W4 Littelfuse

Expertise Applied | Answers Delivered

Littelfuse, Wuxi

East 1# Zhen Fa 6 Road
Shuo Fang Industrial Park
Wuxi, Jiangsu 214142

Product Qualification Report

To: Those who may concern
From: Haipeng Xu, Senior Product Engineer, Littelfuse, Wuxi
Date: Oct 23, 2020 — Rev.A

Subject: Qualification test result of High Voltage TPSMBxx and TPSMCxx BCP and capacity
extension

Purpose:

This report is to inform the successful qualification test results for high voltage TPSMBxx and
TPSMCxx BCP and capacity extension.

Conclusion:
According to the qualification result, Littelfuse concluded that high voltage TPSMBxx and
TPSMCxx BCP and capacity extension qualification have been successfully completed and will
be released to mass production.
Best Regards,

Haipeng Xu

Senior Product Engineer

Littelfuse Semiconductor

Qualification Result (Rev A)
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1. Change Description

TPSMB '
Change Description Before After Benefits
1.FZ wafer
FZ wafer Vendor: Siltronic
Fab Water Vendor: Siltronic 2.MCZ wafer BCP
Vendor: Huan Ou
mggufactur|ng Old line Old line & New lines Capacity extension
. L/F & Clip vendor:
L/F & Clip Vendor '6/“F \’/‘Z’;‘é‘;‘; ‘gHS';]‘;';?( 1.JIH Long BCP
P : 2. G-Shank
Heraeus F367SN10- 1.Heraeus FS5116
aE Solder Paste 90P4 2.Indium 9.32 BCP
1.EME-G630AY
EME-G630AY Vendor: Sumitomo
EMC Vendor: Sumitomo 2 EME-E500HME BCP
Vendor: Sumikon
1.Bandl (Suzhou)
Plating Source ;'gﬁngllq(s(%zg;;) 2.Suyang (Wuxi) BCP
-suyang 3.Littelfuse inhouse (Wuxi)
Note 1: PNs with VBR2600V are released in new lines and only affected by wafer, solder paste and plating source change.
TPSMC
Change Description Before After Benefits
1.FZ wafer
FZ wafer Vendor: Siltronic
Fab Water Vendor: Siltronic 2.MCZ wafer BCP

Vendor: Huan Ou

Manufacturing

Line Old line

Old line & New lines

Capacity extension

L/F Vendor: Kenly

L/F Vendor: Kenly & SDI

L/F & Clip Vendor | o vendor: G-Shank | Clip vendor: G-Shank & SDI BCP
Heraeus F367SN10- 1.Heraeus FS5116
BE Solder Paste 90P4 2.Indium 9.32 BCP
1.EME-G720C
EME-G720C Vendor: Sumitomo
EMC Vendor: Sumitomo 2 EME-E500HME BCP
Vendor: Sumikon
1.Bandl (Suzhou)
Plating Source 1.Bandl (Suzhou) 2.Suyang (Wuxi) BCP

2.Suyang (Wuxi)

3.Littelfuse inhouse (Wuxi)

Qualification Result (Rev A)
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2. Qualification Test Vehicle

. Internal Reference #
Part Number Package Type Lot Size
TPSMB200CA DO214AA(SMB) 2 144695
TPSMB440A-A DO214AA(SMB) 3 144690 & 144356
TPSMB550CA-A DO214AA(SMB) 2 144356 & 144357
TPSMB600CA-A DO214AA(SMB) 2 144357
2 145678 & 145681
SMCJ200A DO214AB(SMC) 10 146396 & 146394

Note 2: SMCJ200A comes from three different wafer lots.

3. Qualification Test Plan

Reliability g Result
Test Part Number | S.S Test Condition Ref. Spec | Fail/Total
TPSMB200CA | 462 0/462
TPSMB440A-A | 693 24hr 125°C bake, 0/693
Pre-conditioning | TPSMB550CA-A | 462 1o8hre 85°C/85% JESD22A-113 | 0/462
umidity storage, 3
TPSMB650CA-A | 462 times reflow 0/462
SMCJ200A 2310 0/2310
TPSMB200CA | 154 0/154
t'l'r?]r;erature TPSMB440A-A | 231 Tj specified in MIL-STD-750- | /231
Reverse Bias TPSMB550CA-A | 154 d:atasheet, 1008hrs, 1 M1038 0/154
(HTRB) TPSMB650CA-A | 154 biased at VR Method A 0/154
SMCJ200A 770 0/770
TPSMB200CA | 154 0/154
High Humidity TPSMB440A-A 231 TA: 85°C, RH: 85%, 0/231
noh Temp. [ TPSMB550CA-A | 154 S, yoverse | JEsD22-A101 [ 07154
(H3TRB) TPSMB650CA-A | 154 100V 0/154
SMCJ200A 770 0/770
TPSMB200CA | 154 0/154
Unbiased Highly | TPSMB440A-A | 231 0/154
focelerated TPSMB550CA-A | 154 e asoury, | JESD22-A118 | 07154
(UHAST) TPSMB650CA-A | 154 0/154
SMCJ200A 770 0/770
TPSMB200CA | 154 0/154
Cycling(TC) -A | 154 dwell time >15mins, | JESD22-A104 | 0/154
TPSMB650CA-A | 154 1000 cycle 0/154
SMCJ200A 770 0/770
High TPSMB200CA | 154 TA: 150°C, 0/154
ter?1perature TPSMB440A-A 231 1008hours JESD22-A103 0/231

Qualification Result (Rev A)
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Storage Life TPSMB550CA-A | 154 0/154
(HTSL) TPSMB650CA-A | 154 0/154
SMCJ200A 770 0/770
TPSMB200CA | 40 0/40
Resistance to | TPSMB440A-A | 60 0/60
Solder Heat TPSMB550CA-A | 40 260°C, 10secs JESD22-A111 | 0/40
(RSH) TPSMB650CA-A | 40 0/40
SMCJ200A 200 0/200
TPSMB200CA | 20 0/20
TPSMB440A-A | 30 0/30
Solderability TPSMB550CA-A | 20 245°C + 5°C, 5+ 0.5s | J-STD002 0/20
TPSMB650CA-A | 20 0/20
SMCJ200A 100 0/100

All qual vehicles pass reliability test and meet the drift requirement of AEC-Q101.

Qualification Result (Rev A)
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Appendix 1: Parameter drift and distribution in AEC-Q101 stress tests

Note: The reference line is equal to or tighten than the specification defined in datasheet.

Percent

Percent

0.1

Percent

0.1

IR, TPSMB200CA@HTRB, Initial and Post

Normal - 95% ClI

1000

aniatie
—@— IR+_0H_Control
— IR-_0H_Control
-4 IR+_1008H_Control
- IR-_1008H_Control
— IR+_0H_0F86Z
—&— R 0H_OF8sz
—W IR+_1008H_0F882
-@- IR-_1008H_OF88Z
— IR+_0H_0F89Z
—@- IR_O0H_0F89Z
—A— IR+_1008H_0F89Z
~P 1R 71008H_OF80Z

Mean
108.8
1003
1149
1165
102.6
1043
106.8
100.6
9536
97.01
1282
1328

StDev N
6.219 77
5.950 77
8770 77
8.265 77
6.439 77
5.897 77
1244 7
9.756 77
4797 77
4604 77
1922 77
19.85 77

AD P
0.496
0301
1.883
0.688
0.276
0.620
1.237
1114
0517
0301
0.835
0.885

400 600 800

IR(NA)

IR, TPSMB200CA@H3TRB, Initial and Post

Normal - 95% CI

1000

Variable
—&— IR+_0H_Control
— R-_0H_Control
-4 IR+_1008H_Control
—A&- IR 71008H_Control
—P- IR+_0H_0F8Ez
—4 IR-0H_0F85Z
~¥ R+_1008H_OF86Z
-@- R

—M- R+ 0H (

—@- R-_0H_0F89Z
—— IR+_1008H_0F89Z
—b IR 10084 _DF89Z

StDev N
5812 77
5773 77
6377 77
6.564 77
7.339 77
7502 77
8638 77
8834 77
45869 77
4868 77
5457 77
5437 77

A P
0.311 0547
0.266 0.683
0.379 0.398
0.385 0.384
0.274 0654
0223 0821
0.295 0.588
0.776 0.042
0.3% 0363
0.69 0.066
0.293 0593
0721 0.058

Mean
1092
115
1097
110
1072
100.0
1088
1109
97.58
99.20
96.00
97.05

400 600 800

IR(nA)

IR, TPSMB200CA@TC, Initial and Post

Normal - 95% CI

1000

Variable
—@— IR+_0C_Control

—A- |R-1000C_Control
—» IR+_0C_0F88Z
—4— R 0C_0F8sz
—W IR+_1000C_0F88Z
-@- IR-71000C_OF86Z
—- IR+_0C_0F89Z
—&- IR_0C_0F89Z
—A— |R+_1000C_0F89Z
~P 1R 11000C_0F89Z

StDev N
7.496 77
7.410 77
5.990 77
5.919 77
7.492 77
7544 77
6793
7.065 77
5791 77
6.355 77
5.275 77
5.508 77

AD
0641
0.822
0439
0.985
0783
0308
0492
0320
0572
0456
1.269
0.560

Mean
123
153
97.92
99.15
106.0
107.6
98.08
99.44
93.90
9531
91.76
371

400 600 800

IR(nA)

Qualification Result (Rev A)
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Vz, TPSMB200CA@HTRB, Initial and Post

Normal - 95% ClI

999 193 207
Variable f;
~@— Vz+_0H_Control 7 i
—#F Vz-_0H_Control
929 -4~ Vz+_1008H_Control A
—A- vz 71008H_Control
—- Vz+_O0H_0F8sZ
—#4— Vz0H_OF88Z
95 W Vz+_1008H_OF86Z
20 -@- Vz-1006H_0F65Z
—Ml- Vz+_0H_0F89Z
—&- Vz 0H_0F89z
80 —&— Vz+_1008H_0F89Z
—P vz 1008H_OF89Z
= 70
S 60
o 50
& 40 fean SiDev N AD
30 77 2824 <0.005
77 2607 <0.005
20 77 2831 <0.0
1.040 77 2670 <0.0
10 2014 06339 77 0943 0.0
2015 07029 77 2.062 <001
5 2011 06236 77 0976 0.04
2013 068399 77 2.029 <0.005
2020 07173 77 3315 <0.005
202.2 0.6606 77 2.846 <0.006
1 2017 0.7916 77 2.983 <0.01
2019 06896 77 2.446 <0.0
0.1 :
192 194 196 198 200 202 204 206 208
Vz(V)
Vz, TPSMB200CA@H3TRB, Initial and Post
Normal - 95% Cl
89.9 19‘3 207
| Variable
—8— Viz+_OH_Control
—M vz 0H_Control
99 -9 Vz+_1008H_Control
- \iz-1008H_Control
Viz+_OH_O0F88Z
—4#— Vz-_0H_0Fg8z
95 —W Vz+_1008H_0F66Z
-@- Vz-_1008H_0F88Z
920 —M- vz+ 0H_0F89Z
—&- V- 0H_0F892
80 —t— Vz+_1008H_0F89Z
—p vz 1008H_OF862
270 i
5 60 |
© 50 |
L 40 : kan SDev N AD P
30 ; 98.1 0.6827 77 1.309 <0.006
: 98.2 0.6973 77 1214 <0.005
20 | 1983 0.6901 77 1.195 <0.005
{ 1985 0.7109 77 1.166 <0.005
10 | 2015 0.9825 77 3.880 <0.005
| 2016 1.021 77 3.876 <0.005
5 | 2015 0.9758 77 4.105 <0.005
i 2015 1024 77 4.137 <0.008
: 2021 07275 77 1546 <0.008
! 2023 0.8024 77 2.099 <0.005
1 ' 2018 07395 77 1.297 <0.005
! 2019 08114 77 1.697 <0.005
0.1 5 ) =
192 194 196 198 200 202 204 206 208
Vz(V)
Vz, TPSMB200CA@TC, Initial and Post
Normal - 95% Cl
299 l%3 207
| Variable
~@— Vz+_0C_Control
99 Vz-_0C_Control
-4 Vz+_1000C_Control
—&- V2. 1000C_Control
—- Vvz+_0C_0FEEZ
95 t Vz- 0C_OF862
—% Vz+_1000C_0F88Z
920 -@- Vz-_1000C_OF88Z
- Vz+_0C_0FB9Z
80 - Vz_0C_0F89Z
—&— Vz+_1000C_0F89Z
= 70 —M Vz-_1000C_0F89z
o 60 I
o 50 |
@ 40 H fMean StDev N AD P
o ' 198.1 0.9207 77 2.035 <0.005
30 | 198.3 0.8894 77 1.838 <0.005
20 ; 197.6 0.8630 77 1.962 <0.005
; 1979 0.8844 77 1705 <0.005
: 2014 07321 77 1.945 <0.0p5
10 | 2015 07656 77 2.779 <0.005
! 2012 07247 77 1.934 <0.005
5 | 2013 0.7623 77 2833 <0.005
| 2020 06916 77 0470 0.280
1 202.1 06562 77 0.313 0582
1 ; 202.1 0.6825 77 0811 0.034
: 2022 0.6511 77 0520 0.180
i /
0.1 5
192 194 196 198 200 202 204 206 208
Vz(V)
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IR, TPSMB200CA@UHAST, Initial and Post

Normal - 95% ClI

1000

Variable
—@— IR+_0H_Control
— IR-_OH_Control
-4~ IR+_96H_Control
—A- IR 36H _Control
—» IR+_0H_OF86Z
—4— R 04 _OF8sz
—W IR+_96H_0F88Z
-@- IR-96H_0F86Z
—- IR+_OH_0F89Z
—&- IR_O0H_0F892
—A— |R+_96H_0F89Z
—P IR 96H_OF89Z

Mean
1147
177
1205
1222
1078
1104
1102
1120
96.06
98.20
103.0
1049

StDev N
7.367 77
9.400 77
11.08 77
1139 77
6939 77
7.568 77
6.675 17
749 17
£.189 77
6815 77
5681 77
7.257 77

AD P
0940 0.016
2386 <0.005
<0.005
<0.005

0.700
0.251
0481
0.358
0.115
<0.005
0871
<0.005

Percent

400 600 800 1000

IR(NA)

IR, TPSMB440A-A@HTRB, Initial and Post

Normal - 95% CI

Variable
—@— IR_0H_0F83Z Control
— IR_1008H_0F83Z Control
-4~ IR_0H_0F90Z
- IR_1008H_OF90Z
o

—¥ IR0H_0F92Z
-@- R_1008H_0F922

Mean
91.81
1042
104.4
86.89
82.30
1044
80.04
98.02

StDev N
3.948 77
ENZAIN g
£.955 77
4156 77
4001 77
6610 77
5437 77
7.99 77

2D P
0648 0.087
0332 0.507
0257 0714
1211 <0.005
0811 0.034
3.417 <0.005
0370 0418
1590 <0.005

Percent

400 600 800 1000

IR(nA)

IR, TPSMB440A-A@H3TRB, Initial and Post

Normal - 95% CI

Variable
—@— IR_0H_0F83Z Control
—# IR_1008H_OF83Z Control
-4~ IR_0H_0F90Z

—A- IR_1008H_0F902

—»- IR_0H_0F91Z

—— IR_1008H_0F91Z

-W IR_OH_0F92z

-@- IR_1008H_0F92Z

Percent

Mean StDev N AD P
1095 6221 77 1708 <0.005
101.0 4621 77 0521 0.180
1006 6572 77 1072 0.008
98.72 7.678 77 2.189 <0.005
112.6 8.859 77 1.721 <0.005
1036 5272 77 0430 0.300
1055 8.786 77 1.007 0.011
1001 7.125 77 0324 0.519

400 600 800 1000

IR(nA)

Qualification Result (Rev A)

Vz, TPSMB200CA@UHAST, Initial and Post

Normal - 95% CI
193 207
99.9 7
Variable l
@ Vz+_0H_Control
—M Vz-_0H_Control
99 _96H_Control
—A- V2. 96H_Control
> vz o oFea
95 ~— Vz-0H_0F86Z
—W Vz+_96H_0F88Z
90 -@- Vz_96H 0F88Z
—M- Vz+_O0H_0F89Z
80 —@- Vz-_0H_OF89Z
—A— Vz+_96H_OF8IZ
- 70 b vz-_96H_oFssz
c
S 60
g 50
o 40
30 N0—pE
1875 <0[005
20 1987 <01005
1939 <0{005
1741 <0105
10 1877 <0}005
5 06492 77 0.424 01311
201.8 0.7126 77 1735 <0}005
202.0 0.6613 77 0.349 0:468
202.0 0.7527 77 2265 <0}005
1 202.2 0.8298 77 1907 <0}005
202.4 0.7619 77 2281 <0005
/ ) 202.6 0.8388 77 1946 <0005
0.1 ad o
192 194 196 198 200 202 204 206 208
Vz(V)
Vz, TPSMB440A-A@HTRB, Initial and Post
Normal - 95% Cl
376
89.9
Variable
99 —@— Vz_0H_0F83Z Control
— Vz_1008H_0F83Z Control
-9~ Vz_0H_0F90Z
—A vz_1008H_0F902
95 —P Vz_0H_0F91Z
—4— Vz_1008H_OF91Z
90 —W Vz_0H_0F922
- @~ Vz_1008H_0F922
80
- 70
=
< 60
© 50
g 40 Mean StDev N AD P
30 4429 4437 T7 0334 0366
4433 4361 77 0395 0.364
20 4459 1433 77 0.354 0454
4449 1579 77 0.298 0.579
10 4502 3330 77 0192 0593
4487 2246 T7 0297 0584
5 4429 3334 77 0.285 0619
4439 3267 T7 0297 0563
1
0.1
380 390 400 410 420 430 440 450 460 470
Vz(V)
Vz, TPSMB440A-A@H3TRB, Initial and Post
Normal - 95% Cl
376 462
89.9
Variable
99 —@- Vz_0H_0F83Z Control
— Vz_1008H_0F83Z Control
-4~ Vz_0H O0F90Z
—& vz 1008H_0Fa0Z
95 —» vz 0H_0F91Z
—4 Vz_1008H_0F1Z
90 —W Vz_0H_0F927
- @~ Vz_1008H_0F92Z
80
- 70
=
< 60
2 50 Mean StDev N AD P
o 40 443.6 3.900 77 0.197 0886
o 30 4438 4.054 77 0.197 0885
444.6 149 77 0319 0528
20 4441 1576 77 0322 0522
4486 2.231 77 0.571 0134
10 447.6 2245 77 0571 0134
444.0 3477 77 1.337 <0.005
5 443.6 3.492 77 1549 <0.005
1
{ L
380 390 400 410 420 430 440 450 460 470
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Percent
o
o

0.1

0.1

Percent

IR, TPSMB440A-A@TC, Initial and Post

Normal - 95% ClI

1000

Variable
—@— R_0C_0F83Z Control
B IR_1000C_0F83Z Control
-4~ R_0C_0F90Z

—A- R_1000C_0F90Z

—- R_0C_0F91Z

—4— IR_1000C_OF91Z

—¥ IR_0C_0F92Z

-@- IR_1000C_0F%2Z

Mean StDev N AD P
110.8 5902 77 0574 0132
1413 2558 77 2.068 <0.005
1057 7.334 77 1.937 <0.005
95.58 4.013 77 0.377 0.402
109.8 6479 77 0634 0.095
162.4 19.01 77 0207 0.863
1102 1064 77 1.346 <0.005
1259 15.69 77 2.075 <0.005

400 600 800
IR(NA)

IR, TPSMB440A-A@UHAST, Initial and Post

Normal - 95% CI

1000

1000

Varizble
—@— IR_OH_OF83Z Control
— IR_36H_0F83Z Control
-4 IR 0H_0F90Z
—A- IR 96H_0F90Z
— IR_0H_0F91Z
—4— IRC96H_0F91Z
~¥ IROH_0F92Z
-@- IR 96H_0F922

Mean StDev N AD P
1249 1312 78 0636 0.094
1118 6536 76 2.013 <0.005
105.2 7.050 76 2743 <0.005
92.37 3596 78 0.286 0.617
1331 18.61 78 1222 <0.005
108.5 8.053 76 1.747 <0.005
1158 16.09 78 2.493 <0.005
108.4 7.750 78 0358 0.445

400 600 800
IR(nA)

IR, TPSMB550CA-A@HTRB, Initial and Post

Normal - 95% CI

1000

1000

Varissia
1R_0H_Coniral
7= 0H_Contral
R+_7008H_Gonrol
1R-1008H_Control

Poaotivione

12 0H_C
1R7_1002H_ 07262
17-10084_oFaez

1R+_1008H_0Fa7Z
P ”- 1008 oFez

Mean SDev N AD P
1107 8515 77 0216 0838
1107 7517 77 0538 0.188
1034 1255 77 5564 <0.008
1022 5951 77 0288 0578
1083 1002 77 1.182 <0.005
1087 8531 77 1422 <0.008
1083 7981 77 0319 0528
1104 8527 77 0685 0078
1130 0701 77 0388 0022
1131 0708 77 0385 0388
9610 0008 77 2753 <0.005
9702 5491 77 2835 <0.005

400 600 800
IR(nA)

Qualification Result (Rev A)

1000

99.9

99

0.1

99.9

99

95
90

80
70
60
50
40
30
20

Percent

10

0.1

99.9

99

95
90

80
70
60
50
40
30
20

Percent

10

0.1

520 530 540

Vz, TPSMB440A-A@TC, Initial and Post

Normal - 95% ClI

376

Variable

—@- Vz_0C_0F83Z Control
—M Vvz_1000C_0F83Z Control
-4 Vz_0C_0F30Z

—&- vz_1000C_0F90Z

—- Vz_0C_0F912

—4— Vz_1000C_0F91Z

~W Vz_(C_0F%2z

-@- V2 1000C_0F92Z

Mean StDev N AD P
442.0 3464 77 0.375 0.406
4427 3563 77 0.401 0.353
4446 1392 77 0.195 0.889
4457 1717 77 0.377 0.403
447.6 3271 77 0.991 0.012
447.6 3498 77 1.144 0.005
4441 3832 77 0.134 0.979
4442 33833 77 0.188 0.899

380 390 400 410

Vz(V)

Vz, TPSMB440A-A@UHAST, Initial and Post

Normal - 95% CI

376

il
420 430 440 450 460 470

Variable
—@— Vz_0H_0F83Z Control
— vz_96H_OF83Z Control
-9~ Vz_0H_0F90Z
—A- vz 96+ 0F90Z
—»- Vz_0H_0F91Z
—— vz 96H_OF91Z
—W V2 0H_OF9z
- @~ Vz_96H_0F922

Mean StDev N AD P
4435 3457 78 0.184 0.907
4439 3464 78 0139 0.974
4447 1331 78 0320 0.526
4450 1504 78 0.331 0.508
4475 3452 78 1390 <0.005
4469 2817 78 1102 0.006
4454 3.981 78 0513 0.188
4457 4047 78 0513 0.189

380 390 400 410

Vz(V)

Vz, TPSMB550CA-A@HTRB, Initial and Post

Normal - 95% CI

5225

420 430

470

Variie
—@- vz+_0H_Control
e 0H Conol

bl z
1 Vze_1003H_0FETZ

P V210084 oFe7z

Nasn So=v N
5032 4983 77 0.187 0.951
5040 4949 77 0242 0762
5023 5078 77 0.170 0.930
5631 5004 77 0284 0.722
5590 1828 77 0.149 0.962
£599 1643 77 0.19¢ 0.890
5593 159 77 0.925 0.018
5602 1604 77 0.570 0.130
5848 1439 77 0322 0.522
5850 1438 77 0489 0.242
5028 1479 77 0417 0.323
s636 1423 77 0318 0.530

Littelfuse, Inc.
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Percent

Percent

IR, TPSMB550CA-A@H3TRB, Initial and Post

Normal - 95% ClI

1000

Variable
—@— IR+_0H_Control
— IR-_0H_Control
-4~ IR+_1008H _Control
—& |R-1008H_Control
—» IR+_0H_0F86Z
—4 IR 0H_0F862
¥ R+_1008H_OF86Z
-@- IR-11008H_OF86Z
—- IR+_0H_0F87Z
—&- R_0H_0F87Z
—&— IR+_1008H_0F87Z
—P> IR 10084 _OF87Z

Mean StDev N AD P

1147 4656 77 0.883 0.023
117.2 4276 77 0424 0310
1033 5,651 77 2.445 <0.005
105.0 4173 77 0581 0.126
1343 7124 77 0877 0.024
136.8 8.602 77 0688 0.070
116.1 6.515 77 0446 0.275
119.0 6.046 77 0732 0.054
1212 5894 77 0266 0.683
1242 6353 77 0235 0.786
113.3 4638 77 0312 0.544
115.9 4.169 77 0236 0.762

400 600 1000

IR(NA)

IR, TPSMB550CA-A@TC, Initial and Post

Normal - 95% CI

Varissie

—»- =_1000c_orerz

Mean SDav N 4D P
1145 4787 77 0715 0080
1173 4837 77 0559 0144
1007 4408 77 0887 0022
1016 4325 77 0887 0023
1231 1038 77 2705 <0005

Vz, TPSMB550CA-A@H3TRB, Initial and Post

Normal - 95% CI
522.5
999 Varisble
—@- v=+_0H_Contrsl
- s
o0 ;: Vz+_1008H_Control
- vze_or_oreez
95
”
%0 e L
—P- va_1008H _oraTz
80
70
] I
S 60 e e
- 5820 4688 77 0476 0232
@ 40 5832 5002 77 0379 0397
o 30 5508 1410 77 0232 0029
1
0.1

1520 530

Vz, TPSMB550CA-A@TC, Initial and Post

1313 1202 77
1077 7417 77
112 1012 7
1118 4082 77
1140 4373 77
100 101 77
1138 1240 77

378 <0005
0184 0507
1723 <0.008
0334 0804
0455 0262
4585 <0005
5230 <0005

Normal - 95% Cl
522.5
89.9
Varisble
@ vz oc_canil
- vz-_oc_contol
29 j: Vz+_1000C_Gonirol
- V210006 _Gontrl
P vas_oc oz
95
20
80 e
- 70
=
o 60
o 50
Mean SOs N A0 P
@ 40
so10 4132 77 0287 0ar2
& 30
5520 4478 77 0524 0.178
5514 423 T7 0290 0805
20
5025 4434 77 0472 0238
5599 1492 77 0408 0337
10 se08 1501 77 0592 0118
5577 1430 77 0259 0700
5 5508 1884 77 0374 0.408
s842 1581 77 0ses 0221
ss53 153 77 0590 0120
23 1mes 77 0257 0712
587 1841 77 0377 0401
1
0.1

400 600

IR(nA)

800

1000

IR, TPSMB550CA-A@UHAST, Initial and Post

520 530 540

Vz, TPSMB550CA-A@UHAST, Initial and Post

Normal -

95% ClI

1000

Percent

Variable
—8— R+_0H_Control
—# IR-_OH_Contrel
-4~ 1R+_96H_Control
—A- |R-"96H_Control
b R_oH_orsez
—<— IR-10H_0F86Z
W IR+_96H_OF86Z
-@- IR 96H_0F862
—M- IR+_0H_OF87Z
~#- R-_0H_0F87Z
—A— IR+_96H_OF87Z
—P IR-_96H_0F87Z

Mean StDev N AD P
1127 4190 77 0669 0.077
1154 4.057 77 0.606 0.112
3.993 77 0364 0.430
4037 77 0627 0.099
7.007 77 0.660 0.082
6551 77 0490 0.215
5.985 77 0475 0234
5347 77 0399 0.356
3510 77 0234 0.789
43846 77 1340 <0.005
4241 77 0682 0.072
4631 77 0284 0724

400

600 800 1000

Normal - 95% CI
5225
99.9
—@ vz+_0H_Gonirol
B £
99 1 Vz+_88H_Contol
- varoH_omesz
-4 _orsez.
95 t -_98H_oFaez
90 - v on omere
80 B vz 904 08Tz
~ 70
S 60
g wad serlu 20
o 50 23 i7es 77 0a7a ooz
D 40 5832 4Tie 77 0.443 0281
o 5622 4803 77 0.344 0478
30 5832 4789 77 0418 0324
20 5811 1517 77 0513 0188
5 5031 1483 77 0588 0012
1
0.1

IR(nA)

Qualification Result (Rev A)

520

530

540
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W4 Littelfuse

Expertise Applied | Answers Delivered
IR, TPSMB600CA-A@HTRB, Initial and Post

Normal - 95% ClI

999 1000
Variable
99 —@— IR+_0H_0F842
—M IR-_OH_0F84Z
-4~ IR+_1008H_0F84Z
—A- 1R-1008H_0F84Z
95 —B- IR+_0H_OF852
—<4— IR-[0H_0F85Z
90 ~W IR+_1008H_0F852
-@- IR 1008H_0F85Z
80
= 70
S 60
o 50 Mean StDev N AD P
@ 40 81.05 5074 77 0892 0.022
o 30 80.94 4576 77 0.400 0355
77.83 4890 77 0269 0.671
20 7835 4563 77 0.253 0.727
80.60 5317 77 0.837 0.030
10 8114 4784 77 0815 0.034
76.13 5237 77 0.274 0.656
5 7719 4706 77 0.190 0.897
1
0.1
200 400 600 800 1000

IR(NA)

IR, TPSMB600CA-A@H3TRB, Initial and Post
Normal - 95% CI
1000

Variable

—@— R+_0H_OF84Z
—M IR-_0H_0F842
-4 R+_1008H_0F84Z

- R-_1008H_0F84Z
—P- IR+_0H_0F85Z
—4— IR [0H_0F85Z
—W IR+_1008H_0F85Z
-®@- IR-11006H_0F85Z

Mean StDev N AD P
82.05 3.934 77 3317 <0.005
83.29 2759 77 1.690 <0.005
83.01 4422 77 1.260 <0.005
86.07 8.842 77 7.99 <0.005
84.91 3.162 77 0.941 0.016
86.99 3439 77 0831 0.031
85.62 5744 77 0844 0.028
82.99 4.465 77 0924 0.018

400 600 800 1000
IR(nA)

IR, TPSMB600CA-A@TC, Initial and Post

Normal - 95% CI

99.9

Variable
99 —@— R+_0C_0F84Z
—# R-_0C_0F84Z
-4 IR+_1000C_0F84Z
95 —A- R-1000C_0F84Z
—P- IR+_0C_0F85Z
90 —4— IR-_0C_0F85Z
~¥ IR+_1000C_0F85Z
80 -4~ IR-_1000C_0F852

70
60
50

40

Mean SDev N AD P
30 87.17 2.922 77 0440 0285
20 898 2770 77 0.928 0.018

8683 4798 77 0.067 0.014
89.63 4903 77 0.646 0.089
10 8666 2551 77 0.649 0.087
9115 3146 T7 1661 <0.005
5 8460 3046 77 1.748 <0.005
8647 3330 77 1826 <0.005

Percent

0.1

0 200 400 600 800 1000
IR(nA)

Qualification Result (Rev A)

Littelfuse, Inc.

Vz, TPSMB600CA-A@HTRB, Initial and Post

Normal - 95% ClI

570
99.9
Variable
99 —@— Vz+_OH_OF847
—M vz _0H_OF84z
-4~ Vzi_1008H_0F847
95 —h- vz 1008H_0F84Z
—»- vzt OH_0F85Z
00 —4— vz 0H 0F85Z
—W- Vz+_1008H_0F85Z
80 -@- Vz-1006H_0F65Z
= 70
S 60
0 50
d': 40 Mean StDev N AD P
30 6224 2821 77 0412 0.333
6236 2454 77 0.959 0.015
20 6217 2745 77 0155 0955
623.0 2451 77 0576 0.130
10 6258 2609 77 1.648 <0.005
626.6 3.169 77 2.93 <0.005
5 6248 2815 77 1.606 <0.005
6257 3353 77 2451 <0.005
1
0.1
570 580 500 600 610 620 630 640
Vz(V)
Vz, TPSMB600CA-A@H3TRB, Initial and Post
Normal - 95% Cl
570
89.9
Variable
—@— Vz+_0H_OF84Z
99 B Vz- 0H_0F84Z
-9~ Vz4_1008H_0F847
—A- vz 1008H_0F84Z
—P- vz 0H_0FesZ
95 —4— Vz-_0H_OF85Z
W Vz+_1008H_0FBEZ
920 - @~ Vz-_1008H_0F85Z
80
70
S 60
o 50 Mean StDev N AD
o 40 6208 2.503 77 0289 0,608
o 6225 2.918 77 0280 0636
30 6201 2.840 77 0295 0.589
20 6212 2.510 77 0265 0686
6251 2.640 77 2263 <0.005
626.2 2.688 77 2672 <0.005
10 625.9 2682 77 2059 <0.005
6240 2.622 77 1817 <0.008
5
1
0.1
570 580 590 640
Vz, TPSMB600CA-A@TC, Initial and Post
Normal - 95% Cl
570
89.9
Variable
—@— Vz+_0C_0F84Z
99 — vz 0C_0F8az
-4~ Vz+_1000C_0F84Z
- V2:1000C_OF84Z
—P Vz+_0C_0F852
95 —4— Vz-_0C_0F8s5z
¥ Vz+_1000C_0F85Z
90 -@- Vz-_1000C_0F85Z
80
- 70
=
< 60
2 50 Mean StDev N AD P
& 40 6219 2.668 77 0.548 0.154
30 6233 2.573 77 0457 0.259
620.7 2.697 77 0538 0.162
20 6222 2.614 77 0435 0292
6244 2.239 77 0.852 0.027
10 6258 2.045 77 1.043 0.009
6245 2.274 77 0.888 0.022
5 6259 2.062 77 1.109 0.006
1
0.1
570 580 590 600 640
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W4 Littelfuse

Expertise Applied | Answers Delivered
IR, TPSMB600CA-A@UHAST, Initial and Post

Normal - 95% ClI

909 1000

Variable
o —8— IR+_0H_0F84Z
— IR-_OH_OF84Z
-9 IR+_96H_0F847
95 —A- IR 96H_0F84Z
b IRZ0H OF8sZ
20 —<— IR_0H_0F85Z
—W IR+_96H_0F85Z
80 -@- IR 964 OF857

Mean SDev N AD P
30 9202 3109 77 0552 0.150
20 94.07 3.196 77 0.696 0.067

86.49 2810 77 0388 0379
8759 2674 T7 0257 0630
10 8568 2625 77 2093 <0.005
87.94 2413 77 1.341 <0.005
5 8732 395 77 1591 <0.008
8913 3849 77 1521 <0.005

1

0.1

0 200 400 600 800 1000
IR(NA)

IR, SMCJ200A@HTRB, Initial and Post

Normal - 95% CI

Varizble
—8— IR_0H_Control
— IR_1008H_Control
-4 IR 0H 0G51Z
—A- IR_1008H_0G51Z
—» IR_0H_0G522
—4 IR_1008H_0G522
—~¥ IR0H_0G85Z
- @- IR_1008H_0G552
M- 1R OH 0G53Z
—- IR_1008H_0G53Z
—A— IR_0H_0G58Z
—Pb- IR_1008H_0G582
-4~ IR_0H_0G59Z
~¥- IR_1008H_0G597
—@- IR_0H_0H02Z
—- IR_1008H_0H02Z
—4 IR_0H_0H03Z
-4- IR71008H_0H03Z
—P IR_OH_0HD4Z
—4- IR_1008H_0H04Z
—¥— IR_0H_0H05Z
@ IR_1008H_0H05Z

Percent

400 600 800 1000
IR(nA)

IR, SMCJ200A@H3TRB, Initial and Post

Normal - 95% CI

Variable
—&— IR_0H_0G51Z
— IR_1008H_0G51Z
-4~ IR_0H_0G522
—A IR_1008H_0G52Z
—»- IR 0H_0G552
—4— IR_1008H_0G55Z
—W IR0H_0G53Z
-@- 1R_1008H_0GE3Z
—- 1R_0H_0GE8Z
—4- 1R_1008H_0G58Z
—— IR_0H_0G59Z
—b 1R_1008H_0GEGZ
-~ IR_0H_0H02Z
—¥- IR_1008H_0H02Z
—@- IR_0H_0H03Z
—l- IR_1008H_0H03Z
—& IR _0H_0H04Z
-4~ IR71008H_0H04Z
— IR_0H_0H05Z
—4- IR_1008H_0H05Z

Percent

400 600 800 1000
IR(nA)

Qualification Result (Rev A)

Littelfuse, Inc.

Vz, TPSMB600CA-A@UHAST, Initial and Post

Normal - 95% ClI

570
99.9
99 Variable
—@— Vz+_OH_O0F842
— Vz-_0H_0F84z
95 -4 Vz+_96H_0F84Z
- H
20
—&— Vz-_0H_0F85Z
80 ¥ Vzr_96H_0F85Z
-@- Vz_ 96H_0F65Z
= 70
S 60
g 50
o 40
30 Mean StDev N AD P
20 6218 2665 77 1211 <0.005
623.2 2621 77 0.657 0.083
620.8 2676 77 1393 <0.005
10 622.5 2649 77 0630 0.097
5 6239 2526 77 2360 <0.005
6254 2554 77 3.148 <0.005
622.8 2536 77 2405 <0.005
6247 2579 77 2864 <0.005
1
0.1
570 580 590 600 640
Vz(V)
Vz, SMCJ200A@HTRB, Initial and Post
Normal - 95% CI
224 247
89.9
29
Variable
Vz_0H_Control
95 Vz_1008H_Control
Vz_0H 06512
90 Vz_1008H_0G51Z
Vz_0H_0G52Z
80 ~4— Vz_1008H_0G522
Vz_0H_0GESZ
- 70 Vz_1008H_0G55Z
S 50 Vz_OH_0G53Z
@ - Vz_1008H_0G53Z
2 50 Vz_0H_0688Z
o 40 Vz_1008H_0G582
o 30 Vz_0H_0659Z
Vz_1008H_0G59Z
20 - Vz_0H_0H02Z
—M- vz_1008H_0H02Z
10 Vz_0H_0K03Z
3 Z 4 Vz_1008H_0H03Z
5 / —P~ Vz_OH_0H04Z
/; : 3 —- vz_1008H_0H04Z
bortifmivic i —W— Vz_0H_0H05Z
;' S -@  Vz_1008H_0H05Z
1 /“ i A
4
7,
Y ¢ g
0.1 - .
220 230 235 240 245 250
Vz(V)
Vz, SMCJ200A@H3TRB, Initial and Post
Normal - 95% Cl
224
89.9
29
95 Variable
—@— Vz_0H_0G51Z
90 — Vz_1008H_0G51Z
-4 Vz_0H_0G&2z
80 —A- vz 1008H_0G52Z
P Vz_0H_0GE5Z
- 70 —4&— Vz_1008H_0G552
= —W Vz_0H_ 0643z
8 £0 -@- Vz_1008H_0G53Z
2 50 - vz_0H_0Gisz
D 40 —&- Vz_1008H_0G56Z
o 30 —A— Vz_0H_0GE9Z
—P- vz_1008H_0G59Z
20 -4~ Vz_0H_0H(2Z
—¥- Vz_1008H_0H02Z
10 —@- Vz_0H_0H03Z
—l- Vz_1008H_0H03Z
5 —& Vz_0H_0HQ4Z
-A- vz_1008H_0H04Z
—P~ Vz_0H_0HO5Z
—d4- Vz_1008H_0H05Z
1
4

0.1 bl
220 225 230 235 240 245 250
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W4 Littelfuse

Expertise Applied | Answers Delivered

Percent

Percent

0.1

IR, SMCJ200A@TC, Initial and Post

Normal - 95% ClI

1000

Variable
—@— IR_0C_Control
— IR_1000C_Control
-4~ IR0C_0G51Z
—A- |R_1000C_0G51Z
—» IR_0C_0G52Z
—&— IR_1000C_0GE2Z
~W IR0C_0GESZ

— IR_0C_0G!

—@- IR_1000C_0G53Z
—A— IR_0C_0G582
—P IRZ1000C_0GS6Z
-4~ IR_0C_0G§SZ
—¥- IR_1000C_0GE9Z
—&- IR_0C_0H02Z
—l- IR_1000C_0H02Z
4 IR_0C_0H03Z

400 600 800
IR(NA)

IR, SMCJ200A@UHAST, Initial and Post

Normal - 95% CI

1000

Variable
il ™ —@— IR_0H_Control
i /! —M IR_96H_Control
' m -4~ IR_0H_0G51Z
/m —& IR 96H_0G51Z

—» IR 0H_0G522
—4— IR_9%H_0G52Z
~W IR0H_0G552

—P IR_96H_0G58Z
-d- IR_0H_0G59Z
~¥ IR_96H_0G592
—@- IR_0H_0H02Z
—l- IR_96H_0H02Z
—4 IR_0H_0H03Z
~A- R 96H_H03Z
—P IR_0H_0H04Z
—&- IR_9%6H_0HD4Z
—¥- IR_0H_0H05Z
~@ IR_96H_0H05Z

200 400 600 800
IR(nA)

Qualification Result (Rev A)

1000

Vz, SMCJ200A@TC, Initial and Post

Normal - 95% ClI

99.9

99

Percent
o
o

224 247

ol
_Control

>_des1z

K

G52z
z

Vz_1000C_{G85Z
— Vz_0C_0G53Z
—&- Vz_1000C_0GS3Z
—h— Vz_0C_0GEEZ
—P Vvz_1000C_QG582
-4~ vz_0C_0G5hZ
—W- Vz_1000C_0G50z
2

. (Ho2z
—& vz 0C_0HO3Z
- A~ vz 1000C_gH032
—» vz 0C_0H0iZ
- vz_1000C_QH04Z
—W- V2_0C_0HO
—& Vz_1000C_(H052

g

i

22 230 235 240 245
Vz(V)

Vz, SMCJ200A@UHAST, Initial and Post

Normal - 95% CI

250

99.9

99

95
90

80
70
60
50
40
30
20

Percent

- Vz_96H_0651Z

- vz_oH_0Gs2z

—~4 Vz_96H_06522

—~W Vz_0H_0GK5Z

-@- Vz_96H_06562

—M vz 0H_0GE3Z
9

Littelfuse,

225 230 235 240 245

Inc.

250
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W4 Littelfuse

Expertise Applied | Answers Delivered

Appendix 2: Affected PN list

Note 3: PNs are released in new lines and only affected by wafer, solder paste and plating source change.

Qualification Result (Rev A)

TPSMB TPSMC
TPSMB100A TPSMB90A-VR  [SMCJ180A
TPSMB100CA TPSMBY0CA-VR  [SMCJ193A
TPSMB110A TPSMB100A-VR _ [SMCJ200A
TPSMB110CA TPSMB100CA-VR
TPSMB120A TPSMB110A-VR
TPSMB120CA TPSMB110CA-VR
TPSMB130A TPSMB120A-VR
TPSMB130CA TPSMB120CA-VR
TPSMB150A TPSMB130A-VR
TPSMB150CA TPSMB130CA-VR
TPSMB160A TPSMB150A-VR
TPSMB160CA TPSMB150CA-VR
TPSMB170A TPSMB160A-VR
TPSMB170CA TPSMB160CA-VR
TPSMB180A TPSMB170A-VR
TPSMB180CA TPSMB170CA-VR
TPSMB200A TPSMB180A-VR
TPSMB200CA TPSMB180CA-VR
TPSMB210A TPSMB188A-VR
TPSMB210CA TPSMB188CA-VR
TPSMB220A TPSMB200A-VR
TPSMB220CA TPSMB200CA-VR
TPSMB250A TPSMB220A-VR
TPSMB250CA TPSMB220CA-VR
TPSMB300A-A  [TPSMB250A-VR
TPSMB300CA-A  [TPSMB250CA-VR
TPSMB350A-A  [TPSMB300A-VR
TPSMB350CA-A  [TPSMB300CA-VR
TPSMB400CA-A_ [TPSMB350A-VR
TPSMB440CA-A_ [TPSMB350CA-VR
TPSMB400A-A  [TPSMB400A-VR
TPSMB440A-A  [TPSMB400CA-VR
TPSMB480A-A  [TPSMB440A-VR
TPSMB480CA-A  [TPSMB440CA-VR
TPSMB510A-A

TPSMB510CA-A

TPSMB520A-A

TPSMB520CA-A

TPSMB530A-A

TPSMB530CA-A

TPSMB540A-A

TPSMB540CA-A

TPSMB550A-A

TPSMB550CA-A

TPSMB600CA-A®
TPSMB650CA-A®

Littelfuse, Inc.
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