PCN Number: | 20160608001 | PCN Date: | 06/17/2016

Title: ‘ Add Cu as Alternative Wire Base Metal for Selected Device(s)

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

Estimated Sample | Date provided at
Availability: | sample request

Proposed 1%t Ship Date: | 09/17/2016

Change Type: ‘

[ ]| Assembly Site [ ] Design L] | Wafer Bump Site

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

Xl | Assembly Materials L]l Part number change [ ] | Wafer Bump Process

[ ] | Mechanical Specification [ ]| Test Site L] | wafer Fab Site

[] | Packing/Shipping/Labeling [ ]| Test Process [ ] | Wafer Fab Materials
[ ] | Wafer Fab Process

PCN Details

Description of Change:

Texas Instruments is pleased to announce the qualification of Cu as an additional bond wire option
for selected devices listed in “Product affected” section below. Devices will remain in current
assembly facilities and there will be no other piece part changes:

Pkg Family Current Wire Additional Wire
SOT_6 Au 0.6, 0.8, or 1.0 mils Cu, 0.8 mils
SOT_3 Au, 1.0 mils Cu, 1.0 mils
TSSOP Au, 0.96 mils Cu, 0.8 mils
TSSOP Au, 1.3 mils Cu, 1.3 mils
SOIC Au, 1.3 mils Cu, 1.3 mils
QFN Au, 0.96 mils Cu, 1.0 mils

Reason for Change:

Continuity of supply.

1) To align with world technology trends and use wiring with enhanced mechanical and
electrical properties

2) Maximize flexibility within our Assembly/Test production sites.

3) Cu is easier to obtain and stock

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

None

Anticipated impact on Material Declaration

[ ]| No Impact to the X | Material Declarations or Product Content reports are driven from
Material Declaration production data and will be available following the production

release. Upon production release the revised reports can be
obtained from the TI ECO website.

Changes to product identification resulting from this PCN:

None

Product Affected:

Texas Instruments, Inc. PCN#20160608001



mailto:PCN_ww_admin_team@list.ti.com
http://focus.ti.com/quality/docs/prdcntsearch.jsp?templateId=5909&navigationId=11220

Device Ifg::nki?\?e Device Ifgfnki?\?e
PSN807046B1PW TSSOP LM3578AMX SOIC
PSN807046B1PWR TSSOP LM3578AMX/17001347 SOIC
SN807046B1PWR TSSOP LM3578AMX/NOPB SOIC
SN807046PWR TSSOP LM360MX SOIC
LM25005MH TSSOP LM360MX/NAK2 SOIC
LM25005MH/NOPB TSSOP LM360MX/NOPB SOIC
LM25005MHX/NOPB TSSOP TL431ACDBZR SOT_3
LM25010MH/NOPB TSSOP TL431ACDBZRG4 SOT_3
LM25010MHX/NOPB TSSOP TL431ACDBZT SOT_3
LM25088MH-1/NOPB TSSOP TL431ACDBZTG4 SOT_3
LM25088MH-2/NOPB TSSOP TL431AIDBZR SOT_3
LM25088MHX-1/NOPB TSSOP TL431AIDBZR-P SOT_3
LM25088MHX-2/NOPB TSSOP TL431AIDBZRG4 SOT_3
LM25116MH TSSOP TL431AIDBZT SOT_3
LM25116MH/37002045 TSSOP TL431AIDBZTG4 SOT_3
LM25116MH/NOPB TSSOP TL431AQDBZR SOT_3
LM25116MHX/37002046 TSSOP TL431AQDBZRG4 SOT_3
LM25116MHX/NOPB TSSOP TL431AQDBZT SOT_3
LM25575MH TSSOP TL431AQDBZTG4 SOT_3
LM25575MH/NOPB TSSOP TL431BCDBZR SOT_3
LM25575MHX/NOPB TSSOP TL431BCDBZRG4 SOT_3
LM25576MH/J7001798 TSSOP TL431BCDBZT SOT_3
LM25576MH/NOPB TSSOP TL431BCDBZTG4 SOT_3
LM25576MHX TSSOP TL431BIDBZR SOT_3
LM25576MHX/37001799 TSSOP TL431BIDBZRG4 SOT_3
LM25576MHX/NOPB TSSOP TL431BIDBZT SOT_3
LM26001BMH/NOPB TSSOP TL431BIDBZTG4 SOT_3
LM26001BMHX/NOPB TSSOP TL431BQDBZR SOT_3
LM26001MXA/NOPB TSSOP TL431BQDBZRG4 SOT_3
LM26001MXAX/NOPB TSSOP TL431BQDBZT SOT_3
LM26003MH/NOPB TSSOP TL431BQDBZTG4 SOT_3
LM26003MHX/NOPB TSSOP TL431CDBZR SOT_3
LM2695MH/NOPB TSSOP TL431CDBZRG4 SOT_3
LM2696MXA/NOPB TSSOP TL431CDBZT SOT_3
LM2696MXAX/NOPB TSSOP TL431CDBZTG4 SOT_3
LM3100MH TSSOP TL431IDBZR SOT_3
LM3100MH/NOPB TSSOP TL431IDBZRG4 SOT_3
LM3100MHX TSSOP TL431IDBZT SOT_3
LM3100MHX/NOPB TSSOP TL431IDBZTG4 SOT_3
LM3102MH/NOPB TSSOP TL431QDBZR SOT_3
LM3102MHX/NOPB TSSOP TL431QDBZRG4 SOT_3
LM3103MH/NOPB TSSOP TL431QDBZT SOT_3
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LM3103MHX/NOPB TSSOP TL431QDBZTG4 SOT_3
LM3406HVMH/NOPB TSSOP TL432ACDBZR SOT_3
LM3406HVMHX/NOPB TSSOP TL432ACDBZRG4 SOT_3
LM3406MH/NOPB TSSOP TL432ACDBZT SOT_3
LM3406MHX/NOPB TSSOP TL432ACDBZTG4 SOT_3
LM3421MH/NOPB TSSOP TL432AIDBZR SOT_3
LM3421MHX/NOPB TSSOP TL432AIDBZRG4 SOT_3
LM3423MH/NOPB TSSOP TL432AIDBZT SOT_3
LM3423MHX/NOPB TSSOP TL432AIDBZTG4 SOT_3
LM3424MH/NOPB TSSOP TL432AQDBZR SOT_3
LM3424MHX/NOPB TSSOP TL432AQDBZRG4 SOT_3
LM3429MH/NOPB TSSOP TL432AQDBZT SOT_3
LM3429MHX/17002541 TSSOP TL432AQDBZTG4 SOT_3
LM3429MHX/NOPB TSSOP TL432BCDBZR SOT_3
LM5005MH TSSOP TL432BCDBZT SOT_3
LM5005MH/NOPB TSSOP TL432BCDBZTG4 SOT_3
LM5005MHX/NOPB TSSOP TL432BIDBZR SOT_3
LM5010AMH/NOPB TSSOP TL432BIDBZR-P SOT_3
LM5010AMHE/NOPB TSSOP TL432BIDBZRG4 SOT_3
LM5010AMHX TSSOP TL432BIDBZT SOT_3
LM5010AMHX/NOPB TSSOP TL432BIDBZTG4 SOT_3
LM5010MH TSSOP TL432CDBZR SOT_3
LM5010MH/NOPB TSSOP TL432IDBZR SOT_3
LM5010MHX/NOPB TSSOP TL432IDBZT SOT_3
LM5072MH-80/NOPB TSSOP TL432QDBZR SOT_3
LM5072MHX-80/NOPB TSSOP TLV431ACDBZR SOT_3
LM5072MHX-80/57003078 TSSOP TLV431ACDBZRG4 SOT_3
LM5088MH-1/NOPB TSSOP TLV431AIDBZR SOT_3
LM5088MH-2/NOPB TSSOP TLV431AIDBZRG4 SOT_3
LM5088MHX-1/NOPB TSSOP TLV431BCDBZR SOT_3
LM5088MHX-2/NOPB TSSOP TLV431BCDBZRG4 SOT_3
LM5116MH TSSOP TLV431BCDBZT SOT_3
LM5116MH/NOPB TSSOP TLV431BCDBZTG4 SOT_3
LM5116MHX TSSOP TLV431BIDBZR SOT_3
LM5116MHX/NOPB TSSOP TLV431BIDBZRG4 SOT_3
LM5575MH TSSOP TLV431BIDBZT SOT_3
LM5575MH/NOPB TSSOP TLV431BIDBZTG4 SOT_3
LM5575MHX/NOPB TSSOP TLV431BQDBZR SOT_3
LM5576MH TSSOP TLV431BQDBZRG4 SOT_3
LM5576MH/NOPB TSSOP TLV431BQDBZT SOT_3
LM5576MHX/NOPB TSSOP TLV431BQDBZTG4 SOT_3
LV16001MHX/NOPB TSSOP TLV431CDBZR SOT_3
LV16003MHX/NOPB TSSOP TLV431CDBZRG4 SOT_3
TPS92690PWP/NOPB TSSOP TLV431IDBZR SOT_3
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TPS92690PWPR/NOPB TSSOP TLV431IDBZRG4 SOT_3
SN74AUC2G07DBVR SOT_6 TLVH431ACDBZR SOT_3
SN74AUP1G97DBVR SOT_6 TLVH431ACDBZRG4 SOT_3
SN74LVC1G3157DBVR SOT_6 TLVH431ACDBZT SOT_3
SN74LVC2G04DBVR SOT_6 TLVH431AIDBZR SOT_3
SN74LVC2G04DBVT SOT_6 TLVH431AIDBZRG4 SOT_3
SN74LVC2G07DBVR SOT_6 TLVH431AIDBZT SOT_3
SN74LVC2G14DBVR SOT_6 TLVH431AIDBZTG4 SOT_3
SN74LVC2G14DBVT SOT_6 TLVH431AQDBZR SOT_3
SN74LVC2G17DBVR SOT_6 TLVH431AQDBZRG4 SOT_3
SN74LVC2G17DBVRG4 SOT_6 TLVH431AQDBZT SOT_3
SN74LVC2G17DBVT SOT_6 TLVH431AQDBZTG4 SOT_3
TS5A63157DBVR SOT_6 TLVH431BCDBZR SOT_3
CRF7964ARHBR QFN TLVH431BCDBZRG4 SOT_3
TRF7960ARHBR QFN TLVH431BCDBZT SOT_3
TRF7960ARHBT QFN TLVH431BCDBZTG4 SOT_3
TRF7960RHBR QFN TLVH431BIDBZR SOT_3
TRF7960RHBRG4 QFN TLVH431BIDBZRG4 SOT_3
TRF7960RHBT QFN TLVH431BIDBZT SOT_3
TRF7960RHBTG4 QFN TLVH431BIDBZTG4 SOT_3
TRF7961RHBR QFN TLVH431BQDBZR SOT_3
TRF7961RHBRG4 QFN TLVH431BQDBZRG4 SOT_3
TRF7961RHBT QFN TLVH431BQDBZT SOT_3
TRF7961RHBTG4 QFN TLVH431BQDBZTG4 SOT_3
TRF7962ARHBR QFN TLVH431CDBZR SOT_3
TRF7962ARHBT QFN TLVH431CDBZRG4 SOT_3
TRF7962RHBR QFN TLVH431CDBZT SOT_3
TRF7962RHBT QFN TLVH431CDBZTG4 SOT_3
TRF7963ARHBR QFN TLVH431IDBZR SOT_3
TRF7963ARHBT QFN TLVH431IDBZRG4 SOT_3
TRF7963RHBR QFN TLVH431IDBZT SOT_3
TRF7963RHBT QFN TLVH431QDBZR SOT_3
TRF7964ARHBR QFN TLVH431QDBZT SOT_3
TRF7964ARHBT QFN TLVH431QDBZTG4 SOT_3
TRF7970ARHBR QFN TLVH432ACDBZR SOT_3
TRF7970ARHBT QFN TLVH432ACDBZRG4 SOT_3
TRF7970BRHBR QFN TLVH432ACDBZT SOT_3
TRF7970BRHBT QFN TLVH432AIDBZR SOT_3
DS36C278TMX SOIC TLVH432AQDBZR SOT_3
DS36C278TMX/NOPB SOIC TLVH432AQDBZT SOT_3
DS485TMX SOIC TLVH432BCDBZR SOT_3
DS485TMX/NAK2 SOIC TLVH432BCDBZRG4 SOT_3
DS485TMX/NOPB SOIC TLVH432BIDBZR SOT_3
LM1881MX/NOPB SOIC TLVH432BQDBZR SOT_3
Texas Instruments, Inc. PCN#20160608001




LM2674M-AD]/NOPB S0IC TLVH432BQDBZT SOT_3
LM2674MX-5.0/NAK2 S0IC TLVH432BQDBZTG4 SOT_3
LM2674MX-5.0/NOPB SOIC TLVH432CDBZR SOT_3
LM2674MX-AD]/NOPB SOIC TLVH432CDBZT SOT_3
LM2675M-5.0 SOIC TLVH432IDBZR SOT_3
LM2675M-5.0/NOPB SOIC TLVH432QDBZR SOT_3
LM2675MX-5.0/NOPB SOIC TLVH432QDBZT SOT_3
LM3578AM S0IC TPD2EQ09DBZR SOT_3
LM3578AM/NOPB SOIC

- eteotive Disotosure

Qualification Report

0.8 mils Cu wire qualification on E035 Si technology in TSSOP package
Approve Date 02-Mar-2016

Product Attributes

. Qual Device: QBS Product Reference:
Package Attributes SNB0T046B1PWR SNBOT046B0PW
Aszsembly Site MLA (TIM) MLA
Package Family TSS0OP TSSOP
Package Designator PW [TSS0P) P
Package Size [mils) 17323 X 11811 17323 X 11811
Body Thickness (mils) 433 4724
Pin Count 8 g
Lead Frame Type cu Cu
Lead Finish MIPDAL MiPdAu
Lead Pitch{mils) 2550 255D
Bond Wire Composition Cu Au
Bond Wire Diameter{mils) 0.8 k: 1
Flammability Rating UL 94 V-0 UL 84 V-0

- QBS: Qual By Similarty
- Qusl Device SNEITIMEBIPWR is qualified st LEVELZ-260CG

Qualification Results

Data Displayved as: Mumber of lots / Total sample size / Total failed

Qual Device:

QGBS Product Reference:

Type Test Name / Condition Duration SNB07045B1PWR SNBOTO4EE0PW
AC Autoclave 121C 95 Hours 32310 2300
ED Electrical Charactenzation Per Datasheet Parameters - 13000

EOR Write/Erase Endurance 25C 43 Hours - 32310

ELFR Early Life Failure Rate, 125C 168 Hours - 32400/0

HAST Biased HAST, 110C/35%RH 528 Hours - 2310

HEM ESD - HEM 4000 vV - 11310

CDM ESD - CDM 1500 v - 11310

HTOL Life Test, 125C 1000 Hours - 2310

HTOL Post Temp Cycle Life Test, 125 1000 Hours - 230

HTS3L High Temp. StorageBake, 126C 1000 Hours - 8/551/1*

HTSL High Temp. StorageBake, 170C 420 Hours 32310 -

LU Latch-up (per JESDTE) - 1810
TC Temperature Cyde, -85M50C BO0D Cycles 230 230
TS Thermal Shock, -65M150C 50D Cycles - 22810

- Preconditioning was performed for Autoclave, Unbizsed HAST, THE/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL, as applicable

- The following are eguivalent HTOL options
- The following are eguivalent HTEL options
- The following are eguivalent Temp Cycle options per JESD4T : -55C

Queality and Environmental dstais available at Tl's extenal Web site: hitpc/Farara i com/
Green/Pb-free Status:
Quslified Pb-Free{SMT) and Gresn

Texas Instruments, Inc.

zsed on an activation ensrgy of 0.7V 125071k Houwrs, 140C 480 Howrs, 150C/200 Hours, and 155C/240 Hours
ssed on an activation energy of 0.TeV : 130CM1k Hours, and 1T0C420 Hours
2Z5C/TDD Cycles and -55C/15DCT500 Cycles
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Tl Information
Selective Disclosure

WP Texas | vt

Qualification Report

1.3 mil Cu wire qualification for TSSOP (PWP) at TIEMA
Approved 5/11/16

Product Attributes
. . Qual Device: Qual Device: Qual Device:
Die Attributes LM5072MH-80/NOPB LM3423MHX/NOPB LM5010MH/NOPE
Die Revision A A A
Wafer Fab Site GFAB GFAB GFAB
Wafer Fab Process ABCD150Xv2 ABCD150:V ABCD150XV
Die Size (mm) 259 X 2.57 231 X235 1.85 X 2.54
- Qual Device: Qual Device: Qual Device:
Package Attributes LM5072MH-80/NOPB LM3423MHX/NOPB LMS010MH/NOPB

Assembly Site TIEMA TIEMA TIEMA
Package Family TS50P TSS0P TS50P
Package Designator PWP PP PP
Package Size (mils) 196.8 X 173.2 2550 X 173.2 196.8 X 173.2
Body Thickness (mils) 39.37 39.37 3937
Pin Count 16 20 14
Lead Frame Material cu cu Cu
Lead Finish Matte SMN Matte SH Matte SM
Lead Pitch (mils) 0.65 0.65 0.65
Bond Wire Composition Cu Cu Cu
Bond Wire Diameter (mils) 33 UM (1.3 MIL) 33 UM (1.3 MIL) 33 UM (1.3 MIL)
Flammability Rating UL 54 V-D UL 84 V-0 UL 84 V-0

- QBS5: Qual By Similarity

- Qual Deviees qualified at LEVEL1-26DCG: LMS0T2ZMH-BIVNCPE, LM2423MHX/NCFPB, LM5D10MH/NOFE

Qualification Results
Data Displayed as: Mumber of |ots / Total sample size / Total failed

Qual Device:

| B Qual Device:
LM5072ZMH-80/NOPB

LM5010MH/NOFPB

Qual Device:

Duration LM3423MHXINOPB

Test Name ! Condition

Type

HAST |Biased HAST, 130C/85%RH 86 Hours - - 32310
AC  |Autoclave 121C 95 Hours 32310 32310 32310
TC |Temperature Cycle, -55M50C 500 Cycles 3230 3230 32310

HTSL [High Temp. Storage Bake, 150C 500 Hours 32310 32310 -

HTSL [High Temp. Storage Bake, 170C 420 Hours - - 32310

HTOL |Life Test, 150C 500 Hours - - 215410

WEBFP |Post Temp. Cycle Bond Pull 500 Cycles 1510 1/5/0 -
M F’o;t T_e_mp Cycle. Visual Quality 500 Cycles Pass Pass Pass

Reliability
MQ |Manufacturability (Assembly) (per mig. Site Pass Pass Pass
specification)

WEP |Bond Pull Wires 322800 3122810 322810

WBS |Ball Bond Shear Wires 322810 322810 22810

Preconditioning was performed for Autoclave, Unbissed HAST, THB/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL, as applicable

- The following are eguivalent HTOL options based on an sctivation energy of 0.7V : 125C/1k Hours, 140C/480 Hours, 150C7300 Hours, and 155C7240 Hours
- The following are eguivalent HTSL options based on an activation energy of 0.7V : 150C/1k Hours, and 170C/420 Hours

- The following are eguivalent Temp Cycle options per JESDAT : -55CM25CT00 Cycles and -65C/150C/500 Cycles

Quality and Environmentsl data is available at TI's external Web site: hitpo/fwearw ticom/

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

Texas Instruments, Inc. PCN#20160608001



" Tl Information
& INSTRUMENTS Selective Disclosure

Qualification Report

Qualification of SOT23 DBV 6p at HNT with Cu wire
Approve Date 13-Nov-2015

Product Attributes
Attributes Qual Device: Qual Device: Qual Device: Q:;::{:Ii?e QBS5 Package Reference:
i) 2 -

LMV34IDBEVR  SNT4AUC1IG19DBVR  TSbA3159DBVR SNT4AHCAG126DBVR SNT4CBTLV1G125DBVR
Assembly Site HANA (HNT) HANA (HNT) HANA (HNT) HNT HNT
Package Family S0T S0T SOT SOT SOT
Flammability Rating UL94V-0 UL94V-0 UL8aVv0 TED UL24vDo
Wafer Fab Supplier DFAB FFAB FFAE SHE SFAB FR-BIP-1
Wafer Process BOA21X3 ASLC10 ACTPI EPIC131-5LM ASL3IC

- QBS: Qual by Similarity
- Qual Devices qualified at LEWVEL1-280CG: LMV341IDBVR, SNT4AUC1G19DBVR, TS5A31580DBVR
Qualification Results
Data Displayed as: Mumber of lots / Total sample size / Total failed

QBS Package

Test Name | Condition Duration Cl.uaql Device: Qual Device: Cl_ual Device: T — QB5 Package Reference:
LMV341IDBVR ~ SNT4AUC1G19DBVR  TS55A3153DBVR SNT4AHCAGA26DBVR SNTACBTLVG125DBVR
AC Autoclave 121C 98 Hours 323110 323100 32310 32310 1770
HAST | Biased HAST, 130C/85%RH 96 Hours - - - - -
HTSL | High Temp. StorageBake, 150C | 1000 Hours - 230 32310 - -
HTSL | High Temp. StorageBake, 170C 420 Hours - - - 32310 1TTI0
LI Lead Fatigue Leads - - 36810 - -
LI Lead Pull to Destruction Leads - - 36810 - -
PD Physical Dimensions - - - 3150 - -
sD Surface Mount Solderability Pb Free - - 36810 - -
TC Temperature Cyde, -85/150C 500 Cycles 32310 32310 32310 32310 17710
- Preconditioning was performed for Autoclave, Unbissed HAST, THB/Biased HAST, Tempersture Cycle, Thermal Shock, and HTSL, as applicable

- The following are eguivalent HTOL options based on an sctivation energy of 0.7V : 125C/ 1k Hours, 140C/480 Hours, 150C/300 Hours, and 155C/240 Hours
- The following are eguivalent HTSL options based on an sctivation energy of 0.72V : 150C/1k Hours, and 170C/420 Hours

- The following are eguivalent Temp Cycle options per JESD4T : -55C/125C/T00 Cycles and -65C/150C/500 Cycles

Quaslity and Environmentsl data is available st TI's external Web site: http:/fwwrw ticom/

Green/Pb-free Status:

Quslified Pb-Free(SMT) and Green

Texas Instruments, Inc. PCN#20160608001
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Qualification Report

Qualification of SOT23 DBV 6p at HNT with Cu wire
Approve Date 13-Nov-2015

Tl Information
Selective Disclosure

Product Attributes
QBS Package QBS Package QEBS Package QBS Package
Attributes Reference: Reference: Reference: Reference:
SNTALVCIGUDMMDEVR  TS512A451TDBVR TS321IDBVT T55A3166DBVR

Assembly Site HHT HNT HNT HNT
Package Family SOT SOT SOT SOT
Flammability Rating UL 24 V-0 UL 84 V-0 UL 24 V-0 UL 24 V-0
Wafer Fab Supplier FR-BIP-1 OL-LIM SHE SFAB FR-BIP-1
Wafer Process ASLIC LBC3S JI1 ASLCI10

-QBS: Qual By Similarity

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

QBS Packape QBS Packapge QBS Packape QBS Packape
Test Name / Condition Duration Reference: Reference: Reference: Reference:
SNTALVCAGUOMDEVR T512A4517TDBVR  TS32IDBVT T565A3166DEVR
Autoclave 121C 96 Hours

HAST | Biased HAST, 130C/I85%RH 96 Hours 324000 - - -
HTEL | High Temp. StorageBake, 150C | 1000 Hours - - - -
HTSL | High Temp. StorageBake, 170C 420 Hours 3230 - 32310 -
LI Lead Fatigue Leads 38610 - - -
LI Lead Pull to Destruction Leads 366/0 - - -
PO Physical Dimensions - 300 - - -
=D Surface Mount Solderability Pb Free 3860 - - -

TC Temperature Cycle, -65/150C E00 Cycles J230 17510 J2310 WFTD

- Preconditioning was performed for Autoclsve, Unbizsed HAST, THB/Biased HAST, Tempersture Cycle, Thermal Shock, and HTEL, as applicable

-The follewing are eguivalent HTOL options based on an activation energy of 0.7eV : 125C 1k Hours, 140C/480 Houwrs, 150C/200 Hours, and 155C7240 Hours
-The following are eguivalent HTSL options based on an activation energy of 0.7eV : 150G/ 1k Howrs, and 170G 420 Hours
-The following are eguivalent Temp Cycle options per JESDAT : -B5C/125CT00 Cycles and -G5C/150C/500 Cycles

Cuslity and Environmentsl data is avsilsble st TI's externsl Web site: http://wrana fi.com/

Green/Pb-free Status:

Quslfied Pb-Free{SMT) and Green

Texas Instruments, Inc.

PCN#20160608001



Tl Information
Selective Disclosure

i3 TexAs
INSTRUMENTS
Qualification Report

CRF7964A |/ TRF796xx / TRF7970x in 32 pin VQFN: Copper wire
Approve Date 20-Apr-2016

Product Attributes
- Qual Device:

Attributes TRF7970ARHBR
Aszembly Site MLA
Package Family QFN
Flammability Rating UL-0

Wafer Fab Supplier AMS

Wafer Fab Process 0.35 MIXED SIGMAL

- QBS; Qual By Similarity

Mote on the qualification: TI Malaysia qualified copperwireas a Tl enterprise
gualification of multiple silicon technologies starting in 2008, All QFMN packages use
the same mold compouwnd and die attach.

Enterprise Qualification on the0.35 techinology in Tl Malaysiawas announced under
PCN 20091102000 where its qualification datais appended to this document.
Qualification 20180420-117584 is an addendum product specific qualification to

200591 109000.

Texas Instruments, Inc. PCN#20160608001



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

Qualification Results

- . Qual Device:
Type Test Name !/ Condition Duration TRF7970ARHER
Qal ID
- Temp Cycle (customer conditions) 1000 x-50C to125 C 1/80:40
- Temp Cycle (customer conditions) BO0 x-50Cto125C 118000
cOM ESD - COM 1000V K 130
COM ESD - CDM 1500V 1430
coOm ESD - CDM 2BV 1430
cOM ESD - COM DOV 1030
cOM ESD - CDM 7OV 1030
HEM EZD - HEM 2000VE 130
HEM ESD - HEM 2500Vx# 1030
HEM EZD - HEM 3000V 130
HEM ESD - HEM 4000V # 1030
HTSL High Temp Storage Bake 125C 1000/+125 C 144510
PC PreCon Level 2 MSL2/260C 1/255/0
Biased Temperature and Humidity,
THEB B5C/AE%RH 1000/85 C/35%RH 148040
Biased Temperature and Humidity,
THEB REC/EE%RH 2000485 C/E35%RH 118000
WEP Bond Pull 30 bondsis units 1810
WEBS Wire Bond Shear 30 bonds/5 units 10810

- Preconditioningwas performed for Autodave, Unbiased HAST, THB/Biased HAST, Temperature Cyde, Themnal Shock, andHTSL, as applicable
- Thefallowing are equivalent HTOL options based an an activation energy of 0.7eV: 126CHMk Hours, 140C/480 Hours, 150C/300 Hours, and 156C/240 Hours

- Thefollowing are equivalent HTSL options based onan activation energy of 0.7eV . 150Gk Hours, and 170C/420 Hours
- Thefollowing are equivalent Temp Cyde options perJESD4T : -B5C/H 25C/T00 Cycles and -85C1 50C/500 Cydes

Quality and Environmental data is available at TI's external Web site: hitp:/fwww ti .com/
Green/Pb-free Status:
Qualified Pb-Free(SMT)and Green

Texas Instruments, Inc.

PCN#20160608001



APPENDIX: 0.35 technology: TI Malaysia Enterprise qualification data

Qualification Data:
This gualification has been specifically developed for the validation of this change. The
qualification data wvalidates that the proposed change meets the applicable released technical
specifications.
Qualification: [ ] Plan [4] Test Results

Qual Device MSP430F2132PWR MSP430F2370IRHAR
Package Size 9.7mm x 4.5mm 6mm x 6mm X 1mm
Package Type TSSOP28 pin QFN 40pin
Assembly Site MLA

Mold Compound 4206193 4208625

Die attach 4042500 4205846

Lead Finish NiPdAu

Manufacturability PASS PASS

MSL Rating MSL1 MSL3
Autoclave

121C/96 hrs 231/0 231/0
TempCycle -

65/150C 500cycles 231/0 231/0

High Temp Bake

170C/420hrs 231/0 231/0

Reference Qualification Data: Approved March, 2012

This qualification has been specifically developed for the validation of this change. The qualification data
validates that the proposed change meets the applicable released technical specifications.

Qualification Device: LMC6482AIM/NOPB (MSL 1-260C)
Package Construction Details

Assembly Site: | TIEM A/T Mold Compound: | 8096859
# Pins-Designator, Family: | 8-D, SOIC Mount Compound: | 8080598
Lead Finish: | MATTE TIN Bond Wire: | 1.0 Mil Dia., Cu
Qualification: [ |Plan [X] Test Results
s o Sample Size / Fail
Reliability Test Conditions Tot 1 P ot2 | Lot3
**Steady-state Life Test 150C (500 Hrs) 77/0 | 77/0 --
ELFR 150C (48 Hrs) 77/0 77/0 -
HTSL 150C (1000) Hrs) 77/0 -- --
**Biased HAST 130C/85%RH (96 Hrs) 40/0 40/0 40/0
**T/C -65C/150C -65C/+150C (500Cyc) 77/0 77/0 77/0
**Autoclave 121C 121C, 2 atm (96 Hrs) 80/0 | 80/0 | 80/0

Notes: **Tests require preconditioning sequence: MSL1-260C

Texas Instruments, Inc. PCN#20160608001



Reference Qualification Data: Approved March, 2012

This qualification has been specifically developed for the validation of this change. The qualification data
validates that the proposed change meets the applicable released technical specifications.

Qualification Device: LM2575HVMX-5.0/NOPB  (MSL 3-260C)

Package Construction Details

Assembly Site: | TIEM A/T Mold Compound: | 8096859
# Pins-Designator, Family: | 24-DW, SOIC Mount Compound: | 8000160
Lead Finish: | MATTE TIN Bond Wire: | 2.0 Mil Dia., Cu
Qualification: [] Plan [X TestResults

Reliability Test Conditions Lotsimp'fof';e FLz't' .
**Autoclave 121C 121C, 2 atm (96 Hrs) 77/0 | 77/0 77/0
**T/C -65C/150C _65C/+150C (500Cyc) 77/0 | 77/0 | 77/0

Notes: **Tests require preconditioning sequence: MSL3-260C

‘ Reference Qualification Data: Approved March, 2012

This qualification has been specifically developed for the validation of this change. The qualification data
validates that the proposed change meets the applicable released technical specifications.

Qualification Device: LM2574HVMX-15/NOPB (MSL 3-260C)

Package Construction Details

Assembly Site: | TIEM A/T Mold Compound: | 8096859
# Pins-Designator, Family: | 14-NPA, SOIC Mount Compound: | 8080598
Lead Finish: | MATTE TIN Bond Wire: | 1.5 Mil Dia., Cu

Qualification: [] Plan [X] TestResults

Sample Size / Fail

Reliability Test Conditions Lot 1 | Lot 2 | Lot 3

**T/C-65C/150C -65C/+150C (500Cyc) 77/0 77/0 77/0

Notes: **Tests require preconditioning sequence: MSL3-260C

Reference Qualification Data: Approved April, 2012

This qualification has been specifically developed for the validation of this change. The qualification data
validates that the proposed change meets the applicable released technical specifications.

Qualification Device: LM2675MX-AD]/NOPB (MSL 1-260C)

Package Construction Details

Assembly Site: | TIEM A/T Mold Compound: | 8096859
# Pins-Designator, Family: | 8-D, SOIC Mount Compound: | 8080598
Lead Finish: | MATTE TIN Bond Wire: | 1.3 Mil Dia., Cu

Qualification: [ ] Plan [{ TestResults

Reliability Test Conditions —sample Size / Fall
**T/C -65C/150C -65C/+150C (500Cyc) 77/0 77/0 77/0
LUPS Post Test 85C 6/0 -- -
LUPS Stress Test 85C 6/0 - -
ESD HBM 2000V 3/0 -- --
ESD MM 250V 3/0 -- --
ESD CDM 1000V 3/0 -- --

Notes: **Tests require preconditioning sequence: MSL1-260C

Texas Instruments, Inc.

PCN#20160608001




Reference Qualification Data: Approved April 2012
This qualification has been specifically developed for the validation of this change. The qualification data
validates that the proposed change meets the applicable released technical specifications.

Qualification Device: LMC7101QM5 (MSL1-260C)
Package Construction Details

Assembly Site: | NFME A/T Mold Compound: | 8096859
# Pins-Designator, Family: | 5-DBV, SOT Mount Compound: | 8080598
Lead Finish: | MATTETIN Bond Wire: | 1.0 Mil Dia., Cu

Qualification: [ ] Plan [X] TestResults

N . Sample Size/Fail
Reliability Test Conditions Lot#1 Lot#2
**Autoclave 121C 121C, 2 atm (96 Hrs) 77/0 77/0
**T/C-65C/150C -65C/+150C (500Cyc) 77/0 77/0
Steady-state Life Test 150C (500 Hrs) 77/0 77/0
ELFR 150C (48 Hrs) 77/0 77/0
**Biased HAST 130C/85%RH (96 Hrs) 77/0 --
ESD HBM 1000V 3/0 --
ESD MM 250V 3/0 --
ESD CDM 1000V 3/0 --
** - Test requires Moisture Preconditioning (MSL1-260C)

5 — Selectve Disclosure

Qualification Report

Conversion of S0T23 (DBZ) devices from Au wire to Cu wire
Approve Date 04-Jun-2016

Product Attributes

Attributes Qual Device: Qual Device: ‘Qual Device: QB 5 Package Reference: QBS5 Package Reference: QB5 Package Reference:

TLV431AIDBZI TLVH431AQDBZR TPD2E00SDBZR SNT4AHC1G126DBVR SNT4LVC1GUD4DBVR TLV431AIDBZ6
Package Attributes
Assembly Site HMT HMT HMT HNT HNT HMNT
Package Family sS0T SOT SOT s0T S0T SOT
Package Designator DBZ DBZ DBZ DBV DBV DBZ
Package Size (mils] 11486 ¥ 5178 11486 X 51.18 11486 X51.18 T1417 X 6298 1417 X 6258 11486 X 51.18
Body Thickness (mils) 374 T4 374 4724 57.09 374
Pin Count 3 3 3 5 5 3
Lead Frame Type Cu Cu Cu Cu Cu Cu
Lead Finish MNiPdAu MiPdau MiPdAu MiPdAu MiPdAu NiPdAu
Lead Pitch(mils) 4.8 4.8 4.8 374 374 4.8
Bond Wire Composition Cu Cu Cu Cu Cu Au
Bond Wire Diameter{mils) 10 10 10 10 [V 10
Flammability Rating UL 94 V-0 UL 84 -0 UL 24%-0 TBD UL 24v-0 uL24vo

~ BT Cual By Smiamy
- Qual Devices qualified at LEVEL1-260CG: TLV431AIDBZR. TPDZEDDSDBZR. TLVH431AQDEZR

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

QBS Package QBS Package
Referencs Reference:
SN74AHC1G126DBVR
Autoclave 121C

FLAM | Flammability (IEC 895-2-2} - - - - - - IMED
FLAM | Flammability (UL 84V-0) - - - - - - 3ME0
FLAM | Flammability (UL-1884) - - - - - - 3ME0
HAST | Biased HAST, 130C/85%RH 96 Hours 32310 - - - 3230 32310
HTOL | Life Test, 150C 300 Hours - - - - - 3230
HTSL | High Temp. StorageBake, 170C 420 Hours 2310 2310 - 2310 20 -
HTSL High Temp. StorageBake, 150C 1000 Hours - - 2310 - - 1350

LI Lead Fatigue Leads - - - 3/66/0 -

LI Lead Integrity Leads - - - - 3660

LI Lead Pull Leads - - - - 3660

LI Lead Pull to Destruction Leads - - - - 316610 -

PD Physical Dimensions - - - - - 390 31540
PKG Lead Finish Adhesion Leads - - - - - 3/45/0

=D Surface Mount Solderability PbFree - - - - 36610 36610
TC Temperature Cycle, -65/150C B00 Cycles 32310 32310 32310 32310 3230 32310
WEBP Bond Pull Wires 322810 322810 322810 - - -
WBS Ball Bond Shear Wires 3/228/0 3/228/0 3122810 - -

- Preconditioningwas performedfor Autodave, Unbiased HAST, THB/Biased HAST, Temperature Cycle, Thermal Shock, andHTSL, as applicable

- The following are equivalent HTOL options based on activation energy of 0.7V : 125CHk Hours, 140C/480 Hours, 150C4300 Hours, and 155C/240Haurs
- The following are equivalent HTSL options bas ed on an activation energy of 0.7V : 150C/1k Hours, and 170C/420 Hours

- The following are equivalent Temp Cycle options per JESD4T : -B6C/H26C/T00 Cycles and-86C/H1 B0C/500 Cycles

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

Green/Pb-free Status:

Qualified Pb-Free(SMT)and Green

Texas Instruments, Inc. PCN#20160608001



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

Texas Instruments, Inc.

PCN#20160608001
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