PCN Number: | 20220317000.1 | PCN Date: | March 30, 2022

Title: Qualification of new Fab si‘Fe_ (FFAB) using qu_alified Process T(_echnology, Die Revision,
Datasheet update and additional Assembly site for select devices

Customer Contact: PCN Manager \ Dept: Quality Services
Proposed 1%t Ship Date: Jun 30, 2022 isti!'nat_e_d Sample’| Date provided at

vailability: sample request.
Change Type:
X] | Assembly Site [ ] | Assembly Process X] | Assembly Materials
X] | Design X] | Electrical Specification [ ] | Mechanical Specification
[ ] | Test Site X | Packing/Shipping/Labeling [ ] | Test Process
[ ] | wafer Bump Site [ ] | Wafer Bump Material [ ] | wafer Bump Process
X] | Wafer Fab Site X] | Wafer Fab Materials X] | Wafer Fab Process

[ ] | Part number change

PCN Details

Description of Change:

Texas Instruments is pleased to announce the qualification of a new fab & process technology
(FFAB, BICOMHD) and additional Assembly site (MLA) for selected devices as listed below in the
product affected section.

Current Fab Site Additional Fab Site
Current Fab Process Wafer Additional Process Wafer
Site Diameter Fab Site Diameter
DL-LIN BICOM 150 mm FFAB BICOMHD 200 mm

The die was also changed as a result of the process change.

Construction differences are noted below:

TAI MLA
Bond wire 0.96mil Au 1.0mil Cu

Package Marking difference (sample):

MLA

Pin 1 ID Stripe Dot

The datasheet will be changing as a result of the above mentioned changes. The datasheet change
details can be reviewed in the datasheet revision history. The link to the revised datasheet is
available in the table below.
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Changes from Revision C (September 2015) to Revision D (March 2022) Page

Updated the numbering format for tables, figures, and cross-references throughout the document.........___..__. 1
Updated Featires SO O . e 1
Updated Applications SeCtON . 1
Updated Descrlion SO 0N . e 1
Changed nominal body size for both SOIC and MSOP-PowerPAD packages in Description section.._.______ 1
Updated Pin Configuration and Functions SeCliON. e 4
Added Supply turn-on/off dV/dT specification to Absolute Maximum Ratingstable . 5
Added continuous input current specification to Absolute Maximum Ratingstable. ... ... ... 5
Changed differential input voltage in Absolute Maximum Ratings table from =3V to 1.5V ... 5

Changed charged-device model (CDM) reference from JESD22-C101 to JS-002 in ESD Ratings table....___ . 5
Changed minimum temperature range from 0.4°C to -40°C in Recommended Operating Conditions table._.._. 5

Updated thermal specifications for D package in Thermal Informationtable ... 6
Changed typical offset voltage vs temperature from £5 pV°C to £ 2.5 pV°C in Electrical Characteristics:
O AT B 32 Al 7

Changed PSRR minimum limit of 316 gV to maximum limit in Electrical Characteristics: OFPA16320 table ...
-
Changed typical input bias current limit from 2pA to 7.9uA in Electrical Charactenstics: OPA1632D table....... 7

Changed Max input bias current limit from 8uA to 14pA in Electrical Characteristics: OPA16320 table. ... T
Changed typical input \.faltage noise from 1.3nV/«Hz to 1.25nV/+Hz in Electrical Characteristics: OPA1632D
table... T
Changed typlcal |nput current noise frdrn D 4 p,ﬁ..n’x Hz te 1 ? pM‘\'Hz in Elfecfneaf Charactensﬁea OPAT&‘SED
table... —
Changed |nput |mpedance spec 10 ahaw heth commaon- mdde and dlﬁerentlal |mpedancea in Elfectnca!
Charactenstics: OPA16320 table... . e
Changed SSBW at G =+2 Rg= 602 ﬁ frorn 90 MHZ tD 104 MHZ in Ereefneaf Charaerensa‘rca DPA‘ISSQD
fable... T
Changed SSBW at G = +5 RF = 1 5 kfl frarn 36 MHz tD 46 MHz in Erectncaf Charaerenstrca OPA1532D
table... R
Changed SSBW at G = +5 RF = 1 5 kﬂ fram 18 MHz to 24 MHz in Ereetneaf Charaerenstrcs OPATES.’-_"D
table. . T
Changed typlcal Large Slgnal Bandmdth fn::-m 80{] kHz ta 1 8 MHZ in Efecrnc:alf Characfensrres OPAT 632[)
table. . S
Changed typlcal alew rate from 50 Wpa ta ?'2 "-.-"Fus in Erec:a‘ncaf Charaerenaﬁca DPATBSQD table .................. 7
Changed typical rise/fall time from 100 ns to 69 ns in Electrical Characteristics: OPA16320Dtable. . .7

Changed typical settling time ta 0. 1% from 75 ns to 36 ns in Electrical Charactenstics: OPA16320 table 7
Changed typical settling time to 0.01% from 200 ns to 49ns in Elecirical Characteristics. OPA1632D table ... 7
Changed typical THD+MN with Differential Input/Output and By = 600 ( from 0.0003% to 0.00003% in

Electrical Characterisfics. OPATE32D 1abDle. . e 7
Changed typical THD+N with Differential Input/Output and Ry, = 2k from 0.000022% to 0.000028%

in Electrical Charactenistics: OFPATB32D taDIE ... e e 7
Changed typical THD+MN with single-ended Input/Output and RL = 6000 from 0 000059% to 0.000036%

in Electrical Charactenistics: OPATE 32D table 7
Changed typical THD+M with single-ended Input/Output and RL = 2k(} from 0.000043% to 0.000031%

in Electrical Charactenistics: OPATB32D table .. e e 7
Changed IMD at diferrential input/output and R, = 6000 from 0.00008% to 0.000061% in Electrical
Characteristics: OPAT6320 table. .. U
Changed IMD at diferrential |npuUautput and RL 2kQ fn::-m D UD[}DS% ta O DDOG6‘1 % in E.fectncaf
Characteristics: OFPAT6320 table .. R
Changed IMD at single-ended |npuU0utput and RL— 8{][}0 fram {] 000’1% t[} D 000{]?% in EJIE'CI”Cﬂlr
Charactenistics: OPA1632D table . - e T

Changed IMD at single-ended |npuU0utput and RL— Zkﬂ from {] DDGT% tD D GOU{]?E% in Efectneaf
Charactenstics: OPA16320 table ..
Removed specified operating valtage spemﬂcatmna fram Efeemea.l' Cnaractenstres OPAT 632[) table
Changed typical |g from 14mA to 13mA in Electrical Characteristics: OFAT632D1table.. ...
Changed title of Electrical Characteristics table to Electrical Characteristics: OPA1632DGN....... ...

N
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+ (Changed test condition of power-down shutdown current from Vepyagi e = -15 Vo Ve =25V Veyape = 5V

for Electrical Characteristics: OFAT6320DGN Package. .. . e 9
+  Added power—down shutdown current spec at Veyap e = -15 V for Electrical Characteristics: OPAT632DGN
table... .9
. Changed max spemﬂed operatmg vc—ltage from +15 V to +15 ‘v’ on Erecmcaf Characrensrms OPATESQDGN
table to align with recommended operating conditions. .. ISUUUUR * |
+ Removed typical specified operating voltage from E.fectncaf Gharacrenstacs GPATESEDGN table ................... 9
+ Changed typical sinking short-circuit current from 85 mA to -85 mA on Electrical Characternistics:
ORATE32DGN RADIE. ... e e e 9

+ Added new Typical Characteristics sectionforD package. ... .
+ Updated Fully-Differential Amplifiers section. ... i 15

+ Updated Feature Descrption Section . e 15
+ Updated Ouiput Common-Mode Voltage section. ... AT
+ Updated Resistor MafChing SECHON. ... e e 17
+ Updated Application Curves section... 18
+ Updated Power Supply Recomm endatmns sectmn .......................................................................................... 20
+ Updated the Power Dissipation and Thermal Considerations section. ... 21
+ Updated Layout Example section... e 22
+ Changed list of documentation in Refaa‘ed Documentanon sectn::n USRS |
/1§ TEXAS THS4130, THS4131
INSTRUMENTS SLOS318J — MAY 2000 — REVISED MARCH 2022
Changes from Revision | (August 2015) to Revision J (March 2022) Page
» Updated the numbering format for tables, figures, and cross-references throughout the document.................. 1
R o Ta = =T = T === T Lo ST 1
+ Updated Applications SECHION...... ...t e e e s b e e e e n e e e e e e e nssee s aasnneeeerenseeaenneeaean 1
»  Updated Descrpiion SECHON ..o o et e et e e e e e ee e a2 e e en e me e e e eeae e e nneaeeeaeanannnnes 1
» Updated Available Device Packages table........ ..o e e e ena e 5
+ Removed Device Description table. ... ... ettt e e et e e e e e e nn e e e ee e eeeaeann 5
» Updated Pin Configuration and FUNCtions SECHON. ... oo et e e e e e e e ee s 5
» Changed footnote 1 on Absolute Maximum Ratings table to add additional clarification ...........c.ccccoeciiineee. 6
»  Removed minimum supply voltage on Absolute Maximum Ratingstable............ e 6
» Removed continuous total power dissipation specification in Absolute Maximum Ratings table ..................... 6
» Added continuous input current specification to Absolute Maximum Ratings table ... 6
» Changed charged-device model (CDM) reference from JESD22-C101 to JS-002 in ESD Rafings table ......... 6
» Updated thermal specifications for D package in Thermal Information table..............ccoooiiiiiiicci e 7
» Changed VSSOP and HYVSSOP to MSOP and MSOP-PowerPad in Thermal Information table....................... 7
» Changed small signal bandwidth at G =1, V¢ = 5V from 125 MHz to 165 MHz in Electfrical Characteristics:
L S 32 0 = [P RSO PSP 7
+ Changed small signal bandwidth at G = 1, V¢ = £5 V from 135 MHz to 166 MHz in Electrical Characteristics:
THSATIXD LADIE......c et e et e e e n e e eme e e s e e e en e e e n e e s e s en g e e e e e e e enres 7
+ Changed small signal bandwidth at G =1, V¢ = £15 V from 150 MHz to 170 MHz in Electrical
Characteristics: THS4 13X tabla. .. et e e e e e e aee e s e e e m e e e e e samsmnneneeeeeaeaan 7
» Changed small signal bandwidth at G = 2, V¢ = 5 V from 80 MHz to 97 MHz in Electrical Characteristics:
i 7 0 = L= PO PSP 7
» Changed small signal bandwidth at G = 2, V- = £5 V from 85 MHz to 98 MHz in Electrical Characteristics:
i S 30 = o[PS OPSPR 7
+ Changed small signal bandwidth at G = 2, V¢ = £15 V from 90 MHz to 100 MHz in Electrical Characteristics:
THSATIXD LADIE. .. .o ettt e e e me e n e e e s e e e s e e e en e e e ne e e s e e s en g e e et e e e enres 7
= Changed slew rate from 52 V/us to 67 /s in Electrical Characteristics: THS413xD table.........cccccoiiieene. 7
» Changed settling time to 0.1% typical specification from 78 ns to 39 ns on Electrical Characteristics:
THSATIXD BADIE ...ttt et et e e et e n e e s et s e e e en e e e nn e e e s e e s an e e e e e e e re e e enren 7
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» Changed settling time to 0.01% typical specification from 213 ns to 61 ns on Electrical Characteristics:

THSATBXD LADIE ...ttt et as e eaeem e e ree e se e sme e eam e ese2ameeeane2m s et ems e meemneesesaneesreenmseesnsansneennensensn 7
» Changed THD typical at Ve = 5V, f = 250 kHz from -95 dBc to -101 dBc in Electrical Characteristics:
THSATKD TADIE ...ttt ettt e e eaeem et st e se e s e e eam e e a2 amee 2 ee e 2 s e e ems e meesneenesneesreenms e aneansneeneensensn 7

+ Changed THD typical at Vcc = 5V, = 1 MHz from -81 dBc to -87 dBc in Electrical Characteristics:

THSATIXD FADBIE ...ttt et a et ekt e e em et e et e 2t et 2o ene e e et e e et e e e e et e nnne e s 7
» Changed THD typical at V¢ = £5 V, f = 250 kHz from -96 dBc to -100 dBc in Electrical Characteristics:
THSGTIXD LADBI ...ttt et a ettt h e ea a2 m et e et e 2 s s e esae 2o eme e e et e s e et e e et et e nnnenan 7
» Changed THD typical at V¢ = £5 V, f = 1 MHz from -80 dBc to -87 dBc in Electrical Characteristics:
L T ) (- o = SRR 7
» Changed THD typical at Ve = £15 V, f = 250 kHz from -97 dBc to -102 dBc in Electrical Characteristics:
L ST ) (R = SRR 7
+ Changed THD typical at Ve = 215V, f = 1 MHz from -80 dBc to -88 dBc in Electrical Characteristics:
THSATIXD LADIE ...ttt ettt h etttk ea e e e et e et 2 s e e ae 2o ene e e et e et e e e et et e nnnenan 7
+ Changed THD typical at Vg = £5 V, f = 250 kHz, Vo = 4Vpp from -91 dBc to -94 dBc in Electrical
Characteristics: THSATIXD LADBIE .........o ettt et e et e e e et e e e e e et e sas s e e e eenn e e e e enreneeenann 7
» Changed THD typical at Ve =5V, f =1 MHz, Vo = 4Vpp from -75 dBc to -79 dBc in Electrical
Characteristics: THSATIXD LADIE ...t e e e s e e e ern e s mne s sar e e ems e e e e e srnnnenneeenaes 7
» Changed THD typical at Ve = 215V, f = 250 kHz, Vo = 4Vpp from -91 dBc 10 -95 dBC....coovivieiiciiieee 7
» Changed THD typical at V¢ = 215V, f= 1 MHz, Vg = 4Vpp from -75 dBc to -80 dBc in Electrical
Characteristics: THSAT3XD FADIE ... et e e e e s e s eern e s rnae s sr e e ems e e e e e srmnnesneeenaes 7
+ Changed SFDR typical at Vicc = 22.5 V, Vg = 2 Vpp from 97 dB to 103 dB in Electrical Characteristics:
THSATIXD FADBIE ......coeeeeeeee ettt ettt h et ekt e s em et e et e 2 s e esae e eme e e et e et e e et et e nnnenan 7
» Changed SFDR typical at V- =5V, V5 =2 Vpp from 98 dB to 106 dB in Electrical Characteristics:
THSGTIXD TADBIE ......coeeeeeeee ettt a etk e em et e et 2 s s e esae 2o eme e e et e et e e et et e nnnenan 7
» Changed SFDR typical at Vo = #15 V, V5 = 2 Vpp from 99 dB to 108 dB in Electrical Characteristics:
THSGTIXD LABIE ......coeeeeeeee ettt ettt ettt etk es e em et e et e 2 s e e eaae 2o eme e e et e et e e e e e e e et e nnnenan 7
» Changed SFDR typical at Vo =5 V, V=4 Vpp from 98 dB to 106 dB in Electrical Characteristics:
THSGTIXD FADIE ......ceceeeeeeee ettt e e et e st se e e esme e amn e e e e e 2 s e e e e £ e ern e e nn e e sne s nann e e e e e nn e e nnnenan 7
» Changed SFDR typical at Vcc =215V, Vg = 4 Vpp from 95 dB to 100 dB in Electrical Characteristics:
THSZTIXD FADIE ...ttt et a et ekt e et e e et e 2 s s e ese 2o eme e e et e et e e e e et e nnnenan 7
- Changed input voltage noise typical from 1.3 nV/\Hz to 1.25 nV/\/Hz on Electrical Characteristics: THS413xD
L= o 1= TSSO 7
- Changed input current noise typical from 1.3 nV/«Hz to 1.7 nV/vHz on Electrical Characteristics: THS413xD
1= oSSR 7
+ Changed common-mode input offset voltage maximum from 3.5 mV to 5.5 mV in Electrical Characteristics:
L T ) = o = PSPPSR 7
» Changed typical input offset voltage drift from 4.5 pV/°C to 2 uV/°C in Electrical Characteristics: THS413xD
= o= SRR 7
+ Changed typical input bias current spec from 2 pA to 5 pA in Electrical Characteristics: THS413xD table ...... 7
+ Changed Max input bias current limit from 6 pA to 15.4 pA in Electrical Characteristics: THS413xD table ...... 7
+ Changed typical offset current drift from 2 nA/°C to 1 nA/°C in Electrical Characteristics: THS413xD table .... 7
+ Removed input resistance specification from Electrical Characteristics: THS413xD table .........cccocooeiveiinns 7
+ Added common-mode input resistance and differential input resistance specifications to Electrical
Characteristics: THS4T3XD DI ... et e s e e e e e m e e sma e e e e nr e e senns 7
» Removed input capacitance, closed loop specification from Electrical Characteristics: THS413xD table ........ 7
+ Added common-mode input capacitance, closed loop and differential input capacitance, closed loop
specifications to Electrical Characteristics: THS413XD table ..o 7
+ Changed minimum output current at £15 V, Ty = 25°C, from 60 mA to 65 mA in Electrical Characteristics:
THSATIXD TADIE ...ttt e et e et ettt 2t 2 e e a s e et e et a2 2 b et 2 e e e n s e rn e e e et e e enrs 7
+ Changed minimum output current at £15 V, full temperature range, from 65 mA to 60 mA in Electrical
Characteristics: THS413XD table ... ..ttt e et e e e e a2 e e e e mem e e e eeaa e mrneneeeeens 7

+ Changed Typical I at Vee = £5V from 12.3 mA to 10.3 mA in Electrical Characteristics: THS413xD table ....
7
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» Changed title of Electrical Characteristics table to Electrical Characteristics: THS413xDGK, THS413xDGN ....
9
» Changed min/max single power supply range from 4V/33 V to 5V/30 V on Electrical Characteristics:

THS413xDGK, THS413xDGN table to align with recommended operating conditions............cccociiiviiniiiieee. 9
» Changed min/max dual power supply range from £2V//+16.5 V to £2.5 \V/+15 V on Electrical Characteristics:

THS413xDGK, THS413xDGN table to align with recommended operating conditions..................ocoiii 9
+ Removed Dissipation Ratings table. ... ottt e e e e e e e e e e n e e aneeeeeeann 9
» Changed minimum output current under Ve =215V, R =7 Q, T = +25°C, from 60 mA to 65 mA on

Electrical Characteristics: THS413xDGK, THS413xDGNabIe....... ..o 9
» Changed minimum output current under Ve =215V, R =7 Q, Ty = full range, from 65 mA to 60 mA on

Electrical Charactertistics: THS413xDGK, THS413xDGN1able. ... ..o 9
» Added new Typical Characteristics section for D package. ..... ..o 1"
SRR o T F= 1 = Ta =T T =T =T 1 o o S 21
»  Updated Feature Description SECHON. ... o ettt e e e e ne e e e e e e e e e enaeeaeamenneean 22
»  Updated Power-Dowin Mode SECHON. ... et et ee e e e e e e e et e e e e e ee e e e emememeaeeaeeeeeeannnnnn 22
»  Added Output Common-Mode Voltage SECHON. ...t me e e e e e e eee 24
+  Updated Resistor Matching SECHON.............o ettt e et n e e e e emneesaeeenn e 24
» Updated Driving a Capacitive Load SECHON... ... ettt e e e e e e e e e e n e aeaeeeeeeas 25
» Updated Data Converters SECHION. ... et e e ez e e e e e e e e e e eae e amemennes 25
»  Updated Single-Supply Applications SECHON....... ... e e e e e e ae e 26
» Updated large-signal frequency response figure in Application Curve section ... 28
+ Updated Power Supply Recommendations SECHON..............c et 28
»  Updated Layout Guidelings SECHON...... ... e e e e m e e ee e s e e e e emm e nneeee s 28
»  Updated Layout EXample SECHON. ... .o et e e e e et e e e e e e e e e mm e mree e e e e e e e e e annmsmnnneenees 29
» Changed list of documentation in Related Documentation SECHON. ... 31

Product Current New

. Datasheet | Datasheet Link to full datasheet
Family
Number Number

http://www.ti.com/product/OPA1632

OPA1632 SB0S286C SB0S286D

http://www.ti.com/product/THS4130

THS413x SLOS318I SLOS318]

Qual details are provided in the Qual Data Section.

Reason for Change:

These changes are part of our multiyear plan to transition products from our 150-milimeter
factories to newer, more efficient manufacturing processes and technologies, underscoring our
commitment to product longevity and supply continuity.

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.

RoOHS REACH Green Status IEC 62474
X] No Change X No Change X No Change X No Change
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http://www.ti.com/product/OPA1632
http://www.ti.com/product/THS4130

Changes to product identification resulting from this PCN:

Fab Site Information:

o Chip Site Origin A s .
Chip Site Code (20L) Chip Site Country Code (21L) Chip Site City
DL-LIN DLN USA Dallas
FR-BIP-1 TID DEU Freising
Die Rev:
Current New
Die Rev [2P] Die Rev [2P]
A A
Assembly Site Information:
. Assembly Site Origin Assembly Country Code .
Assembly Site (22L) (23L) Assembly City
TI Taiwan TAI TWN Chung Ho
TI Malaysia MLA MYS Kuala Lumpur
Sample product shipping label (not actual product label)
XS s & (1) SNT4LSOTNSR
boos M Melgyeie (@) 2000 (o) 0336

MSL '2 /260C/1 YEAR|SEAL DT
MSL 1 /235C/UNLIM J03/29/04
OPT:

§31T)LOT: 395904 7MLA
4W) TKY (1T) 7523483812
(P)

ITEM: 39 (gP) RV: i ;) 031

LBL: S5A (L)T0:1750 L] ASoThiA (23h) Aco:ivs

Product Affected:

OPA1632D THS4130CDG4 THS4131CD THS41311DG4
OPA1632DG4 THS4130ID THS4131CDG4 THS4131IDR
OPA1632DR THS4130IDR THS4131CDR

THS4130CD THS4130IDRG4 THS4131ID

Texas Instruments Incorporated

TI Information - Selective Disclosure

PCN# 20220317000.1




Qualification Report

Approve Date 12-Aug-2021

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

Qual QBS Process QBS Package QBS Package QBS Package
Test Name / Condition Device: Reference: Reference: Reference: Reference:
TH 5413010 OFAZE1DIDGK OFAIASAIDR TLTT0ZACDR TLVI03 RQ1
HTOL Life Test, 125C 1000 Hours - 302310 - } -
ELpr | EAmy Life Paiure Rate, 48 Hours - 31240000 - ; -
125G
HEM ESD - HBM 2500V 14310 3/9/0 B } -
HEM ESD - HBM - Q100 2000 V/ESDH - g N ; 11310
CDM ESD - CDM 1500 V 14310 20600 - ; -
CDM ESD - CDM - Q100 1500 VIESDC - B B } 14310
Lu Latch-up Per JESDT3 14610 31810 N ; 11610
ED | Electrical Characterization Per Datasheet 113000 3/90/0 - ; -
Parameters
Temperature Cycle,
TC aane 500 Cycles - 3023110 3122410 3123110 3123170
AC Autoclave 121C 96 Hours - g 3123100 3123110 -
Biased HAST
HAST : 96 H - 323110 - ; 312310
130C/85%RH ours
nrsL | Hioh Temp Storage Bake 1000 Hours - - - ; 3123170
150G
HrsL | High Temp Storage Bake 420 Hours - 3023170 - ; -
170G
Unbiased HAST
UHAST i 96 Hours - 3023110 - ; 3123110

- QBS: Qual By Similarity
- Qual Device THS41301D is qualified at LEVEL1-260C

- Preconditicning was performed for Autoclave, Unbiased HAST, THE/Biazed HAST, Temperature Cycle, Thermal Shock, and HTSL, as applicable

- The following are equivalent HTOL optiens based on an activatien energy of 0.7eV: 125CM1k Hours, 140C/450 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 JESDAT: -55CHM 25C700 Cycles and -65C/M150C/500 Cycles

Quality and Environmental data is available at TI's external Web site: hifp v i com/

Green/Pb-free Status:

Qualified Pb-Free (SMT) and Green

Qualification Report

Approve Date 01-Dec-2021

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

Test Name / Gual QB 5 Product QE5 Process QBS5 Package QBS5 Package Q65 Package QB5 Package
PO— Duration Device: Reference: Reference: Reference: Reference: Reference: Reference:
OPA1632D THS41301D OPAZB10IDGK LMZ902BEDRGH OPAZ4BAIDR TLI702ACDR TLV90320DRA1
HTOL Life Test, 125C 1000 Hours - - 32310 - - - -
Early Life Failure
ELFR Rate, 125C 43 Hours - - 39/3000/0 - - - -
HEM ESD - HEM 1000V - 14300 3970 - - - -
HEBM ESD - HEM 1500 V - 17300 3/9/0 - - - -
HEM ESD - HEM 2000V - 10300 3910 - - - -
HBM ESD - HEM 2500 W - 17300 3/9/0 - - - -
CDM ESD - COM 1000V - 10300 31900 - - - -
CDM ESD - COM 1500V - 11300 3970 - - - 11310
LU Latch-up Per JESDT8 - 1610 3180 - - - 1610
Electrical Per Datasheet
ED Characterization Parameters - 13000 3/90/0 ) ) ) B
AC Autoclave 121C 96 Hours - - - AUTTI0 323110 3123110 -
Biazed HAST,
HAST 130C/85%RH 96 Hours - - 32310 - - - 32310
High Temp Sterage
HTSL Bake 150C 1000 Hours - - - - - - 32310
High Temp Sterage
HTSL Bake 170G 420 Hours - - 342310 - - - -
Surface Mount
=10] Solderability Fb Free - - - 1/15/0 - - -
TC Temperature Cycle, 500 Cycles - - 342310 AUTTI0 322410 3123110 32310
-65150C
Unbiased HAST
UHAST 130C/85%RH 96 Hours - - 342310 - - - 3/231/0
YLD FTY and Bin - 1/Pass ; . ; ; ; .
Summary

- QBS: Qual By Similarity
- Qual Device OPA1632D is qualified at LEVEL1-260C
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- Preconditioning was performed for Autoclave, Unbiased HAST, THE/Biased HAST, Temperature Cycle, Thermal Shock, and HTSL, as applicable

- The following are equivalent HTOL optiens based on an activafion energy of 0.7eV: 125Gk Hours, 140C/480 Hours, 150C/300 Hours, and 155C/240 Hours
- The following are equivalent HTSL options based on an activation energy of 0.7V 150CH1 Kk Hours, and 170C/420 Hours

- The following are equivalent Temp Cycle options per JESD4T: -55C/H125C700 Cycles and -65C/150C/500 Cycles

Quiglity and Envirenmental data iz available at TI's external Web site: hitpvwnw fi.com/

Green/Pb-free Status:

Qualified Pb-Free (SMT) and Green

Qualification Report

Approve Date 01-Dec-2021

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

QBS Product QGBS Process QBS Package QBS Package QBS Package QBS Package

Reference: Reference: Reference: Reference: Reference: Reference:

THS413D THS4130ID OPAZE1 NIDGK LMZS03BQDRE1 OPAZ4EAIDR TL770ZACDR TLVS032QDRA1
HTOL Life Test, 125C 1000 Hours - - 3123110 - - - 32310
Early Life Failure
ELFR Rate, 125C 45 Hours - - 3/3000/0 - - -
HEM ESD - HEM 2000w - 173/0 3r9i0 - - - -
COM ESD - COM 1500 W - 1730 3/9/0 - - - 17310
LU Latch-up Per JESDT3 - 10610 3M1a/0 - - - 18I0
Electrical Per Datasheet
ED Characterization Parameters ) 13000 39010 B ) -
AC Autoclave 121C 96 Hours - - - 1770 323110 323110
Biased HAST,
HAST 130CI85%RH 96 Hours - - 3023100 - - - 3123100
High Temp Sterage
HTSL Bake 150C 1000 Hours - - - - - - 32310
High Temp Storage
HTSL Bake 170C 420 Hours - - 323110 - - -
Surface Mount
sP Solderability Pb Free - - - 111510 - -
TC Temperature Cycle, 500 Cycles - - 323110 1770 3122410 323110 32310
-B5/150C
Unbiased HAST
UHAST 130CI85%RH 96 Hours - - 3123110 - - - 31231/0-
YLD FT and Bin R 1Pass . a R a .
Summary

- QBS: Qual By Similarity
- Qual Device THS4131 is qualified at LEVEL1-260C

- Precondifioning was performed for Autoeclave, Unbiased HAST, THE/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: 150Gk Hours, and 170C/420 Hours

- The following are equivalent Temp Cycle options per JESDAT: -533CHM25CT00 Cycles and -65C/H30C/500 Cycles

Quality and Environmental data iz available at Tl's external Web site: hitp-fwww i com/

Green/Pb-free Status:

Qualified Pb-Free (SMT) and Green

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

Location E-Mail

WW Change Management Team PCN ww admin team@Ilist.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.
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Other reproduction and display of these resources is prohibited. No license is granted to any other Ti
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 Tl products. TI's provision
of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers
for Tl products.
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