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Device
Revision CA

: Automotive TVS

1.0 Objective:

The purpose of this project is to qualify 6” wafer, design improvement, 2"d source and Matrix line for

Automotive TVS.

Succeeding pages summarize the physical, electrical and reliability test performed in qualification lots.

2.0 Applicable Devices:

2.1 Qualify samples:

Part No. Package Lot No.
TPSMB17A-VR 4A57ZPEE
TPSMB20CA 4A527ZPEE
TPSMB85A-VR 4A11ZPEE
DO-214AA
TPSMB85CA-VR 4A127ZPEE
TPSMB250CA-UA 4F15ZPEE
TPSMB650CA-A 3G27ZPEE
TPSMC20A 4A08ZPEE
TPSMC43CA 4A50ZPEE
TPSMC85CA-VR 4A18ZPEE
SMCJ200A-JD 4A118ZPEE
DO-214AB
TPSMD17A 4A89ZPEE
TPSMD18CA-UA 4E26ZPEE
TPSMDA43A 4A917ZPEE
TPSMD85A 4A85ZPEE
SLD5S40A SMTO-263 4A61ZPEE
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SLD5S24A 3H55ZPEE
SLD6S14A 3J13ZPEE
SLD6S57A 4A62ZPEE
SLD8S64A 4A64ZPEE
SLD10-018 4B14ZPEE
SLD33-018 4B11ZPEE
SLD33U-017 4B08ZPEE
P600
TP5KP11A 3K16ZPEE
TPSKP54CA 4A66ZPEE
TP5KP64CA 4C44ZPEE
TPG6KE13CA T4AL381501
TP6KE36CA DO-15 T4AL381601
TPG6KE91A T4AL381701
TP1.5KE12CA T4AL381101
TP1.5KE24A DO-201 T4AL381201
TP1.5KE47CA T4AL381301
TPSMF4L5.0A G4FA240501
TPSMF4L10A-UA SOD123-FL G4FA239901
TPSMF4L85A G4FA240001
TPSMAGLS.0A SP24-00035
TPSMAGL7.5A SP23-00147
TPSMAGL12A DO221-AC SP23-00148
TPSMAGL40A SP23-00149
TPSMAGL85A SP24-00036
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3.0 Assembly, Process & Material Differences/Changes:

Series Wafer Diameter Plating EMC Solder paste/Solder wafer | Matrix line

TPSMB/C/D Part# list 1 6" with design improvement | 2nd source 2nd source
TPSMB/C/D Parti# list 2 6" 2nd source 2nd source

SLD8S/55/6S 6" 2nd source 2nd source

TPSKP 6" 2nd source 2nd source

P600 SLD 6" 2nd source 2nd source 2nd source
TP5.0SMDJ 6" 2nd source 2nd source
TPSMBG0OCA-A TPSMBE50CA-A 6" 2nd source 2nd source

TPSMBZ50A-VR, TPSMB250CA-VR

TPSMB300A-VR. TPSMB300CA-VR 6" and dual dies to single die | 2nd source 2nd source
TPBKE 6"
TP1.5KE 6"
TPSMF4L 6"
TPSMAGBL 6" 2nd source Matrix line

4.0 Packing Method

There will be no changes in the packing method.

5.0 Physical Differences/Changes:

There is no change in mechanical specification or package outline dimension (POD).

6.0 Reliability Test Results Summary:
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test result:

DO-214AA series

. Result
Test Category Description Sample P/N Package Sa(g:sle thtell:f;é?; test Condtﬁ?;ﬁ/sCon Standard Su n;/mar
TPSMB17A-VR DO-214AA 308 TR24-01-6486
TPSMB20CA DO-214AA 308 TR24-01-6486 100%
. Electrical TPSMBB85A-VR DO-214AA 308 TR24-01-6448 meet
Parametric VBR, IR .
Parameters TPSMB85CA-VR DO-214AA 308 TR24-01-6448 published
TPSMB250CA-UA | DO-214AA 308 TR24-06-9597 spec.
TPSMB650CA-A DO-214AA 308 TR23-08-3245
TPSMB17A-VR DO-214AA 231 TR24-01-6486
TPSMB20CA DO-214AA 231 TR24-01-6486 ?fMD_ 0% fa
", ualification 0 Tallure
pre.?gg(;.t.on TTPPSMBSSA-VR DO-214AA 231 TR24-01-6448 Sarts o TC. JESD22.A113 i MSL
SMB85CA-VR DO-214AA 231 TR24-01-6448 H3TRB, Level 1
TPSMB250CA-UA | DO-214AA 231 TR24-06-9597 UHAST
TPSMB650CA-A DO-214AA 231 TR23-08-3245
TPSMB17A-VR DO-214AA 77 TR24-01-6486
TPSMB20CA DO-214AA 77 TR24-01-6486 _
DC Blocking TPSMB85A-VR DO-214AA 77 TR24-01-6448 Ti VR JESD22-A108 OZ‘; flf’g)"(;ge
(HTRB) TPSMB85CA-VR DO-214AA 77 TR24-01-6448 hours
TPSMB250CA-UA | DO-214AA 77 TR24-06-9597
TPSMB650CA-A DO-214AA 77 TR23-08-3245
TPSMB17A-VR DO-214AA 77 TR24-01-6486
TPSMB20CA DO-214AA 77 TR24-01-6486 .
Biased Temp & TPSMB85A-VR DO-214AA 77 TR24-01-6448 | VR@85C,85% 0% failure
> JESD22-A101 at 1008
Humidity (H3TRB) | TPSMB85CA-VR | DO-214AA 77 TR24-01-6448 RH hours
TPSMB250CA-UA | DO-214AA 77 TR24-06-9597
TPSMB650CA-A DO-214AA 77 TR23-08-3245
TPSMB17A-VR DO-214AA 77 TR24-01-6486
TPSMB20CA DO-214AA 77 TR24-01-6486
. TPSMBS5A-VR DO-214AA 77 TR24-01-644g | _ 96 hours at 0% failure
Reliability Test UHAST TA=130°C/85% | EIA/JJESD22-A102B at 96
TPSMB85CA-VR DO-214AA 77 TR24-01-6448 RH. hours
TPSMB250CA-UA | DO-214AA 77 TR24-06-9597
TPSMB650CA-A DO-214AA 77 TR23-08-3245
TPSMB17A-VR DO-214AA 77 TR24-01-6486
TPSMB20CA DO-214AA 77 TR24-01-6486 o tai
Temp Cycle TPSMB85A-VR DO-214AA 77 TR24-01-6448 | -557C&150°C JESD22-A104 0 :t’ fg cl)Jc;e
TPSMB85CA-VR DO-214AA 77 TR24-01-6448 (air to air) cycles
TPSMB250CA-UA | DO-214AA 77 TR24-06-9597
TPSMB650CA-A DO-214AA 77 TR23-08-3245
TPSMB17A-VR DO-214AA 30 TR24-01-6486
. TPSMB20CA DO-214AA 30 TR24-01-6486
Rse;g;?’:_'c:atto TPSMB85A-VR DO-214AA 30 TR24-01-6448 260°C, 10 JESD22-B106 0% failure
(RSH) TPSMB85CA-VR DO-214AA 30 TR24-01-6448 seconds after RSH
TPSMB250CA-UA | DO-214AA 30 TR24-06-9597
TPSMB650CA-A DO-214AA 30 TR23-08-3245
TPSMB17A-VR DO-214AA 22 TR24-01-6486
TPSMB20CA DO-214AA 22 TR24-01-6486 o
vSL TPSMBS5A-VR DO-214AA 22 TR24-016448 | 1570020 gt/‘"v{g'lure
TPSMB85CA-VR DO-214AA 22 TR24-01-6448 Level 1
TPSMB250CA-UA | DO-214AA 22 TR24-06-9597
TPSMB650CA-A DO-214AA 22 TR23-08-3245
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DO-214AB series

. Result
Test Category Description Sample P/N Package SaQn:)[jle thtelétgz test Con(j'tﬁ:]éﬁ/fon Standard Sun;mar
TPSMC20A DO-214AB 308 TR24-01-6450
TPSMC43CA DO-214AB 308 TR24-01-6449
TPSMC85CA-VR DO-214AB 308 TR24-01-6450 100%
) Electrical SMCJ200A-JD DO-214AB 308 TR24-02-6895 meet
Parametric VBR, IR N
Parameters TPSMD17A DO-214AB 308 TR24-02-6893 published
TPSMD18CA-UA | DO-214AB 308 TR24-06-9597 spec.
TPSMD43A DO-214AB 308 TR24-01-6549
TPSMD85A DO-214AB 308 TR24-01-6487
TPSMC20A DO-214AB 231 TR24-01-6450
TPSMC43CA DO-214AB 231 TR24-01-6449
TPSMC85CA-VR DO-214AB 231 TR24-01-6450 ?fMDt_ 0% fa
" ualification 0 Tallure
oo |_Siciord |oomme | o [emer) A | wsoman | el
_ il H3TRB, Level 1
TPSMD18CA-UA DO-214AB 231 TR24-06-9597 UHAST
TPSMD43A DO-214AB 231 TR24-01-6549
TPSMD85A DO-214AB 231 TR24-01-6487
TPSMC20A DO-214AB 77 TR24-01-6450
TPSMC43CA DO-214AB 77 TR24-01-6449
TPSMC85CA-VR DO-214AB 77 TR24-01-6450 .
DC Blocking SMCJ200A-JD DO-214AB 77 TR24-02-6895 T, VR JESD22-A108 OZ; ﬁ)"&ge
(HTRB) TPSMD17A DO-214AB 77 TR24-02-6893 hours
TPSMD18CA-UA DO-214AB 77 TR24-06-9597
TPSMD43A DO-214AB 77 TR24-01-6549
TPSMD85A DO-214AB 77 TR24-01-6487
TPSMC20A DO-214AB 77 TR24-01-6450
TPSMC43CA DO-214AB 77 TR24-01-6449
TPSMCB85CA-VR DO-214AB 77 TR24-01-6450 _
Biased Temp & SMCJ200A-JD DO-214AB 77 TR24-02-6895 | VR@85C,85% JESD22-A101 OZ; flac;lc;ge
Humidity (H3TRB) TPSMD17A DO-214AB 77 TR24-02-6893 RH hours
TPSMD18CA-UA DO-214AB 77 TR24-06-9597
TPSMD43A DO-214AB 77 TR24-01-6549
Reliability Test TPSMD85A DO-214AB 77 TR24-01-6487
TPSMC20A DO-214AB 77 TR24-01-6450
TPSMC43CA DO-214AB 77 TR24-01-6449
TPSMC85CA-VR DO-214AB 77 TR24-01-6450 A s ta
UHAST SMCJ200A-JD DO 21428 I TR24:02:6895 TA9=613%E§/§;% EIAJJESD22-A102B ogta;; *
TPSMD17A DO-214AB 77 TR24-02-6893 RH. hours
TPSMD18CA-UA DO-214AB 77 TR24-06-9597
TPSMD43A DO-214AB 77 TR24-01-6549
TPSMD85A DO-214AB 77 TR24-01-6487
TPSMC20A DO-214AB 77 TR24-01-6450
TPSMC43CA DO-214AB 77 TR24-01-6449
TPSMC85CA-VR DO-214AB 77 TR24-01-6450 o
Temp Cydle SMCJ200A-JD DO-214AB 77 TR24-026895 | -557&150C JESD22.AL04 0 :t’ flao"sge
TPSMD17A DO-214AB 77 TR24-02-6893 (air to air) cycles
TPSMD18CA-UA DO-214AB 77 TR24-06-9597
TPSMD43A DO-214AB 77 TR24-01-6549
TPSMDB85A DO-214AB 77 TR24-01-6487
TPSMC20A DO-214AB 30 TR24-01-6450
TPSMC43CA DO-214AB 30 TR24-01-6449
Resistance to TPSMC85CA-VR DO-214AB 30 TR24-01-6450 260C. 10 0% failure
Solder Heat SMCJ200A-JD DO-214AB 30 TR24-02-6895 JESD22-B106
seconds after RSH
(RSH) TPSMD17A DO-214AB 30 TR24-02-6893
TPSMD18CA-UA DO-214AB 30 TR24-06-9597
TPSMD43A DO-214AB 30 TR24-01-6549
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TPSMD85A DO-214AB 30 TR24-01-6487
TPSMC20A DO-214AB 22 TR24-01-6450
TPSMC43CA DO-214AB 22 TR24-01-6449
TPSMC85CA-VR | DO-214AB 22 TR24-01-6450 _
ViSL SMCJ200A-JD DO-214AB 22 TR24-02-6895 | .o o 1.5TD.020 giﬂ’l\/{g'l'_”re
TPSMD17A DO-214AB 22 TR24-02-6893 Level 1
TPSMD18CA-UA | DO-214AB 22 TR24-06-9597
TPSMD43A DO-214AB 22 TR24-01-6549
TPSMD85A DO-214AB 22 TR24-01-6487
SLD5S/6S/8S series
- Sample Littelfuse test | Contents/Con Result
Test Category Description Sample P/N Package oty Ref# ditions Standard Sun;mar
SLD5S24A SMTO-263 308 TR23-12-5516
) SLD5S40A SMTO-263 308 TR24-02-6848 100%
Parametric Electrical SLD6S14A SMTO-263 308 TR23-12-5515 VBR, IR meet
Parameters published
SLD6S57A SMTO-263 308 TR24-02-6848 spec.
SLD8S64A SMTO-263 308 TR24-01-6641
SLD5S24A SMTO-263 231 TR23-12-5516 SMD
N SLD5S40A SMTO-263 231 TR24-02-6848 |  qualification 0% failure
Pre"‘(jgg‘)"t'on SLD6S14A SMTO-263 231 TR23-12-5515 | parts for TC, JESD22-A113 at MSL
SLD6S57A SMTO-263 231 TR24-02-6848 H3TRB, Level 1
SLD8S64A SMTO-263 231 TR24-01-6641 UHAST
SLD5S24A SMTO-263 77 TR23-12-5516
. SLD5S40A SMTO-263 77 TR24-02-6848 0% failure
D(EHBT'%CS”Q SLD6S14A SMTO-263 77 TR23-12-5515 Tj, VR JESD22-A108 at 1008
SLD6S57A SMTO-263 77 TR24-02-6848 hours
SLD8S64A SMTO-263 77 TR24-01-6641
SLD5S24A SMTO-263 77 TR23-12-5516
_ SLD5S40A SMTO-263 77 TR24-02-6848 0% failure
Biased Temp & SLD6S14A SMTO-263 77 TR23-12.5515 | VR@85C,85% JESD22-A101 at 1008
Humidity (H3TRB) RH
SLD6S57A SMTO-263 77 TR24-02-6848 hours
SLD8S64A SMTO-263 77 TR24-01-6641
SLD5S24A SMTO-263 77 TR23-12-5516
SLD5S40A SMTO-263 77 TR24-02-6848 96 hours at 0% failure
Reliability Test UHAST SLD6S14A SMTO-263 77 TR23-12-5515 | TA=130°C/85% | EIA/JESD22-A102B at 96
SLD6S57A SMTO-263 77 TR24-02-6848 RH. hours
SLD8S64A SMTO-263 77 TR24-01-6641
SLD5S24A SMTO-263 77 TR23-12-5516
SLD5S40A SMTO-263 77 TR24-02-6848 ) ) 0% failure
Temp Cycle SLD6S14A SMTO-263 77 TR23-12-5515 '5f‘aicr‘f‘;g%c JESD22-A104 at 1000
SLD6S57A SMTO-263 77 TR24-02-6848 cycles
SLD8S64A SMTO-263 77 TR24-01-6641
SLD5S24A SMTO-263 30 TR23-12-5516
Resistance to SLD5S40A SMTO-263 30 TR24-02-6848 260 10 0% failure
Solder Heat SLD6S14A SMTO-263 30 TR23-12-5515 econds JESD22-B106 after RSH
(RSH) SLD6S57A SMTO-263 30 TR24-02-6848
SLD8S64A SMTO-263 30 TR24-01-6641
SLD5S24A SMTO-263 22 TR23-12-5516
SLD5S40A SMTO-263 22 TR24-02-6848 0% failure
MSL SLD6S14A SMTO-263 22 TR23-12-5515 | 260C/Steam J-STD-020 at MSL
SLD6S57A SMTO-263 22 TR24-02-6848 Level 1
SLD8S64A SMTO-263 22 TR24-01-6641
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P600 series
Test Category Description Sample P/N Package Sample Littelfuse test Cont_ents/Con Standard SFLQJ;S;I;
Qty Ref# ditions y
SLD10-018 P600 308 TR24-04-7925
SLD33-018 P600 308 TR24-03-7322 100%
) Electrical SLD33U-017 P600 308 TR24-05-8505 meet
Parametric VBR, IR X
Parameters TP5KP11A P600 308 TR23-12-5741 published
TP5KP54CA P600 308 TR24-03-7191 Spec.
TP5KP64CA P600 308 TR24-04-7879
SLD10-018 P600 231 TR24-04-7925
SLD33-018 P600 231 TR24-03-7322 ?fMD_ 056 fa
", ualification 0 Tallure
pre.?g(n:()mmn S_II__PD33U-017 P600 231 TR24-05-8505 Sarts for TC. JESD22-A113 at MSL
5KP11A P600 231 TR23-12-5741 H3TRB, Level 1
TP5KP54CA P600 231 TR24-03-7191 UHAST
TP5KP64CA P600 231 TR24-04-7879
SLD10-018 P600 77 TR24-04-7925
SLD33-018 P600 77 TR24-03-7322 _
DC Blocking SLD33U-017 P600 77 TR24-05-8505 Ti VR JESD22-AL08 0% flf’g)'gge
(HTRB) TP5KP11A P600 77 TR23-12-5741 hours
TP5KP54CA P600 77 TR24-03-7191
TP5KP64CA P600 77 TR24-04-7879
SLD10-018 P600 77 TR24-04-7925
SLD33-018 P600 77 TR24-03-7322 .
Biased Temp & SLD33U-017 P600 77 TR24-05-8505 | VR@85C,85% JESD22.A101 0% farure
Humidity (H3TRB) TPSKP11A P600 77 TR23-12-5741 RH hours
TP5KP54CA P600 77 TR24-03-7191
TP5KP64CA P600 77 TR24-04-7879
SLD10-018 P600 77 TR24-04-7925
SLD33-018 P600 77 TR24-03-7322 o
Reliability Test UHAST SLD33U 017 Peao i TR2405 8505 T:flggljés/;é% EIAIJESD22-A102B ° A;\Ia;gj ©
TP5KP11A P600 77 TR23-12-5741 RH. hours
TP5KP54CA P600 77 TR24-03-7191
TP5KP64CA P600 77 TR24-04-7879
SLD10-018 P600 77 TR24-04-7925
SLD33-018 P600 77 TR24-03-7322 et
Temp Cycle SLD33U-017 P600 77 TR24-05-8505 | -557C&150°C JESD22-A104 0 :t’ fg cl)Jc;e
TP5KP11A P600 77 TR23-12-5741 (air to air) cycles
TP5KP54CA P600 77 TR24-03-7191
TP5KP64CA P600 77 TR24-04-7879
SLD10-018 P600 30 TR24-04-7925
rec SLD33-018 P600 30 TR24-03-7322
Se;'j;?’ﬁ:atto SLD33U-017 P600 30 TR24-05-8505 260°C, 10 JESD2.B106 0% failure
(RSH) TP5KP11A P600 30 TR23-12-5741 seconds after RSH
TP5KP54CA P600 30 TR24-03-7191
TP5KP64CA P600 30 TR24-04-7879
SLD10-018 P600 22 TR24-04-7925
SLD33-018 P600 22 TR24-03-7322 o
MSL SLD33U017 Pe0a 22 TR24058505 1 J60c/steam J-STD-020 gt/"wfg'l“re
TP5KP11A P600 22 TR23-12-5741 Level 1
TP5KP54CA P600 22 TR24-03-7191
TP5KP64CA P600 22 TR24-04-7879
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DO-15 series
I Sample Littelfuse test . Result
Test Category Description Sample P/N Package Qty Ref# Contents/Conditions Standard Summary
TP1.5KE12CA DO-201 308 TR24-07-9872
Electrical 100% meet
Parametric TP1.5KE24A DO-201 308 TR24-07-9872 VBR, IR published
Parameters spec
TP1.5KE47CA DO-201 308 TR24-07-9872
TP1.5KE12CA DO-201 77 TR24-07-9872
DC Blocking ) 0% failure at
) el ' ) ours
(HTRB) TP1.5KE24A DO-201 77 TR24-07-9872 Tj, VR JESD22-A108 1008 h
TP1.5KE47CA DO-201 77 TR24-07-9872
TP1.5KE12CA DO-201 77 TR24-07-9872
Biased Temp & .

- 0% failure at
Humidity TP1.5KE24A DO-201 77 TR24-07-9872 VR@85C,85%RH JESD22-A101 h
(H3TRB) 1008 hours

TP1.5KE47CA DO-201 77 TR24-07-9872
TP1.5KE12CA DO-201 77 TR24-07-9872
96 hours at EIA/JJESD22- 0% failure at
UHAST TP1.5KE24A DO-201 77 TR24-07-9872 | L, 20k one o ALOZB 95 houre
TP1.5KE47CA DO-201 77 TR24-07-9872
Reliability Test TP1.5KE12CA DO-201 77 TR24-07-9872
- ° ° 0, i
Temp Cycle TP1.5KE24A DO-201 77 TR24-07-9872 55°C&150°C JESD22-A104 | 0%failure at
(air to air) 1000 cycles
TP1.5KE47CA DO-201 77 TR24-07-9872
_ TP1.5KE12CA DO-201 30 TR24-07-9872
Resistance to 0% failure
Solder Heat TP1.5KE24A DO-201 30 TR24-07-9872 260°C, 10 seconds JESD22-B106
(RSH) after RSH
TP1.5KE47CA DO-201 30 TR24-07-9872
TP1.5KE12CA DO-201 22 TR24-07-9872
o
MSL TP1.5KE24A DO-201 22 TR24-07-9872 260C/Steam J-STD-020 0% failure at
MSL Level 1
TP1.5KE47CA DO-201 22 TR24-07-9872
SOD123-FL series
Test I Sample Littelfuse test Contents/Cond Result
Category Description Sample P/N Package Qty Ref# itions Standard Summary
TPSMFA4L5.0A SOD123-FL 308 TR24-06-9124
Electrical 100% meet
Parametric TPSMF4L10A-UA SOD123-FL 308 TR24-06-9124 VBR, IR published
Parameters spec.
TPSMFAL85A SOD123-FL 308 TR24-06-9124
TPSMFA4L5.0A SOD123-FL 231 TR24-06-9124 SMD 056 fa
» D 6 failure
Pre-condition | rpeyeg) 10a-UA | SOD123-FL 231 TR24-06-9124 qualification JESD22-A113 at MSL
(PC) parts for TC, Level 1
TPSMFA4L85A SOD123-FL 231 TR24-06-9124 | H3TRB, UHAST
TPSMFA4L5.0A SOD123-FL 77 TR24-06-9124 096 fa
- . % failure
Reliabilty | DC Blocking | 1pgyirg 10a-UA | SOD123-FL 77 TR24-06-9124 Tj, VR JESD22-A108 | at 1008
Test (HTRB) hours
TPSMFA4L85A SOD123-FL 77 TR24-06-9124
g TPSMFA4L5.0A SOD123-FL 77 TR24-06-9124 096 fa
Biased Temp % failure
& Humidity | TPSMF4AL10A-UA | soD123-FL 77 TR24-06-9124 VR@gS:'BS%R JESD22-A101 | at1008
(H3TRB) hours
TPSMFAL85A SOD123-FL 77 TR24-06-9124
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TPSMFA4L5.0A SOD123-FL 77 TR24-06-9124 o6 h
ours at o o
UHAST TPSMF4L10A-UA | SOD123-FL 77 TR24-06-9124 | TA=130°C/g5% | EVAMESD22- | 0% failure
RH A102B at 96 hours
TPSMF4L85A SOD123-FL 77 TR24-06-9124
TPSMFA4L5.0A SOD123-FL 77 TR24-06-9124
-55°C&150°C 0% failure
TempCycle | TPSMF4L10A-UA | SOD123-FL 77 TR24-06-9124 &l JESD22-A104 | at 1000
(air to air) cycles
TPSMF4L85A SOD123-FL 77 TR24-06-9124
TPSMFA4L5.0A SOD123-FL 30 TR24-06-9124
Resistance to o op fai
Solder Heat | TPSMF4L10A-UA | SoD123-FL 30 TR24-06-9124 260C, 10 JESD22-B106 | 0% failure
(RSH) seconds after RSH
TPSMF4L85A SOD123-FL 30 TR24-06-9124
TPSMFA4L5.0A SOD123-FL 22 TR24-06-9124
0% failure
MSL TPSMF4L10A-UA | SOD123-FL 22 TR24-06-9124 260C/Steam J-STD-020 at MSL
Level 1
TPSMFA4L85A SOD123-FL 22 TR24-06-9124
D0O221-AC series
Test L Sample Littelfuse test . Result
Category Description Sample P/N Package oty Ref# Contents/Conditions Standard Summary
TPSMA6L5.0A | DO221-AC 308 TR24-06-9126
TPSMA6LSSA | DO221-AC 308 TR24-06-9126
Electrical 100% meet
Parametric o TPSMA6L7.5A | DO221-AC 308 TR24-02-6985 VBR, IR published
arameters spec
TPSMA6L12A | DO221-AC 308 TR24-02-6985 '
TPSMAG6L40A | DO221-AC 308 TR24-02-6985
TPSMA6L5.0A | DO221-AC 231 TR24-06-9126
TPSMAG6L85A | DO221-AC 231 TR24-06-9126
. SMD qualification O i
Pre-condition | +p5\via61 7.5 | DO221-AC 231 TR24-02-6985 | parts for TC, H3TRB, JESD22- 0% failure at
(PC) A113 MSL Level 1
UHAST
TPSMA6L12A | DO221-AC 231 TR24-02-6985
TPSMA6L40A | DO221-AC 231 TR24-02-6985
TPSMAG6L5.0A | DO221-AC 77 TR24-06-9126
TPSMAG6L85A | DO221-AC 77 TR24-06-9126
Reliability DC Blocking . JESD22- 0% failure at
Test (HTRB) TPSMAGL7.5A | DO221-AC 77 TR24-02-6985 Tj, VR A0S 1008 houra
TPSMA6L12A | DO221-AC 77 TR24-02-6985
TPSMA6L40A | DO221-AC 77 TR24-02-6985
TPSMAGL5.0A | DO221-AC 77 TR24-06-9126
Binsed Temn & | TPSMAGLESA | DO221-AC 77 TR24-06-9126
iased Temp B i
Humidity TPSMAGL7.5A | DO221-AC 77 TR24-02-6985 | VR@85C,85%RH JESD22 0% failure at
(H3TRB) Al101 1008 hours
TPSMAGLI2A | DO221-AC 77 TR24-02-6985
TPSMA6L40A | DO221-AC 77 TR24-02-6985
UniasT TPSMAGBLS.0A | DO221-AC 77 TR24-06-9126 R EIAJESD22- | 0% failure at
TPSMAGLSSA | DO221-AC 77 TR24-06-9126 | TA=130°C/85%RH. A102B 96 hours
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TPSMAG6L7.5A | DO221-AC 77 TR24-02-6985
TPSMA6L12A | DO221-AC 77 TR24-02-6985
TPSMA6L40A | DO221-AC 77 TR24-02-6985
TPSMA6L5.0A | DO221-AC 77 TR24-06-9126
TPSMA6LSSA | DO221-AC 77 TR24-06-9126
-55°C&150°C JESD22- 0% failure at
Temp Cycle TPSMA6L7.5A | DO221-AC 77 TR24-02-6985 (air to air o4 1000 cyclos
TPSMA6L12A | DO221-AC 77 TR24-02-6985
TPSMAG6L40A | DO221-AC 77 TR24-02-6985
TPSMA6L5.0A | DO221-AC 30 TR24-06-9126
Resisiance TPSMA6L8SA | DO221-AC 30 TR24-06-9126
esistance to _ o .
Solder Heat TPSMA6L7.5A | DO221-AC 30 TR24-02-6985 | 260°C, 10 seconds JESD22 0% failure
(RSH) B106 after RSH
TPSMA6L12A | DO221-AC 30 TR24-02-6985
TPSMA6L40A | DO221-AC 30 TR24-02-6985
TPSMA6L5.0A | DO221-AC 22 TR24-06-9126
TPSMA6LSSA | DO221-AC 22 TR24-06-9126
e
MSL TPSMAGL7.5A | DO221-AC 22 TR24-02-6985 260C/Steam J-sTD-020 | 0% failure at
MSL Level 1
TPSMA6L12A | DO221-AC 22 TR24-02-6985
TPSMAG6L40A | DO221-AC 22 TR24-02-6985

MTBF Calculation

Estimate of Failure Rate, MTBF, FITS for a Given Operation Temperature (See note)

150C product

Temp C % FR/Khrs MTBF (K) FITS
30 0.00000760 | 1316306153 | 0.076
60 0.00023856 | 419175.11 2.386
80 0.00171509 | 58306.01 17.151
100 0.00998019 | 10019.85 99.802
125 0.07033148 1421.84 703.315
150 0.39351454 254.12 3935.145

Page 10 of 50




/4 Littelfuse

175C product

Temp C % FR/Khrs MTBF (K) FITS
30 0.0000016 | 60776642.58 | 0.016
60 0.0000517 | 1935420.24 0.517
80 0.0003715 | 269211.18 3.715
100 0.0021615 46263.76 21.615
125 0.0152325 6564.93 152.325
175 0.3935145 254.12 3935.145

Note: The Mean-Time-Between-Failure (MTBF) in hours and the percent failure rate per
1000 hours (%FR/khr) are computed at a 60% confidence level using the chi square method
and the Arrhenius derating model for various junction operating temperatures. For the
calculations, a value of 1 eV was used for the activation energy.
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7.0 Electrical Characteristic Summary:

There is no change in electrical characteristics. Characterization data is available upon request.
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TPSMB20CA
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TPSMB85A-VR
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TPSMB85CA-VR
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TPSMB250CA-UA
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TPSMBG650CA-A
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TPSMC20A
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TPSMC43CA
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TPSMC85CA-VR
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SMCJ200A-JD
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TPSMD17A
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TPSMAGL85A

IR Distribution Pre & Post H3TRB

IR Distribution Pre & Post HTRB
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8.0 Changed Part Identification:

NA

9.0 Recommendations & Conclusions:

Based on the test results, it is determined that 6” wafer, design improvement, 2nd source and Matrix
line are qualified and certified for Automotive TVS Product Series.

10.0 Approvals:

Hellen Yang

Product Manager
Littelfuse, Inc.

Peter Liu

Sr. Manager , SBU Global Outsource Manufacturing
Littelfuse, Wuxi
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