Temp
BP Method Cycle Bond Full
2011
JEDEC
PTC | A5 JESD22- 1 45 | PTC
A105
JEDEC High
HTSL | A6 JESD22- 1 45 | Temperature
A103 Storage Life
JEDEC High
HTSL A6  JESD22- 1 45 | Temperature
A103 Storage Life

96
130C/85%RH - 3/231/0 3/231/0
Hours
. 96
121C/15psig - 3/231/0 3/231/0
Hours
130C/85%RH | 96 - - -
Hours
1000
-55C/150C Cycles - - -
-65C/150C 500 - 3/231/0 3/231/0
Cycles
- - - 1/5/0 1/5/0
1000
-40/125C Cycles - - -
1000
150C - 3/135/0 -
Hours
175C 500 - - 3/135/0
Hours

Test Group B - Accelerated Lifetime Simulation Tests

JEDEC
HTOL Bl JESD22- 3 77 Life Test
A108
JEDEC
HTOL Bl  JESD22- 3 77 | Life Test
A108
AEC Early Life
ELFR B2 Q100- 3 800 .
Failure Rate
008
AEC :anM
EDR B3 QI00- 3 77 urancs,
005 Data Retention,
and Op Life

Test Group C - Package Assembly Integrity Tests

1000

125C - 3/231/0 3/231/0
Hours
1

150C 000 - - -
Hours
48

125C - 3/2400/0 -
Hours

Per QSS-

009018 1 Step

AEC Minimum of 5
WBS Cl QI00- 130 ‘g:;earBO”d devices, 30 \Wies | 1/30 3/15/0 3/90/0
001 Cpk>1.67
MIL- Minimum of 5
STD883 ] devices, 30 ]
WBP | C2 Method 1 30 | Wire Bond Pull | \yires Wires 1/30 3/15/0 3/90/0
2011 Cpk>1.67
Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#

20220912000.2



JEDEC

>95% Lead

SD C3  JESD22- 1 15 | PB Solderability - - - 1/15/0
Coverage
B102
SD C3 | JEDEC 1 15 | PB-Free >95% Lead - - - 1/15/0
JESD22B102 Solderability Coverage
JEDEC .
Physical
PD C4  JESD22B100 | 1 10 ) . Cpk>1.67 - 1/10 3/30/0 3/30/0
Dimensions

and B108

Test Group D - Die Fabrication Reliability Tests

Completed Per Completed Per (F;ompleted Per
EM D1  JESD61 - - Electromigration | - - Process Technology | Process Technology ocess
. ; Technology
Requirements Requirements .
Requirements
-II_‘-)IenEen dent Completed Per Completed Per ;OOTZf;ed Per
TDDB | D2 @ JESD35 - - ) P ) - Process Technology | Process Technology
Dielectric ; ] Technology
Requirements Requirements .
Breakdow n Requirements
Hot Carrier Completed Per Completed Per ;oorzzleted Per
HCI D3 | JESD60 & 28 - - o ! - - Process Technology | Process Technology S3
Injection . . Technology
Requirements Requirements .
Requirements
Negative Bias Completed Per Completed Per ;ompleted Per
NBTI ' D4 - - - Temperature - - Process Technology | Process Technology ocess
o ; . Technology
Instability Requirements Requirements .
Requirements
Completed Per Completed Per Completed Per
Stress Process
SM D5 - - - T - - Process Technology | Process Technology
Migration Technology

Test Group E- BHectrical Verification Tests

AEC

Requirements

Requirements

Requirements

2000
ESD | E2 Q100- 1 3 ESD HBM - - 1/3/0 -
Volts
002
AEC 500
ESD | E3 Q100- 1 3 ESD CDM - - 1/3/0 -
Volts
011
LU E4 AE:):O 1 6 Latch-U Per AEC 1/6/0
Q P Q100-004
004
AEC ) Cpk>1.67
Blectrical
ED E5 | Q100- 3 30 N Room, hot, - 1/30 3/90/0 3/90/0
Distributions
009 and cold

QBS Reference:
TPS7A5401QRGRRO1

QBS Reference:
TLIN10283DRBRO1

QBS Reference:
TLIN10285DRBRO1

Test Spec Test Name Condition rl?urano

Test Group A - Accelerated Environment Stress
Tests

JEDEC
J-STD- L
PC Al 020 3 77 | Preconditioning = MSL2 260C | - Pass Pass Pass
JESD22-
Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#

20220912000.2


https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-087
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-087
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2109-087
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2110-140
https://simba.itg.ti.com/rex/rexIdTabs/R-BKF-2110-140

HAST | A2
AC A3
AC A3
TC A4
TC A4
TC- A
BP

PTC | A5
HTSL | A6
HTSL | A6

Al113

JEDEC
JESD22-
A110

JEDEC
JESD22A102

JEDEC
JESD22-

A102

JEDEC
JESD22A 104
and
Appendix

3

JEDEC
JESD22A104
and
Appendix

3

MIL-
STD883
Method
2011

JEDEC
JESD22-
A105
JEDEC
JESD22-
A103
JEDEC
JESD22-
A103

Biased HAST

Autoclave

Unbiased HAST

Temperature

Cycle

Temperature

Cycle

Post Temp
Cycle Bond Full

PTC

High
Temperature
Storage Life
High
Temperature
Storage Life

130C/85%RH

121C/15psig

130C/85%RH

-55C/150C

-65C/150C

-40/125C

150C

175C

Test Group B - Accelerated Lifetime Simulation Tests

Hours 3/231/0

Hours

96 1/77/0
Hours

1000
Cycles

3/231/0

- 1/5/0

1000

ycles | 14510

1000
Hours

500

Hours 3/135/0

1/77/0

1/77/0

1/77/0

1/5/0

2/154/0

2/154/0

1/77/0

1/77/0

1/5/0

HTOL | Bl

HTOL | Bl

ELFR

EDR

B2

JEDEC
JESD22-
A108

JEDEC
JESD22-
A108
AEC
Q100-
008

AEC
Q100-
005

77

Life Test

Life Test

Early Life
Failure Rate

NVM
Endurance,
Data Retention,
and Op Life

Test Group C - Package Assembly Integrity Tests

125C

150C

125C

Per QSS-
009018

1000

Hours 3/231/0

1000
Hours

Hours

1 Step -

1/77/0

1/77/0

2/154/0

2/154/0

AEC

WBS | C1 Q100-

001

Wire Bond
Shear

Texas Instruments, Incorporated

20220912000.2

Minimum of 5
devices, 30
wires
Cpk>1.67

TI Information - Selective Disclosure

Wires 3/90/0

1/30/0

2/60/0



SD

SD

PD

MIL-
STD883

C2 1
Method

2011
JEDEC

C3 | JESD22- 1
B102

C3 | JEDEC 1
JESD22B102

JEDEC
C4  JESD22B100 |1
and B108

10

Wire Bond Full

PB Solderability

PB-Free
Solderability

Physical
Dimensions

Test Group D - Die Fabrication Reliability Tests

TDDB

HCI

NBTI

SM

D1  JESD61 -

D2 | JESD35 -

D3 | JESD60 & 28 | -

D4 | - -

Electromigration

Time
Dependent
Dielectric
Breakdow n

Hot Carrier
Injection

Negative Bias
Temperature
Instability

Stress
Migration

Test Group E- Bectrical Verification Tests

ESD

AEC

E2  Q100- 1
002
AEC

E3  Q100- 1
011
AEC

E4  Q100- 1
004
AEC

E5  Q100- 3
009

3

30

ESD HBM

ESD CDM

Latch-Up

Hectrical
Distributions

Minimum of 5
devices, 30
wires
Cpk>1.67

>95% Lead
Coverage

>95% Lead
Coverage

Cpk>1.67

Per AEC
Q100-004

Cpk>1.67
Room, hot,
and cold

Wires

2000
Volts

500
Volts

3/90/0

1/15/0

1/15/0

3/30/0

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

Completed Per
Process Technology
Requirements

3/90/0

1/30/0

1/10/0

Completed Per
Process
Technology
Requirements

Completed Per
Process
Technology
Requirements

Completed Per
Process
Technology
Requirements

Completed Per
Process
Technology
Requirements
Completed Per
Process
Technology
Requirements

2/60/0

2/60/0

1/15/0

1/15/0

2/20/0

Completed Per
Process
Technology
Requirements

Completed Per
Process
Technology
Requirements

Completed Per
Process
Technology
Requirements
Completed Per
Process
Technology
Requirements
Completed Per
Process
Technology
Requirements

2/60/0

Preconditioning was performed for Autoclave, Unbiased HAST, THB/Biased HAST, Temperature Cycle, Thermal
Shock, and HTSL, as applicable
The following are equivalent HTOL options based on an activation energy of 0.7eV: 125C/1k Hours, 140C/480 Hours,
150C/300 Hours, and 155C/240 Hours
The following are equivalent HTSL options based on an activation energy of 0.7eV: 150C/1k Hours, and 170C/420

Hours

The following are equivalent Temp Cycle options per JESD47 : -55C/125C/700 Cycles and -65C/150C/500 Cycles

Ambient Operating Temperature by Automotive Grade Level:

Grade 0 (or E): -40C to +150C

Texas Instruments, Incorporated

20220912000.2

TI Information - Selective Disclosure

PCN#



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

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

El (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

Quality and Environmental data is available at TI's external Web site: http://iwww.ti.com/ Tl

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

Location E-Mail

WW Change Management Team PCN ww_admin team@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.

Texas Instruments, Incorporated TI Information - Selective Disclosure PCN#
20220912000.2


mailto:PCN_ww_admin_team@list.ti.com
http://giant.sc.ti.com/AppData/Local/Microsoft/Windows/INetCache/AppData/AppData/Local/Microsoft/Windows/INetCache/Content.Outlook/O25A3NOK/www.ti.com/legal/termsofsale.html

