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Sample
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Qualification of FFAB using qualified Process Technology, deadline:

Die Revision, Datasheet and FMX as an additional -

Assembly site option for select devices Estimated September 30
1% ship 3026 '
date:

Change type(s)

Assembly Site

Assembly Material

Packing/Shipping/Labeling

Design

Data Sheet/Electrical Specification

Wafer Fab Site

Wafer Fab Material

Wafer Fab Process

PCN Details

Description of Change:

Texas Instruments is pleased to announce the addition of FFAB using the BICOMHD qualified
process technology and FMX as additional Assembly site options for the devices listed below.

Current Fab Site Additional Fab Site
Current Fab Process Wafer Additional Process Wafer
Site Diameter Fab Site Diameter
DFAB VIP2 150mm FFAB BICOMHD 200mm
The die was also changed as a result of the process change.
Construction Differences are as follows:
Group 1 Device
Current Additional
Assembly Site TIEM FMX
Lead Finish Matte Sn NiPdAu
Bond Wire diam/type 0.96mils Cu O.8m|I_Cu*
0.96mil Cu
Mold Compound 8095179 4226323
Mount Compound 8075531 4147858
Marking NS Logo TI Letters

*LM6142xxx device only
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Group 2 Device

Current Additional
Assembly Site MLA FMX
Bond Wire diam/type 0.96mils Cu 0.8mil Cu
Mold Compound 4211880 4226323
Marking NS Logo TI Logo

The datasheets will be changing as a result of the above mentioned changes. The datasheet
change details can be reviewed in the datasheet revision history shown below. The links to the
revised datasheets are available in the table below.

TeExas LM6132, LM6134
INSTRUMENTS SNOSTS1F — APRIL 2000 — REVISED JUNE 2026
Changes from Revision E (September 2014) to Revision F (June 2026) Page
* Deleted "Swing 0.01V 10 4.99Y™ I FRAIUMESE ....oiiiii i s st steeses 1
+ Deleted Supply Current vs. Supply Voltage plot.......o e 1
* Deleted Offset Voltage ws. Supply Voltage Plot. ...t e 1
+  Added Functional BIock DIagram. ...t e e e 1
»  Updated table note 3 in Absolute Maximum Ratings ..o et e ane e 4
+ Changed from (VM=) — 0.3V 10 (V=) — D 8V e e 4
+ Changed from (V4] + 0.3V 10 (V) + 0080 e 4
» Updated table note 4 in Absolute Maximum Rafigs ..o s sssisssssssss samsess sissanmsses 4
+ Updated table note 2 in Absolute Maximum Ratings ... 4
« Changed from £25mA 10 ContiMUOUS ..o et e e et me s e mme e s mmn s e s ae e 4
+ Changed rating from Current at Output Pin to Output short circuit......... 4
+  Added Operating ambient temperature rating. ... e 4
* Added CDM ESD Falimg. . o m s e et mh e be s £ e ems e £ e e s me e d e s e bR g mee e 4
+  Updated table note in ESD RO ... 4
*  Added table note in ESD FEHIGE ...ttt ettt s et e et e e e e e s 4
+ Deleted table note 1 in Recommended Operating Conaitions ... 4
= Changed minimum supply voltage from 1.8W 10 2.7V e e 4
» Changed Junction-to-case thermal resistance for LM&132D from 193°C/MW o 127.1°CMW . 5
+ Changed Junction-to-case thermal resistance for LME6132P from 115°C/\W to 84 45°C/N . 5
* Added Junction-to-case (top) thermal resistance for packages.. ... 5
+ Added Junction-to-board thermal resistance for packages.. ... 5
» Added Junction-to-top characterization parameter for packages. ... 5
* Added Junction-to-board characterization parameter for packages. ... 5
+ Changed Junction-to-case thermal resistance for LME134D from 126°C/W to 82.48°C/W ... 5
* Updated all Electrical Characteristics tables to latest format. ... (3]
+  Updated Output Swing format to refer to rails.. ... (5]
+ Changed typical voltage output swing for 100k load from 4.992V to 30mV from positive rail ..................... (5]
» Changed maximum voltage output swing for 100k} load from 4.98Y to 40mV from positive rail...........cccee. [+]
+ Changed typical voltage output swing for 100k load from 0.007Y to 30m\/ from negative rail........................ (5]
* Changed maximum voltage output swing for 100k} load from 0.017V to 35mV from negative rail................ (5]
+ Changed maximum voltage output swing for 100k( load over temperature from 0.019Y to 50mY from
Lot e = L= = U SOSU RSSO UU SR U O 5]
» Deleted table notes for all Electric Characteristic tables..........ocviii [+]
+  Updated Output Swing format to refer to rails.. ... 8
*  Updated Output Swing format to refer 10 Fails........coooie e et 9
+ Added CMRR and PSRR vs Frequency plot for new dig.... e 10
»  Added Gain and Phase vs Frequency plot for mew di|.........o e 10
* Added a new sub-section Old Versus New Dig COMPANTSON ......coooiiiiii s s 15
* Deleted sub-section Enhanced SIEW REIE ... e 16
I§ TEXAS LME142, LME144
INSTRUMENTS SNOST26E — JUNE 2000 — REVISED JUNE 2026
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Changes from Revision D (March 2013) to Revision E (May 2026) Page

= Deleted "Swing 0.005W to 4.995V" in FEAIUNES ..ot et 1
+  Deleted "Small Signal, 5VIUS" IN FEAIUMES .. oo 1
+ Deleted "Large Signal, 30WIPs" in FEAUNES s 1
+ Changed Slew Rate to Slew Rate: 30V/Us in Features ... 1
+ Changed supply range from 1.8V to 2.7V in Features ... 1
« Changed from "Operating on supplies of 1.8V" to "Operating on supplies of 2. 7V" 1
* Updated table note 1 of Absolufe Maximum Ratings ... 5
» Changed absolute maximum rating for supply voltage from 35V to 33V .. 5
* Deleted absolute maximum rating for current at power supply PN, 5
* Updated table note 3 of Absolufe Maximum Ratings ... 5
* Changed absolute maximum rating for input (common-mode) voltage from (V+) £ 0.3V to (V) £ 0.5V.......... 5
* Updated table note 4 of Absolufe Maximum Ratings ... 5
« Changed absolute maximum rating for differential input voltage from 15V to 15V ... 5
* Updated table note 2 of Absolufe Maximum Ratings ... ..o 5
+ Changed absolute maximum rating for output current from £25mA to Continuous. ... 5
+ Added absolute maximum rating for operating ambient temperature. ... 5
+ Deleted absolute maximum rating for lead temperature. . ... 5
« Added ESD Ratings table. .. ... et e 5
+« Changed HBM ESD rating from 2500V to £40000 e 5
+ Changed minimum operating voltage from 1.8V 10 2. 7V e 5
» Deleted table note 1 on Operating Ratings. ...t 5
= Added Thermal Information table for LIMB142 . ...t 6
« Changed junction-to-ambient thermal resistance for LM&1420 from 193°Ciw to 127 1°C/MW . 6
* Changed junction-to-ambient thermal resistance for LM6142P from 115°C/w to 84 45°C/W_ ... 6
+ Added junction-to-case thermal resistance for LMB142. 6
* Added junction-to-board thermal resistance for LMB142. 6
* Added junction-to-top characterization parameter for LMB 142, ... 6
* Added junction-to-board characterization parameter for LMB142.. e B
*  Added Thermal Information table for LIMB 44 ...t B
« Changed junction-to-ambient thermal resistance for LM&1440 from 126°C/\W to 82 48°C/M......... 6
* Added junction-to-case (top) thermal resistance for LMB144 6
+ Added junction-to-board thermal resistance for LMB144. 6
* Added junction-to-top characterization parameter for LMB144 6
» Added junction-to-board characterization parameter for LMB14d ... e 6
« Updated all Electrical Characteristics tables to latest format. ... 7
*  Updated Output Swing format to refer to rails.. ... 7
* Changed typical voltage output swing for 100k( load from 4.995V to 30mV from positive rail......................... 7
+ Changed maximum voltage output swing for 100k load from 4 98V to 40m\/ from positive rail.................._.. 7
« Changed typical voltage output swing for 100k( load from 0.005V to 45mV from negative rail_..................... 7
* Changed maximum voltage output swing for 100k load from 0.01V to 50mV from negative rail.................... 7
+ Changed maximum voltage output swing for 100kQ load over temp range from 0.013V to 60mV from

MEGATIVE TAIL . et et e e 7
« Changed typical voltage output swing for 10kQ load from 4 .97V to 40m\ from positive rail......................... 7
« Changed typical voltage output swing for 10kQ load from 0.02V to 50m\/ from negative rail...._..................._.. 7
* Deleted table notes for Electrical Charactenistics tables. ... 7
*  Updated Output Swing format to refer to rails.. ... 9
« Changed maximum voltage output swing for 100k( load from 2.66V to 75mV from positive rail...................... 9
*  Updated Output Swing format to refer to rails. ... 10
* Added Open Loop Gain vs Load, for New DI ... e same s seames s enes 11
+ Added CMRR and PSRR vs Frequency, for New Die.... ..o 11
«  Added a new sub-section Old Versus New Dig COMPENTSON ....oooooiiiii oo e 16
* Deleted sub-section Enhanced SIBW REME ...ttt s et 17

Current New

Product Folder Link to full datasheet

Datasheet Datasheet
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Number Number

LM613X SNOS751E SNOS751F https://www.ti.com/product/LM6132
LM614X SNOS726D SNOS726E

https://www.ti.com/product/LM6142

Qual details are provided in the Qual Data Section.

. Continuity of supply
Reason for Change: Design Refresh

These devices include new die based on a new schematic in a new
process flow.

Anticipated impact on There are changes in the electrical tables.

Form_, Fit, Fu n_ctl?':'r Physical aspects of the device have changed. Device quality and
Quality or Reliability: reliability have improved.

Review the updated datasheets and /or the standard Data Packet
for more details on the changes. Evaluating samples is encouraged.
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.

Impact on Environmental

Ratings RoHS REACH Green IEC 62474
Status
> No ] No ] No <] No
Change Change Change Change
Changes to product Fab Site
identification resulting Information
from this PCN: Chip Site Chip Site
Chip Site | Origin Code C‘é“”try Chip Site City
(20L) ode
(21L)
DFAB DLN USA Dallas
FFAB TID DEU Freising
Die Rev:
Current New
Die Rev [2P] Die Rev [2P]
B A

Assembly Site
Information

Assembly Assem_bl_y Assembly _
Site Site Origin Country Assembly City
(22L) Code (23L)
MLA MLA MYS Kuala Lumpur
TIEM CuU6 MYS Melaka
TI Mexico MEX MEX Aguasclientas

Sample product shipping label (not actual product label):

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20260702000.1



https://www.ti.com/product/LM6142
https://www.ti.com/product/LM6132

:é“ftaoas

ETEPREY "e
i i
STRUMENTS o £
MADE IN:China o
2DC: 2Q: @ =
FaHE
MSL 1 /260C/UNL’ DT b i
/14/17 [}

OPT:

(8L:

1A (L)70:1168

003331
21L) CCO:USA,
L) ACO:

2P) REV: A0 V)
(20L) cso:DM6 E
22L) ASO: JC

Group 1 Products Affected:

LM6132AIMX/NOPB

LM6134BIMX/
J7000531

LM6144AIMX/NOPB

LM6144BIMX/

LM6132BIMX/NOPB | LM6134BIMX/NOPB | J7000532
LM6132BIMX/ LM6134BIMX/
S7002551 S7002550 LM6144BIMX/NOPB

LM6134AIMX/NOPB

LM6142AIMX/NOPB

LM6134BIMX/
E7002931

LM6142BIMX/NOPB

Group 2 Products Affected:

| LM6132BIN/NOPB

| LM6142BIN/NOPB

Texas Instruments Incorporated

TI Information - Selective Disclosure
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HAST

UHAST

UHAST

TC

HTSL

HTSL

HTSL

HTOL

HTOL

HTOL

Qualiy and

ca

ca

c4

c4

E2

E2

E2

E2

E2

E4

ES

=

The lolkewing are

Test Name

Biased HAST

Autoclave

Unbiased HAST

Temperature
Cycle
High

Temperature

Swrage Lile
High

Temperature

Swrage Lile
High

Temperature

Swrage Lile

Life Test

Life Test

Life Test

Early Lile
Failure Rate

Early Like
Failure Rate

P8 Salderability

Test Name

Pli-Free
Solderability

Physical
Dimensions

Physical
Difensions

ESDCDM

ESDCDM

ESD HBM

ESD HBM

ESD HBM

Lalch-Up

Electrical
Characienzation

Final Tes: Yield

130CHE%RH

12101 Epsig

130CHE%RH

-BECAS0C

150C

17oc

178C

125C

150C

70C Ve Max

(sel heating

brings Tj up
18 150C)

TOE sl
heating
brings Tj up

125C

Precandisan
WAESC Dry
Bake [4 hrs
+I-15
minuEs)

Precandisan
w.L55C Dry
Bake (4 hrs
i-15
miinules)

(per
mechanical
dravwing)

Cpks167

Per JESDTE

Per
Dastashiest
Pasameters

Duration

a6
Hours

a6
Hours

a6
Hours

500
Cycles

1000
Hours

420
Hours

500
Hours

1000
Hours
300

Hours

300
Hours

24

Hours

48
Hours

Do

250
Wolls

500
Molts

1000
Molis

2000
Molis

2500
Molis

QBS: Qual By Sirnilarity, 45 knowis as Generc Data
Qual Device LME1Z2AIMXMNOPE is qualified at MSL1 260C

B0

1730

1730

1730

1Pass

Ternp Cycle ot

per JESDAT - -B5CH

Qualification Report
Redbull Qual LME132AIMX/NOPB Dual Channel SOIC OPA2993
Approve Date 07-May-2026
Qualification Results
Data Displayed as: Number of lots | Total sample size | Total failed

rocess
ference:

A91IDDAR

- 1770 1770

23D 230 22310 22310 223N 2310 - 17 -
23D 230 22310 22310 223N 2310 1770 17 1770
- 1350 - 145D - 11450

230 22310 22310 2310 - - -

- - - - 1450 -
22310 1770 223N - - - 1770

- - 2310 EAT 17 -

203110 . . . . . . .

3300010 - - - - - - -

330004 - - - - - -

- 1150 - 1150 - -

- 1180 - 1150 - 1150

- 33000 - 1100 111000 111000
1am 280 290 - 130 - -

. 10 - 130 - 13
1am 280 290 - 130 - -

- 1730 . 130 . .
1am - . .
1am 280 290 - 180 130 B0 - -
13040 EL 29060 113040 800 113000 38000 - 113000

Preconditioning was performed for Auloclave, Unbiased HAST, THBBiased HAST, Temperature Cyde, Thermal Shock, and HTSL, as applicable

The following are eguivalent HTOL options based on an activation energy of 0.7eV - 125C/1k Houwrs, 1400480 Hours, 160C/300 Hours, and 155C/240 Haurs
The following ane eguivalent HTSL oplions based an an activation enemy of 0.7ey  160C71K Hours, and 170CH20 Hours

C/700 Cycles and -S5CABICS00 Cycles

data i

ilable a1 T

Ti Qualification ID: R-CHG-2503-029

Texas Instruments Incorporated

Wil site:

ey

TI Information - Selective Disclosure PCN#20260702000.1



Qualification Report
Redbull Qual LM6134AIMX/NOPB Quad Channel SOIC
Approve Date 01-June-2026

Qualification Results

Data Displayed as: Number of lots | Total sample size [ Total failed

MM
LME1ZIABMMXNOPE
6

MAST | A2 | Biased HAST | 130CAS%AEH 310
Hours
g | 96 . v .
UKAST | n3 uoave | 12105psg |20 22310
UMAST | 43 | Unbissed HAST | 130CASHARH | |00 T 22310 223t 310 3L
T g | TEmEEELE | eernsne S0 1T 22310 EAT 22310 22310 2310
iy Cyetes 7 231 231/
High
HTSL | 08 | Temperatre 1500 o . 350
Swarage Lide s
High az0
HTSL | 08 | Temperatre 1700 s 223t 310 22310 .
Swarage Lite
High
HTSL | #8 | Temperatre 175 aa. . .
Swarage Lite
WToL | Bl Lile Test 1250 Lo0a 310 .
Hours
00 ’
WToL | Bl Lile Test 1500 i . 22310 3L
0C Ve Max
(sellheating | 300 . .
HTOL B1 Like Test brings Tjup Hours ArZa10
10 150C)
Early Lite 48
ElFR | B2 | SR 1250 s 3000 2400
70C st
Early Lite heating 24 ’
ELFR | B2 | pilyeRale | brngsTjup | Hours 22000/ . .
10 150C)
wee | c2 Bund Pul Towies3 | wires wrER . 2280 .
WBS | C2 | Wirebandshear | onone | s wrER . .

MM e

Precandigon

Reference:
TL484I0R

w 155C Dry
SO | C3 | PO Soldersbilty | Bake (4 hes . U150
+-18
minutes)
Precandisan
) W 155C Dry
50 c1 Pe-Fes Bake [4 hrs 1200 . 1150
Salderability e
minutes)
. {per
PO c4 BP""""’J mechanical 15K - -
imensions irewing)
PO ca Physical Cpks1 67 . 200
Dimensians
1500
EsD | E2 ESD COM i
250
EsD | E2 ESD COM fret ELT 1am LT a0 -
500
EsD | E2 ESD COM i . 1=
1000 ’ .
EsD | E2 ESD HBM s 1am LT a0
2000
EsD | E2 ESD HBM o . 1=
4000
EsD | E2 ESD HBM ol . -
| Es Latch-Up Per JESDTA 1am LT a0 180
cHAR | ES Electical | Kin, Typ, Max 1300 00 aman 1300 .
Characterization Temp
Elecsical Pur
CHAR | ES ical Datashest 13000 00 MmO 10300 -
Charactrization
Parameters
) Cpke167
CHAR | ES BE;?':" Roam, hot, . B0
ribusans and cold
ETY | E6 | Final Test Yield LPass . -

* BS: Qual By Similasity, also knawn 4s Generic Data
* Qual Device LME1I4ABMXMNOPE is qualified at MSL1 260C

Preconditioning was perormed for Autoclave, Unbiased HAST, THRBiased HAST, Temperature Cycle, Thermal Shack, and HTSL, as applicable

The fallowing are equivalent HTOL aptions based o an activation energy of 0.7eV - 12511k Hours, 140C480 Hours, 15064300 Hours, and 155C:240 Hours,
The fallowing are equi HTSL oqti an an acivation energy of 0.7V : 150C/1K Hours, and 170C/M420 Haurs
The fallowing are equi Tema Cycle apti JESDAT --EECHZECIT00 Cydes and -B5CAS0CS00 Cycles

Quality and Ernviranmental data is available at T's extemal Wb sive: g St com!
T Qualification I0: R-CHG-2503-031

[1] Sarme die used in #ie LMELISAIMXNOPS

Texas Instruments Incorporated TI Information - Selective Disclosure

a3

a3

1150

1150

42310 1778

arzan 42310
. 1778
arzan 42310 1778
31350 M6

arzan 42310
. 1778

1168 .

1168 .

. 1100

2800
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Qualification Report

Redbull Qual LM6142AIMX/NOPB Dual Channel SOIC OPA2993
Approve Date 02-June-2026

Qualification Results

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

QBS ik
Qual Device: QBS Product | QBS Process QBS Package e Package
Type # Test Name Condition LM.El:‘lZB.lM.KlN_QEB Reference: Reference: Reference: Referengcé' Reference:
OPAZ2993IDR | THS3491IDDAR | LM2903BEQDRQ1 LT]:D:‘I.S‘DID‘I‘? LP2951-
S0QDRQ1M3
HAST A2 Biased HAST 130C/85%RH H:SI‘S - - 32310 17710 32310 1770
UHAST A3 Unbiased HAST | 130C/85%RH H:SI‘S 3/231/0 32310 17710 32310 1770
Temperature 500
TC Ad Cycle 65C/150C Cycles 3/231/0 32310 17710 32310 1770
High 1000
HTSL AR Temperature 150C Hours - - - - - 1/45/0
Storage Life
High 420
HTSL AB Temperature 170C Hours - - 32310 - 32310 -
Storage Life
. 1000
HTOL Bl Life Test 125C Hours - - - - - 1770
. 300
HTOL B1 Life Test 150C Hours - - - 323110 323110 -

QBS HaS
Qual Device: QBS Product | QBS Process QBS Package e Package
Test Name Condition : Reference: Reference: Reference: Referengcé' Reference:
OPAZ2993IDR | THS3491IDDAR | LM2303EQDRQ1 LT]:DI‘I.S‘DID‘I‘? LP2951-
50QDRQ1M3
T0C Veo Max
) (self heating 300 ) R ) ) ~
HTOL B1 Life Test brings T] up Houre 3/231/0
to 150C)
Early Life 48
ELFR B2 Failure Rale 125€ Hours ’ ) ’ L/sooi0 ’ :
Early Life 24
ELFR B2 Failure Rate 150C Hours - - - - 3/2400/0 -
70C (self
Early Life heating 24
ELFR B2 Failure Rate brings Tj up Hours 2ao0om
ta 150C)
Precandition
w.155C Dry
sD c3 PE Solderability | Bake (4 hrs - - - - 1/15/0 - -
+-15
minutes)
Precondition
w.155C Dry
PEB-Free
sD C3 Solderability Bake (4 hrs - - - - 1/15/0 1/22/0 -
+-15
minutes)
] (per
PD ca Dﬁ:’gﬁg;; . mechanical - 1510 - - 1110/0 - 111010
drawing)
1500
ESD E2 ESD CDM - Volts - - - 1/3/0 - -
ESD | E2 ESD CDM - 250 - 1/310 3/9/0 - - -
Valts
500
ESD E2 ESD CDM - Volts - - - - 1/3/0 /310
EsD | E2 ESD HBM . ot . 11310 30940 . 11310 .

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20260702000.1



QBS

QBS Product QBS Process QBS Package PaQCEaS . Package
Test Name Condition LM6142 AIMXINOPE Reference: Reference: Reference: Refere ngcé' Reference:
OPAZ993IDR | THS3491IDDAR | LM2903BQDRQ1 LT]..DI.I.SIDID.I.? LP2951-
50QDRQ1M3
2000
ESD EZ2 ESD HEM - Volts - - - 1/3i0 - 1/3/0
2500
ESD EZ2 ESD HEM - Volts - 1/310 - - - -
LU E4 Latch-Up Per JESDVE - - 1/3/10 3/18/0 1/6/0 1/3/0 1/3/10
Electrical per
CHAR ES Characterization Datasheet - 1/30/0 1/30/0 3/90/0 3/90/0 1/30/0 3/90/0
Parameters
FTY E6 Final Test Yield - - 1/Pass - - - - -

* (BS: Qual By Similarity, also known as Generic Data
* Qual Device LMB142AIMX/NOPE is gualified at MSL1 260C

* 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 JESD4T : -55C/125C/700 Cycles and -65C/150C/500 Cycles

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

Tl Qualification ID: R-CHG-2508-100
Quanmicaton Heport

Redbull Qual LM6144AIMX/NOPB Quad Channel SOIC
Approve Date 07-May-2026

Qualification Results

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

QBS

QBS Product | QBSPracess | QBSProcess | QBSProcess | QBSPackage | o Sl

QBS Package : QBS Package

T
TestName | Condition | Duration | |, 245 0Eee | Rererence: ferenc eren Reference: rence: | ackade | CRef tefere Reference:
e DR | THS3491IDDAR | OPA2EL0IDGKR | OPA2B63QDRQL | TCAN10430Q | TIENVER | ULQ2D0IAQDRQL | ULQ200IAQDRQL | TCAN1043DQL
HAST | 42 | BisseabrsT | 1aocmserd | |98 - . 2230 22310 . 230 ar2aL0 - - 72310
UMAST | A3 Auitoelave icnspsy | S0 - . - . . W2IL0 22310 32310 LLEER] 2723100
UMAST | A3 | Unbiased MAST | 130C/S%RH H:ﬁ.s 17T 2/zaLin FZIL AZILD 22300
TC A4 Te"'g;c’lt'“" -BECH50C C:g?:s 1770 2/2310 32310 2BLD 22310 22310 242310 B3N 22310 22310
High
MTSL | AB | Temperawre 1s0¢ ;:003 - . - . 21350
Swrage Life ur
High 420
WTSL | AB | Temperaiure 1708 Mears - . IO 2T . - 22310
Swrage Life
wrst | as | Tempers 500
rerae 175¢ e - . - . . 1150 . - - 271350
Swrage Life
HToL | B1 Lile Test 1250 Frie - - - aiz3Lo - 17T - - 230 223
HTOL | Bl Lifie T 1s0¢ oo 223w ar2aL0
L ile Test Hauts - - - - -
70 Ve Max
; (sell heating | 300 ) .
HTOL | Bl Lifie Test CengeTiun | Hades 2230
1 150C)
Early Life a8
ELFR | B2 e 1250 Hoars - . - 000/ 3240
70C [sell
Early Life heatng 24
ELFR | B2 Failure Rawe brings Tjup | Hours SE000
1 150C)
Precondition
w.1ESC Dry
SO | €3 | PBSolderabilty | Bake (4 hes . - . - . 1150 1150 . 10150 1150
s
minuses)
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Test Name Condition Duration

05 Lead
so | €3 | PR Solderabily | Coverage 8 -
Hr Steam hge
Precandition
w155C Dry
PB-Free
S0 S sogenaniy | Bake b .
minuses)
050 Lead
S0 ca s;:g’:::ﬁl Coverage 8 -
W e Swmam nge
: fper
Plysical )
0| c4 Pliysic mechanical -
Dimensions draning}
1500
ESD | E2 ESDCOM i
250
ESD | E2 ESDCOM ol
500
ESD | E2 ESDCOM et
1000
ESD | E2 ESD HEM bt
2000
ESD | E2 ESD HEM - e
2500
ESD | E2 ESD HEM e
4000
ESD | E2 ESD HEM e
L E4 Laich-Up Per JESDTE -
Per
Electical
cHAR | ES ) Datashest -
Characlenzation Paramelsrs

QBS: Qual By Similarity, 8180 known a5 Generic Data
Qual Device LMELAAAMXINGPE is qualilied at MSL1 2600

LRI

Quial Dev

lam

lam

a8

173000

QBS Process
Reference
OPAZEL0

. - . 1150 1150
. - . 1150 1150
. - . 1150 1150
. - . 300 EL
1/ 310 am -
. - . 1am
1am 3310 awn -
. - . 1am
1/ - - -
1A AED awn 160
173000 2900 3800 LT 11300

Preconditioning was performed for Autoclave, Unbiased MAST, THRBiased HAST, Temperaire Cycle, Thermal Shock. and HTSL, as applicatle

The lollowing are equivalent HTOL options based on an activation energy of 0.7eV : 125CHk Hours, 1400480 Hours, 15007300 Hours, and 1550240 Hours
The lollowing are equivalent HTSL options based an an aclivation energy of 0.7eV  150C/1k Hours, and 170CM20 Hours

The lellowing are equivalent Temp Cycle oplions per JESDAT - -55CAISCITI0 Cyeles and -B5C/AS0CS00 Cyeles

Quality and Environmental data is available a1 Trs exiemal Web site: hag S S oomd

T Qualificatan ID: R-CHG-2509-102
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Redbull Qual LME13ZBIN/NOPE (CMS#C2503105 ) Dual Channel 8-PDIP OPAZ993
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* AS5: Qual By Similarity, also known as Genenic Dam
*  Dual Devios LMELZ2BINMOPE is quakhed at HOT CLASSFIED HOT CLASEIRED
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Qualification Report

Approve Date 07-May-2026

Qualification Results

Data Displayed as: Number of lots | Total sample size | Total failed
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‘Quuality and Environmerisl daia is avadlabde i Trs eaiernal Web site: hipofeseed . comi'

Tl Qusalficabon 10: R-CHE2503.035

Texas Instruments Incorporated
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Precondioring was performed for Autodane, Unbiased HAST, THERiased HAST, Tempemiure Cyche, Thermal Shock, and HTEL, as applcable

Thiz fedleswing are eounalent HTOL opaons based an an sotivabon energy of 0.7ev : 135001k Hodrs, 140C B0 Howrs, 1500200 Hours, and 1550240 Haurs
The following are egusmlent HTSL optons based om an acivaton energy of DTy © 15001k Hours, and 1700420 Hours
The fodloswing are eguralent Temp Cycle opbons per JES047 (-550/125C700 Cycles and -ESCIN 500500 Cycles
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Qualification Report

Redbull Qual LM6142BIN/NOPB Dual Channel 8-PDIP OPA2993
Approve Date 11-May-2026

Qualification Results

Data Displayed as: Number of lots | Total sample size | Total failed
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Test Name Condition Qual Device: Q:e?:;;‘::‘:‘ 023 ""“‘"55 pa:nage Pac kage | Package | Package | Package | Package | Package
OPA2893IDR | THS3481iDDAR | Reference: | Reference: | Reference: | Reference: | Reference: | Reference: | Reference:
NE5532P TLOTAIN OPAZ2TTP OPO7CP TLOTICP | ULN2003AN NESS56M

HAST Biased HAST 130C85%RH Hours 3231 323110 17T
UHAST | A3 Autoclave 121C/15psig H:s“ 177
UHAST AL Unbiased HAST | 130C/85%RH Hgsrs 323110 3231 - - 17T 1T T 1770 17T
TC | a4 | Temperawr | geopngee | SO0 2310 32310 - 17T T 1T 1T 1770 )
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High
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Storage Life ours
High 420
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- 300
HTOL Bl Life Test 150C Hours 323110
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drawing)
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TestN Eonditi Qual Device: Q:E;:‘ruduct QRBSf P::u::ss Package Package Package Package Package Package Package
stiame ondition Lmamzsmmopa OPA2993IOR | THS3491IDDAR | Reference: | Reference: | Reference: | Reference: | Reference: | Reference: | Reference:
= NE5532P TLOT4IN OPA2277P OPOTCP TLOTICP | ULN2003AN NESS6M
ESD CDM {EIE:E 1/350 - - 1] 130 - - a0
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1000
ESD E2 ESD HEM Volts 1/350 340900 - - 1] - - - a0
ESD E2 ESD HEM - is\)IE:E - 1/350
Lu E4 Latch-Lp Per JESDTE - - 130 31810 - - 130 - - - 130
Electrical Per
CHAR ES Characterization Datasheet - 1300 173010 3000 - - 13000 13060 - 143010 113000
Parameters
® QBS: Qual By Similarity, also known as Generic Data
* Qual Device LME142BINMOPE is qualified at NOT CLASSIFIED NOT CLASSIFIED
Preconditioning was for lave, Unbiased HAST, THB/EI d HAST, Cycle, Thermal Shock, and HTSL, as applicable

The following are equivalent HTOL options based on an activation energy of 0_7eV' - 125C11k Hours, 140C/480 Hours, 150C/300 Hours, and 155C1240 Hours
The following are equivalent HTSL options based on an activation energy of 0.7eV : 150Ci1k Hours, and 170C420 Hours
The following are equivalent Temp Cycle options per JESD4T :-55C1125C/700 Cycles and -65C/150C/500 Cycles
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Quality and Envirenmental data is available at T's external Web site: hitp-fve ti comi

Tl Qualification ID: R-CHG-2508-101

In performing change qualifications, Texas Instruments follows integrated circuit industry
standards in performing defect mechanism analysis and failure mechanism-based accelerated
environmental testing to ensure wafer fab process, assembly process and product quality and
reliability. As encouraged by these standards, TI uses both product-specific and generic
(family) data in qualifying its changes. For devices to be categorized as a ‘product qualification
family’ for generic data purposes, they must share similar product, wafer fab process and
assembly process elements. The applicability of generic data (also known at TI as Qualification
by Similarity (QBS)) is determined by the Reliability Engineering function following these
industry standards. Generic data is shown in the qualification report in columns titled “"QBS
Process” (for wafer fab process), "QBS Package” (for assembly process) and “QBS Product”
(for product family).

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

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20260702000.1



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 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.

Texas Instruments Incorporated TI Information - Selective Disclosure PCN#20260702000.1
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