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Subject : Public Products List
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Qualification Report
Plant transfer for TVS (SMA and SMB packages)

General Information
Product Line Protection Wafer Fab ST Tours (France)
Product Industrial TVS products SMA and SMB
Description packages f,‘lsasnetmb'y Subcontractor (990C) - China
SMAJxxx
Perimeter SMETux -
SMBJxxx Eellablllty ST Tours (France)
ab
Product Group APMS
Product Division Discrete & Filter
Packages SMA - SMB
Reliability
Assessment
Maturity level Qualified
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Note: This report is a summary of the qualification trials performed in good faith by STMicroelectronics in order to

evaluate the potential risks during the product life using a set of defined test methods.

This report does not imply for STMicroelectronics expressly or implicitly any contractual obligations other than as set
forth in STMicroelectronics general terms and conditions of Sale. This report and its contents shall not be disclosed to
a third party without previous written agreement from STMicroelectronics.
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APPLICABLE AND REFERENCE DOCUMENTS

Document reference Short description
JESD 47 Stress-Test-Driven Qualification of Integrated Circuits
JESD 94 Application specific qualification using knowledge based test methodology
JESD 22 Reliability test methods for packaged devices
MIL-STD-750C Test method for semiconductor devices
GLOSSARY
DBT Dead bug test
DPA Destructive Physical Analysis
GD Generic Data
H3TRB High Humidity High Temperature Reverse Bias
HTRB High Temperature Reverse Bias
PD Physical Dimensions
PV Parametric Verification
RS Repetitive Surges
RSH Resistance to solder heat
SD Solderability
SS Sample Size
TC Temperature Cycling
UHAST Unbiased Highly Accelerated Stress Test
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3 RELIABILITY EVALUATION OVERVIEW

3.1_Objectives

Due to plant rationalization at subcontractor level, STMicroelectronics has qualified a new plant to support TVS
products business continuity.

The objective is to qualify the plant transfer (same subcontractor, no change in BOM, lead frame, plating,

resin nor tools) of SMA and SMB lines.

The impacted products are the following:
400W & 600W TVS embedded in SMA package,
600W TVS embedded in SMB package.

Commercial Product Package Comment (optional)
SMAJXxx SMA
SMBTxxx SMA Industrial grade
SMBJxxx SMB

Impacted products

SMAJ12A SM6T15A SMBJ12A
SMAJ12CA SM6T15CA SMBJ12CA
SMAJ13A SM6T18A SMBIJ13CA
SMAJ13CA SM6T18CA SMBIJ15A
SMAJ15A SM6T22A SMBJ15CA
SMAJ15CA SM6T22CA SMBIJ16A
SMAJ18A SM6T24A SMBJ18A
SMAJ18CA SM6T24CA SMBIJ18CA
SMAJ20A SM6T27A SMBIJ20A
SMAJ24A SM6T27CA SMBJ20CA
SMAJ24CA SM6T30A SMBIJ22ATR
SMAJ26A SM6T30CA SMBIJ22CA
SMAJ26CA SM6T33A SMBIJ24A
SMAJ28A SM6T33CA SMBIJ24CA
SMAJ28CA SM6T36A SMBIJ26A
SMAJ30A SM6T36CA SMBJ26CA
SMAJ30CA SM6T39A SMBJ28A
SMAJ33A SM6T39CA SMBIJ28CA
SMAJ33CA SM6T56CA SMBIJ30A
SMAJ40CA SM6T68CA SMBIJ30CA
SMAJ43CA SMBI33A
SMAJ48CA SMBIJ33CA
SMAJ58CA SMBIJ36CA
SMAJ70CA SMBJ40CA
SMBJ48CA
SMBIJ58CA
SMBJ70CA
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The reliability test methodology used follows the JESD47: “Stress Test driven Qualification Methodology”.

The reliability tests ensuing are:

e TC to ensure the mechanical robustness of the products.

¢ HTRB to evaluate the risk of contamination from the resin and the assembly process versus the die
layout sensitivity.

¢ H3TRB, UHAST to check the robustness to corrosion and the good package hermeticity.

e RSH, Solderability and DBT to check compatibility of package with customer assembly.

e Functional test: Repetitive IPP to verify robustness of device submitted to rated Ipp (as per data sheet)

For some tests, similarity methodology is used. See 5.1 “comments” for more details about similarities.

3.2 Conclusion

Qualification Plan requirements have been fulfilled without exception. Reliability tests have shown that the
devices behave correctly against environmental tests (no failure). Moreover, the stability of electrical parameters
during the accelerated tests demonstrates the robustness of the products and safe operation, which is
consequently expected during their lifetime.

Based on these results, TVS in SMD packages are compliant with JESD47.
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4 DEVICE CHARACTERISTICS

4.1 Device description

Example datasheet of TVS SMA package (SMAJ70CA)

‘,’ Hfe.augmented

SMAJxxA, SMAJxxCA

& 4

|deden DOTTE-AC)

Bidi el

Product status nks

SMAIE 0A, SMAIEDCA,
SMAIE 0A, SMAIBDCA,
SMAIE BA, SMAR BCA,
SMAIE 5A, SMAJE BCA,
SMAJI0A, SMAJTDCA,
SMAJIZA, SEAJTZCA,
SMAJT3A, SMAJIICA,
SMAJ5A, SMAJISCA,
SMAITBA, SMAITECA,
SMAJ20A, SEALCOCA,
SMAIZ4A, SRS ACH
SMAIZEA, SMAICA,
SMAEA, SMAIZECA
SMAJZ0A, SMAIINCA,
SMAJIZA, SMAIACA
SMAJDA, SMAJMDCA,
SMAMIA, SMAMICA,
SMAMEA, SMAMEBLA
SMAISEA, SMAIRICA,
SMAITOA, SMAJTOCA,
SMAJIBEA, SMAIERCA,
ShAITO0A, SMAIT00CA,
ShAITI30A, SMAITI0CA,
SMAITISSA, SMAISICA,
SMAFTTOA, SMAITTOA,
SMAJIBEA, SMAJISICA

Datashest

400 W TVS in SMA

Features

Peak pulse powsr

- 400 W {10V 1000 ps)

- 2.3 KW (8720 ps)
- Stand-off voltage range from 5V io 188 W
- Unidirectional and bidirectional types
. Low leakage current:

- D2pAatZ5 C

- 1 pAatB5°C

Operating T) maxc 150 °C

JEDEC registered package outline

Complies with the following standards

ULa4, v
- JSTD020 MSL level 1
.+ J-STD-002, JESD 22-B102 E3 and MIL-STD-750. method 2026 solderable
matte tin plated leads
JESD-201 class 2 whisker test
- IPCT521 footprint
JEDEC registered package outline
- IEC B1000-4-4 level 4:
- ARV
- [EC 8100042, C = 150 pF - B = 330 0 exceeds level 4:
— 30KV (air discharge)
— 30KV (contact discharge)

Description

The SMAJ series is designed to protect sensitive equipment against electrostatic
discharges according to [EC 61000-4-2 and MIL STD 883, method 3015, and
electrical owerstress according to IEC 81000-4-3 and 5. This device is more generally
used against surges below 600 W {10/91000 ps)

The Planar technology makes it compatible with high-end circuits where low leakage
curent and high junction temperature are required to provide long term reliabifity and
stability. SMAJ devices are packaged in SMA (SMA footprint in accordance with

IPC 7531 standard).
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SMBIS.0A, SMBISOCA,
SMBJIE DA, SMBUBOCA,
SMBUE.5A, SNBJEECA,
SMBJESA, SMBUIESCA,
SMBJI0A, SMBJII0CA,
SMBJ1ZA, SMBIT2CA,
SMB.J13A, SMBJI3CA,
SMBJSA, SMBJS
SMBJ16A, SMBITECA,
SMEJ1EA, SMBJIECA,
SMB.20A, SMBJXICA,
SMBIZZA SMBUZICA,
SMB24A, SNBI2ACA,
SMEJ26A; SMBJIGCA,
SMB.284A, SMBJZECA,
SMBJ30A, SMBII0CA,
SMBJ33A, SMBJACA,
SMB.BEA, SMBJ3ECA,
SMB.HIA, SMBMOCA,
SMBHIA, SMBIMICA,
SMB.MEA, SMEMICA,
SMEBFS8A, SMBJUSECA,
SMELIG4A, SNBJEBECA,
SNBTOA; SMBUITOCA,
SMB.RSA, SMBJBSCA,
SMEND0A, SMBJID0CA,
SMB.1304, SMBITI0CA,
SMBI154A, SMBIISSCA,
SMETIA, SMBJTTOCA,
SMEJ1334, SMBJ1EACA

Example datasheet of TVS SMB package (SMBJ33A)

Lyy......

SMBJ

Datashest

600 W TVS in SMB

Features
= Peak pulse power: 600 W (10/11000 ps) and 4 KW (8720 ps)
= Stand-off voltage range from 5V to 188V
= Unidirectional and bidirectional types
»  Low leakage curent 0.2 pA at 25 °C and 1 pA at 85 °C
= QOperating Ty max: 150 °C
High power capability at Ty mae: up to 515 W (10/1000 ps)
*  Lead finishing: matte tin plating

Complies with the following standards

« UL84, VO
J-STD-020 MEL lewvel 1

J-ETD-002, JESD 22-B102 E3 and MIL-STD-750, method 2028 solderable
matte tin plated leads

JESD-201 class 2 whisker test
IPCTE21 footprint
JEDEC registered package outfine
IEC BI000-4-4 level 4:
- axy

- IEC 610004-2, © = 150 pF - R = 330 0 excseds level 4:
— 30KV (air discharge)
— 30KV {contact discharge)

Description

The SMB. seres are designed fo protect sensitve equipment against electmstatic
discharges according to IEC 81000-4-2 and MIL STD 883, method 3015, and
glectrical overstress aocording o [EC 81000-4-4 and 5. This device is more genermally
used against surges below 600 W (1071000 psL

Thie Planar technology makes it suitable for high-end equipment and SMPS whene
low leakage current and high junction temperature are required to provide reliability
and stability ower time.

The SMB. series are packaged in SMB.
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4.2Construction Note

400W, 600W TVS package SMA qualification

Wafer/Die fab. information

Wafer fab manufacturing location

ST Tours - France

Technology / Process family

Discrete Transil

Wafer Testing (EWS) information

Electrical testing manufacturing location

ST Tours - France

Assembly information

Assembly site

Subcontractor (990C) - China

Package description

SMA

Molding compound

ECOPACK®2 molding compound

Lead finishing material

Lead free (pure Tin)

Final testing information

Testing location

Subcontractor (990C) - China

600W TVS SMB qualification

Wafer/Die fab. information

Wafer fab manufacturing location

ST Tours - France

Technology / Process family

Discrete Transil

Wafer Testing (EWS) information

Electrical testing manufacturing location

ST Tours - France

Assembly information

Assembly site

Subcontractor (990C) - China

Package description

SMB

Molding compound

ECOPACK®2 molding compound

Lead finishing material

Lead free (pure Tin)

Final testing information

Testing location

Subcontractor (990C) - China
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5 TESTS PLAN AND RESULTS SUMMARY

5.1 Test vehicles

Lot # Finish Good Package Comments

Lot 1 SMAJ70CA SMA Qualification lot
Lot 2 SMBJ33A SMB Qualification lot
Lot3 SMBJ33A SMB Qualification lot
Lot 4 SMBJ70CA SMB Qualification lot
Lot 5 SMBJ70CA SMB Qualification lot
Lot 6 SMAJ33A SMA Qualification lot
Lot 7 SMAJ70CA SMA Qualification lot
Lot 8 SMBJ33A SMB Qualification lot

Detailed results in the chapter below will refer to these references.
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5.2 Test plan
Test
Stress Abrv Reference Lot SS Comments plan
MIL-STD-750-1 Lot 1 45
M1038 Method Lot 2 45
A (for diodes, Lot 3 45
. . rectifiers and Lot4 45
High Temperature Reverse Bias HTRB Zeners) Lot5 45 X
M1039 Method Lot 6 45
A (for Lot7 45
transistors) Lot 8 45
Lot 1 30
Lot 2 30
Lot 3 30
. Lot 4 30
Temperature Cycling TC JESD22A-104 Lot5 30 X
Lot6 25
Lot7 25
Lot 8 25
. . Lot 1 77
Unbiased Highly Accelerated UHAST JESD22A-118 Lot 2 77 X
Stress Test or A101
Lot 3 77
Page 10/20
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Stress Abrv Reference Lot SS Comments :fasr:
Lot4 77
Lot 5 77
Lot6 25
Lot7 25
Lot 8 25
Lot 1 25
Lot 2 25
Lot3 25
High Humidity High Temperature | 5rpp | JESD22A-101 Lot4 25 | Altemnative to HAST X
Reverse Bias Lot 5 25
Lot6 25
Lot7 25
Lot8 25
Lot 1 30
. JESD22 Lot4
Resistance to Solder Heat RSH A-111 (SMD) Lot 6 30 X
30
Lot7
- J-STD-002 .
Solderability SD JESD22B102 Lot5 4*15 X
ST Internal Lot 1 2*30
Dead Bug Test DBT specification Lot4 2*30 X
Page 11/20
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Stress Abrv Reference Lot SS Comments :;Ieasr:
Lot 1 20
Lot 2 20
Lot 3 20

. Internal Lot 4 20 Required for protection

Repetitive Surge RS specification Lot5 20 devices only. X
Lot 6 20
Lot7 20
Lot 8 20
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6 ANNEXES

6.1Parametric Verification
SMAJ33A

‘ Characterization SMAJ33A

Date : 05/04/2024
Ref : 23515A
Lab : ST Tours Characterization Lab

TEST VBR IRM IRM VCL 10/1000 ps RD VCL 8/20 ps RD
EQUIPMENT TESEC TESEC TESEC TESEC TEST CALCULES TESEC TESTS_CALCULES
Condition 1 25°C 25°C 85°C 25°C 25°C 25°C 25°C
Condition 2 IR=1mA VRM=33V VRM=33V IPP=7.5A IF1=3.75A IPP=33A IF1=16.5A
Condition 3 IF2=7.5A IF2=33A
Condition 4 VR1= 1-VCL 10/1000 ps VR1= 1-VCL 8/20 ps
Condition 5 VR2= 2-VCL 10/1000 ps VR2= 2-VCL 8/20 ps
Min. Datasheet 36.7

Typ. Datasheet 38.6

Max. Datasheet 0,2uA LA 53.3 1.70 69.7 0.8840hm

C Direct Direct Direct Direct Direct Direct Direct

UNIT V nA nA Vv Ohm V Ohm

N 30 30 30 30 30 30 30

Min 37.83 1.27 3.34 45.9 0.96 48.69 0.324

Max 39.13 10.23 47.13 48.3 1.2 52.71 0.379

Avg. 38.49 4.48 20.11 46.8 1.04 50.5 0.341

(*)These data are indicative values given as information only. Please note that the ST guarantee is the compliance of the products to the ST datasheet. Parameters distributions are not considered as a ST guarantee under any

circumstances.

Please note that these electrical parameters are 100% tested at 25°C at Final stage of back-end manufacturing before deliveries to customers

SMBJ33A

‘ Characterization SMBJ33A

Date : 05/04/2024

Ref : 23534A

Lab : ST Tours Characterization Lab

TEST VBR IRM IRM VCL 10/1000 ps RD VCL 8/20 ps RD
EQUIPMENT TESEC TESEC TESEC TESEC TEST CALCULES TESEC TESTS_CALCULES
Condition 1 25°C 25°C 85°C 25°C 25°C 25°C 25°C
Condition 2 IR=1mA VRM=33V VRM=33V IPP=11.8A IF1=5.9A IPP=57A IF1=28.5A
Condition 3 IF2=11.8A IF2=57A
Condition 4 VR1= 1-VCL 10/1000 ps VR1= 1-VCL 8/20 ps
Condition 5 VR2= 2-VCL 10/1000 ps VR2= 2-VCL 8/20 ps
Min. D: 36.7

Typ. Datasheet 38.6

Max. Datasheet 0,2uA 1UA 53.3 1.08 69.7 0.5120hm

C: Direct Direct Direct Direct Direct Direct Direct

UNIT vV nA nA \ Ohm Vv Ohm

N 30 30 30 30 30 30 30

Min 38.41 1.975 6.975 46.2 0.576 51.32 0.191

Max 40 7.863 11.93 48.3 0.83 54.08 0.225

Avg. 38.99 2.719 9.62 46.96 0.663 52.49 0.212

(*)These data are indicative values given as information only. Please note that the ST guarantee is the compliance of the products to the ST datasheet. Parameters distributions are not considered as a ST guarantee under any

circumstances.

Please note that these electrical parameters are 100% tested at 25°C at Final stage of back-end manufacturing before deliveries to customers
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SMBJ70CA

Characterization SMBJ70CA

Date : 05/04/2024
Ref : 23516A

Lab : ST Tours Characterization Lab

TEST VBR VBR IRM IRM IRM IRM

EQUIPMENT TESEC TESEC TESEC TESEC TESEC TESEC

Condition 1 25°C 25°C 25°C 25°C 85°C 85°C

C ition 2 IR=1mA IR=1mA VRM=70V VRM=70V VRM=70V VRM=70V

Condition 3

Condition 4

Condition 5

Min. Datasheet 77.8 77.8

Typ. Datasheet 81.9 81.9

Max. Datasheet 0,2uA 0,2uA TuA TUA

C Direct Reverse Direct Reverse Direct Reverse

UNIT Vv Vv nA nA nA nA

N 30 30 30 30 30 30

Min 79.98 80.12 1.074 0.952 4.42 2.393

Max 83.17 82.25 26.86 27.91 46.83 40.78

Avg. 81.37 81.15 6.687 9.846 19.109 20.215

TEST VCL 10/1000 ps VCL 10/1000 ps RD RD VCL 8/20 ps VCL 8/20 ps RD RD

EQUIPMENT TESEC TESEC TEST CALCULES TEST CALCULES TESEC TESEC TESTS_CALCULES | TESTS_CALCULES

Ci ition 1 25°C 25°C 25°C 25°C 25°C 25°C 25°C 25°C

IPP=5.5A IPP=5.5A IF1=2.75A IF1=2.75A IPP=27A IPP=27A IF1=13.5A IF1=13.5A

IF2=5.5A IF2=5.5A IF2=27A IF2=27A

Condition 4 VR1= 1'Vf: 1071000  VR1= 1'\’:3: 1011000 VR1= 1-VCL 8/20 ps | VR1= 1-VCL 8/20 ps

Condition 5 VR2= 2-\/;‘,5\_ 1011000 | VR2= 2-\/5: 1011000 VR2= 2-VCL 8/20 ps | VR2= 2-VCL 8/20 ps

Min. Datasheet

Typ. Datasheet

Max. Datasheet 113 113 4.91 4.91 146 146 2.20hm 2.20hm

C Direct Reverse Direct Reverse Direct Reverse Direct Reverse

UNIT \ \ Ohm Ohm Vv \ ohm ohm

N 15 15 15 15 15 15 15 15

Min 95 94.9 2.109 2.472 98.08 98.08 0.611 0.603

Max 97.5 97.1 3.381 2.909 100.83 100.83 0.679 0.679

Avg. 96.04 95.9 2.766 2.71 99.48 99.48 0.642 0.6373

(*)These data are indicative values given as information only. Please note that the ST guarantee is the compliance of the products to the ST datasheet. Parameters distributions are not considered as a ST guarantee under
any circumstances.
Please note that these electrical parameters are 100% tested at 25°C at Final stage of back-end manufacturing before deliveries to customers
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6.2Physical Dimensions

SMA package dimensions

0.280

Wl b e

1 1.540 2818 E.0&ED
2 2107 0160 1.536 0.260 2825 5065 4.3749 1.065
3 2138 0133 1.530 0.268 2.800 508D 4.383 1.040
4 2128 i3 1.551 027 2.806 5128 4,371 1.097
b 2124 124 1.537 0.271 2810 5115 4.364 1.051
B 2083 o137 1528 0.281 2817 E.0&2 4.37M 1.065
T 216 0144 1.551 0.276 2502 5117 4375 1.035
B 2087 0oi0a 1.530 0.266 2.810 5.1 4379 1.023
g 2132 R R 1] 1.543 0.2r3 2804 5.080 4.382 1.041
10 2132 122 1.541 0.280 2814 5133 4376 1.021
1 2137 0142 1536 0.7 2.8 5.0E8 4379 1.021
12 2088 o132 1.528 0.261 2508 51049 4.3 1.6
13 2146 137 1.533 0.267 2820 5123 4.380 1.072
14 2136 2 1.544 0270 2.818 5068 4.368 1.045
15 2115 0132 1.533 0.271 2813 5.0z 4364 1.042
& 2107 o118 1.532 0.276 2.837 E.0a7 4382 1.039
17 2126 o130 1.541 0.265 2818 B 104 4376 1.020
18 2132 0134 1.532 0.285 2.503 5112 4378 1.045
19 2130 0142 1.528 0.268 2827 5113 4379 1029
20 2121 o118 1.520 0.263 2.504 6127 4.383 1.6
21 2130 (8 1] 1.543 0.271 2823 EAZT 4.368 1.040
22 2146 0136 1565 0.3 2814 t.07a 4.362 1.020
23 2114 0130 1.536 0.263 2.789 5102 4376 1.0386
24 2126 o140 1.540 0.272 2820 5133 4380 1.037
25 2133 03T 1.537 0272 2.820 5088 4376 1.052
26 2099 16 1.530 0.268 2.800 EATT 4.389 1.030
27 2089 oioT 1524 0.266 2.8520 E.07TS 4.383 1.063
28 2108 111 1.547 0.574 2 B26 &.070 4376 1.074
29 2100 3.105 1631 0.974 2B14 E.110 4.970 1.068
o 2140 0124 1.540 0.268 2816 5110 4.385 1.042
MIN 2.087 0.104 1.524 0.250 2.799 5.062 4.362 1.016
MAX 2,146 0.150 1.555 0.280 2837 5ATT 4.389 1.074
AVG 2121 0.128 1.538 0.269 2814 5.104 4.376 1.041
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SMB package dimensions

LA

awE
RS DI

|H.
.

&

1
: i ; oes
Esidiectonal LA '_' _ :_ ._-: "_':;'_‘
L 1 ' o
Cote Al A2 b c D E E1 L
1 218 0.16 204 0.28 3.62 5.4 4.55 1.09
2 214 0.7 203 0.24 3.51 53R 4.5 1.11
3 2.18 07 203 .28 3.51 636 4.55 1.08
4 2197 016 20 0.249 a5z 538 4.53 1.10
& 211 0.16 203 0.29 A.51 5.5 4.5 1.12
& 214 0.14 202 .29 .53 5.34 4.55 1.10
T 2.16 05 202 0.28 347 533 4.5 1.0
L] 2AT 018 202 .24 a.50 6.5 4.53 1.06
9 2497 0.16 202 [ A.51 5.36 4.5 1.09
10 217 015 2m 0.28 3.49 b.ad 4.5 1.11
1" 217 016 203 0.28 .50 536 4.52 1.07
12 247 0.6 203 .28 3.51 bar 4.54 1.07
13 218 015 204 0.28 a.52 536 4.5 1.08
14 2.18 016 202 0.24 3.51 530 4.54 1.07
18 217 0.14 20 0.24 A.50 53R 4.53 1.04
16 247 018 202 .29 353 536 4.52 1.10
17 217 016 205 0.27 352 5.38 4.51 1.10
18 2.18 0.15 203 0.28 A.53 bay 4.50 1.11
19 215 015 202 0oy A.60 bar 4.52 .11
20 247 016 202 0.24 453 bar 4.53 111
Fl 218 0.16 20 .24 a6 54 4.50 1.10
22 247 0.16 203 0.23 3.56 541 452 1.07
23 216 015 202 0.28 a.bb b.ar 4.50 1.11
24 218 0.16 203 0.24 a.52 baa 4.53 1.11
25 217 0.14 203 0.29 356 5.36 4.52 1.11
26 247 015 202 0.28 A.50 Lar 4.52 1.09
a 2.18 015 202 0.24 3.650 5.36 4.5 1.08
28 217 0.16 202 0.28 3.56 534 4.51 1.040
20 247 01e 202 .28 3.56 5.2A 4.449 1.08
ai 2197 015 204 0.28 3.54 5.a3 4.50 1.10
LSL 190 0.05 195 015 330 5,10 4.05 075
usL 245 0.20 2.20 040 395 560 460 1.50
MIN 211 0.14 2.01 027 .47 533 4.49 1.06
MAX 118 0.17 205 0.29 356 541 455 1.12
ANG L17 0.16 2.02 0.28 3.52 5.36 4.52 1.09
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6.3Tests description

High Temperature
Reverse Bias

with diffusion process and internal
circuitry limitations.

Forward: device is forward biased with
a current fixed and adjusted to reach
the targeted junction temperature

Test name | Description Purpose
Die Oriented

The. dewpe IS stresseq in static To determine the effects of bias conditions and

configuration, trying to satisfy as much temperature on solid state devices over time. It

as possible the following conditions: >mp S : M
S simulates the devices' operating condition in an

- Low power dissipation accelerated wa

HTRB - Max. supply voltage compatible y:

To maximize the electrical field

across either reverse-biased junctions or dielectric
layers, in order to investigate the failure modes
linked to mobile contamination, oxide ageing,
layout sensitivity to surface effects.

To assess active area and contacts integrity

Package Oriented

PC
Preconditioning

The device is submitted to a typical
temperature profile used for surface
mounting devices, after a controlled
moisture absorption.

As stand-alone test: to investigate the moisture
sensitivity level.

As preconditioning before other reliability tests: to
verify that the surface mounting stress does not
impact on the subsequent reliability performance.
The typical failure modes are "pop-corn" effect and
delamination.

H3TRB
High Humidity High
Temperature
Reverse Bias

The device is biased in static
configuration minimizing its internal
power dissipation, and stored at
controlled conditions of ambient
temperature and relative humidity.

To evaluate the package moisture resistance with
electrical field applied, both electrolytic and galvanic
corrosion are put in evidence.

The device is submitted to cycled

To investigate failure modes related to the thermo-
mechanical stress induced by the different thermal

Unbiased Highly
Accelerated Stress

steam, at fixed and controlled
conditions of pressure and

TC . ) ) L .

temperature expansion of the materials interacting in the die-
Temperature . - . .

. excursions, between a hot and a cold |package system. Typical failure modes are linked to

Cycling T . . . . .
chamber in air metal displacement, dielectric cracking, molding
atmosphere. compound delamination, wire-bonds failure, die-

attach layer degradation.

UHAST The device is stored in saturated To investigate corrosion phenomena affecting die or

package materials, related to chemical
contamination and package hermeticity.

test + no external crack

Test temperature.
DPA - . . . . I .
. Specific construction analysis on To investigate on reliability stresses impact on
Destructive Cos . -
. random parts that have successfully |delamination, corrosion and product construction
Physical ; .
- completed THB or TC. integrity.
Analysis
.RSH Package is dlppe_d .by the Iead; Na 7o simulate wave soldering process and verify that
Resistance to solder bath after initial wet ageing (for ackaae will not be thermallv damaaed durind this
Solder Heat SMDs only). Assessment by electrical P 9 y 9 9

step.
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Dead Bug Test

determine the bad solderability
behavior

Test name Description Purpose
To valuat hewetabiy of e | COTPONeTt 25 e uy e o on s sttt
DBT package leads. Good indicator to y )

Then run once through the reflow oven with leadfree
temperature profile. Visual inspection is performed
with suitable tool.

SD
Solderability

The purpose of this test method is to
provide a referee condition for the
evaluation of the solderability of
terminations (including leads up to
0.125 inch in diameter) that will be
assembled using tin lead eutectic
solder.

This evaluation is based on the ability of these
terminations to be wetted and to produce a suitable
fillet when coated by tin lead eutectic solder. These
procedures will test whether the packaging materials
and processes used during the manufacturing
operations process produce a component that can
be successfully soldered to the next level assembly
using tin lead eutectic solder. A preconditioning test
is included in this test method, which degrades the
termination finish to provide a guard band against
marginal finish.

Functional Tests

RS
Repetitive Surges

The device is submitted to a reverse
current peak: Ipp, which depends of
the current holding of the product.

To evaluate the holding of the component to a high
electrical field. Short circuit or hot point is expected
as failure mechanism.
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PCN

Product/Process Change Notification

Transfer of Assembly and Test line for TVS products
housed in SMA & SMB packages

Notification number: PDP/24/14700 Issue Date 12-Apr-2024
Issued by Sophie da Silva
Product series affected by the change SMAJxxx
SMBTxxx
SMBUJxxx
Type of change Transfer

Description of the change

The production of TVS products housed in SMA & SMB package currently located at subcontractor in China will

be transferred to new plant location (same subcontractor and same city) in China.

Reason for change

Due to plant rationalization at subcontractor level, STMicroelectronics started new plant qualification to support

TVS products business continuity.

Former versus changed product:

The changed products do not present modified electrical,
dimensional or thermal parameters, leaving unchanged the
current information published in the product datasheet.

The Moisture Sensitivity Level of the part (according to the
IPC/JEDEC JSTD-020D standard) remains unchanged.

The footprint recommended by ST remains the same.

There is no change in the packing modes and the standard
delivery quantities either.

The products remain in full compliance with the ST
ECOPACK®2 grade (so called “halogen-free”).

Disposition of former products

Delivery of current products will be done until stock depletion.

Issue date

12-Apr-2024

1/3
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Marking and traceability

Traceability of the change will be ensured by Finished Good/Type print on carton labels.

Commercial part number/Order Former Finished Good/Type New Finished Good/Type
code
Ending with /HR
SMBJ70CA-TR SMBJ70CAH-TR/YS SMBJ70CAH-TR/HR
Qualification completion date 12-Apr-2024

Forecasted sample availability

Commercial part

Product family Sub-family Number Availability date
PROTECTION SMA SMAJ33A-TR Wk18-2024
PROTECTION SMB SMBJ33A-TR Wk18-2024
PROTECTION SMB SMBJ70CA-TR Wk18-2024

For sample(s) request, please inform FSE (Field Sales Engineer) in order to insert corresponding Non-Standard
Samples Order (a single Commercial Product for each request) with PCN reference as additional information.

Change implementation schedule

Sales-types Estimated production start Estimated first shipments
Finished Good W16-2024 W29-2024
Comments: With early PCN acceptance, shipments could be
anticipated

Customer’s feedback

Please contact your local ST sales representative or quality contact for requests concerning this change
notification.

Absence of acknowledgement of this PCN within 30 days of receipt will constitute acceptance of the change.
Absence of additional response within 90 days of receipt of this PCN will constitute acceptance of the change.

Qualification program and results 24014QRP Attached

Issue date 12-Apr-2024 2/3
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Issue date

Impacted Commercial Products

SMA package

SMAJ12A-TR
SMAJ12CA-TR
SMAJ13A-TR
SMAJ13CA-TR
SMAJ15A-TR
SMAJ15CA-TR
SMAJ18A-TR
SMAJ18CA-TR
SMAJ20A-TR
SMAJ24A-TR
SMAJ24CA-TR
SMAJ26A-TR
SMAJ26CA-TR
SMAJ28A-TR
SMAJ28CA-TR
SMAJ30A-TR
SMAJ30CA-TR
SMAJ33A-TR
SMAJ33CA-TR
SMAJ40CA-TR
SMAJ43CA-TR
SMAJ48CA-TR
SMAJ58CA-TR
SMAJ70CA-TR

SMB p
SM6T15A
SM6T15CA
SM6T18A
SM6T18CA
SM6T22A
SM6T22CA
SM6T24A
SM6T24CA
SM6T27A
SM6T27CA
SM6T30A
SM6T30CA
SM6T33A
SM6T33CA
SM6T36A
SM6T36CA
SM6T39A
SM6T39CA
SM6T56CA
SM6T68CA
SMBJ12A-TR
SMBJ12CA-TR
SMBJ13CA-TR
SMBJ15A-TR

ackage
SMBJ15CA-TR
SMBJ16A-TR
SMBJ18A-TR
SMBJ18CA-TR
SMBJ20A-TR
SMBJ20CA-TR
SMBJ22A-TR
SMBJ22CA-TR
SMBJ24A-TR
SMBJ24CA-TR
SMBJ26A-TR
SMBJ26CA-TR
SMBJ28A-TR
SMBJ28CA-TR
SMBJ30A-TR
SMBJ30CA-TR
SMBJ33A-TR
SMBJ33CA-TR
SMBJ36CA-TR
SMBJ40CA-TR
SMBJ48CA-TR
SMBJ58CA-TR
SMBJ70CA-TR

12-Apr-2024
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Qualification Report
Plant transfer for TVS (SMA and SMB packages)

General Information
Product Line Protection Wafer Fab ST Tours (France)
Product Industrial TVS products SMA and SMB
Description packages f,‘lsasnetmb'y Subcontractor (990C) - China
SMAJxxx
Perimeter SMETux -
SMBJxxx Eellablllty ST Tours (France)
ab
Product Group APMS
Product Division Discrete & Filter
Packages SMA - SMB
Reliability
Assessment
Maturity level Qualified
step
DOCUMENT INFORMATION
Version Date Pages| Prepared by Approved by
T' th , Digitally signed by
Imo ee Timothée
1.0 April 12, 2024 20 A. KHEDIM PINGAULTg?t::Az%i,om Document creation
14:27:06 +02'00'

Note: This report is a summary of the qualification trials performed in good faith by STMicroelectronics in order to

evaluate the potential risks during the product life using a set of defined test methods.

This report does not imply for STMicroelectronics expressly or implicitly any contractual obligations other than as set
forth in STMicroelectronics general terms and conditions of Sale. This report and its contents shall not be disclosed to
a third party without previous written agreement from STMicroelectronics.
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=

N

APPLICABLE AND REFERENCE DOCUMENTS

Document reference Short description
JESD 47 Stress-Test-Driven Qualification of Integrated Circuits
JESD 94 Application specific qualification using knowledge based test methodology
JESD 22 Reliability test methods for packaged devices
MIL-STD-750C Test method for semiconductor devices
GLOSSARY
DBT Dead bug test
DPA Destructive Physical Analysis
GD Generic Data
H3TRB High Humidity High Temperature Reverse Bias
HTRB High Temperature Reverse Bias
PD Physical Dimensions
PV Parametric Verification
RS Repetitive Surges
RSH Resistance to solder heat
SD Solderability
SS Sample Size
TC Temperature Cycling
UHAST Unbiased Highly Accelerated Stress Test
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3 RELIABILITY EVALUATION OVERVIEW

3.1_Objectives

Due to plant rationalization at subcontractor level, STMicroelectronics has qualified a new plant to support TVS
products business continuity.

The objective is to qualify the plant transfer (same subcontractor, no change in BOM, lead frame, plating,

resin nor tools) of SMA and SMB lines.

The impacted products are the following:
400W & 600W TVS embedded in SMA package,
600W TVS embedded in SMB package.

Commercial Product Package Comment (optional)
SMAJXxx SMA
SMBTxxx SMA Industrial grade
SMBJxxx SMB

Impacted products

SMAJ12A SM6T15A SMBJ12A
SMAJ12CA SM6T15CA SMBJ12CA
SMAJ13A SM6T18A SMBIJ13CA
SMAJ13CA SM6T18CA SMBIJ15A
SMAJ15A SM6T22A SMBJ15CA
SMAJ15CA SM6T22CA SMBIJ16A
SMAJ18A SM6T24A SMBJ18A
SMAJ18CA SM6T24CA SMBIJ18CA
SMAJ20A SM6T27A SMBIJ20A
SMAJ24A SM6T27CA SMBJ20CA
SMAJ24CA SM6T30A SMBIJ22ATR
SMAJ26A SM6T30CA SMBIJ22CA
SMAJ26CA SM6T33A SMBIJ24A
SMAJ28A SM6T33CA SMBIJ24CA
SMAJ28CA SM6T36A SMBIJ26A
SMAJ30A SM6T36CA SMBJ26CA
SMAJ30CA SM6T39A SMBJ28A
SMAJ33A SM6T39CA SMBIJ28CA
SMAJ33CA SM6T56CA SMBIJ30A
SMAJ40CA SM6T68CA SMBIJ30CA
SMAJ43CA SMBI33A
SMAJ48CA SMBIJ33CA
SMAJ58CA SMBIJ36CA
SMAJ70CA SMBJ40CA
SMBJ48CA
SMBIJ58CA
SMBJ70CA
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The reliability test methodology used follows the JESD47: “Stress Test driven Qualification Methodology”.

The reliability tests ensuing are:

e TC to ensure the mechanical robustness of the products.

¢ HTRB to evaluate the risk of contamination from the resin and the assembly process versus the die
layout sensitivity.

¢ H3TRB, UHAST to check the robustness to corrosion and the good package hermeticity.

e RSH, Solderability and DBT to check compatibility of package with customer assembly.

e Functional test: Repetitive IPP to verify robustness of device submitted to rated Ipp (as per data sheet)

For some tests, similarity methodology is used. See 5.1 “comments” for more details about similarities.

3.2 Conclusion

Qualification Plan requirements have been fulfilled without exception. Reliability tests have shown that the
devices behave correctly against environmental tests (no failure). Moreover, the stability of electrical parameters
during the accelerated tests demonstrates the robustness of the products and safe operation, which is
consequently expected during their lifetime.

Based on these results, TVS in SMD packages are compliant with JESD47.
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4 DEVICE CHARACTERISTICS

4.1 Device description

Example datasheet of TVS SMA package (SMAJ70CA)

‘,’ Hfe.augmented

SMAJxxA, SMAJxxCA

& 4

|deden DOTTE-AC)

Bidi el

Product status nks

SMAIE 0A, SMAIEDCA,
SMAIE 0A, SMAIBDCA,
SMAIE BA, SMAR BCA,
SMAIE 5A, SMAJE BCA,
SMAJI0A, SMAJTDCA,
SMAJIZA, SEAJTZCA,
SMAJT3A, SMAJIICA,
SMAJ5A, SMAJISCA,
SMAITBA, SMAITECA,
SMAJ20A, SEALCOCA,
SMAIZ4A, SRS ACH
SMAIZEA, SMAICA,
SMAEA, SMAIZECA
SMAJZ0A, SMAIINCA,
SMAJIZA, SMAIACA
SMAJDA, SMAJMDCA,
SMAMIA, SMAMICA,
SMAMEA, SMAMEBLA
SMAISEA, SMAIRICA,
SMAITOA, SMAJTOCA,
SMAJIBEA, SMAIERCA,
ShAITO0A, SMAIT00CA,
ShAITI30A, SMAITI0CA,
SMAITISSA, SMAISICA,
SMAFTTOA, SMAITTOA,
SMAJIBEA, SMAJISICA

Datashest

400 W TVS in SMA

Features

Peak pulse powsr

- 400 W {10V 1000 ps)

- 2.3 KW (8720 ps)
- Stand-off voltage range from 5V io 188 W
- Unidirectional and bidirectional types
. Low leakage current:

- D2pAatZ5 C

- 1 pAatB5°C

Operating T) maxc 150 °C

JEDEC registered package outline

Complies with the following standards

ULa4, v
- JSTD020 MSL level 1
.+ J-STD-002, JESD 22-B102 E3 and MIL-STD-750. method 2026 solderable
matte tin plated leads
JESD-201 class 2 whisker test
- IPCT521 footprint
JEDEC registered package outline
- IEC B1000-4-4 level 4:
- ARV
- [EC 8100042, C = 150 pF - B = 330 0 exceeds level 4:
— 30KV (air discharge)
— 30KV (contact discharge)

Description

The SMAJ series is designed to protect sensitive equipment against electrostatic
discharges according to [EC 61000-4-2 and MIL STD 883, method 3015, and
electrical owerstress according to IEC 81000-4-3 and 5. This device is more generally
used against surges below 600 W {10/91000 ps)

The Planar technology makes it compatible with high-end circuits where low leakage
curent and high junction temperature are required to provide long term reliabifity and
stability. SMAJ devices are packaged in SMA (SMA footprint in accordance with

IPC 7531 standard).
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LA g

| SO DO-THAAY

LA

Product status Fink

SMBIS.0A, SMBISOCA,
SMBJIE DA, SMBUBOCA,
SMBUE.5A, SNBJEECA,
SMBJESA, SMBUIESCA,
SMBJI0A, SMBJII0CA,
SMBJ1ZA, SMBIT2CA,
SMB.J13A, SMBJI3CA,
SMBJSA, SMBJS
SMBJ16A, SMBITECA,
SMEJ1EA, SMBJIECA,
SMB.20A, SMBJXICA,
SMBIZZA SMBUZICA,
SMB24A, SNBI2ACA,
SMEJ26A; SMBJIGCA,
SMB.284A, SMBJZECA,
SMBJ30A, SMBII0CA,
SMBJ33A, SMBJACA,
SMB.BEA, SMBJ3ECA,
SMB.HIA, SMBMOCA,
SMBHIA, SMBIMICA,
SMB.MEA, SMEMICA,
SMEBFS8A, SMBJUSECA,
SMELIG4A, SNBJEBECA,
SNBTOA; SMBUITOCA,
SMB.RSA, SMBJBSCA,
SMEND0A, SMBJID0CA,
SMB.1304, SMBITI0CA,
SMBI154A, SMBIISSCA,
SMETIA, SMBJTTOCA,
SMEJ1334, SMBJ1EACA

Example datasheet of TVS SMB package (SMBJ33A)

Lyy......

SMBJ

Datashest

600 W TVS in SMB

Features
= Peak pulse power: 600 W (10/11000 ps) and 4 KW (8720 ps)
= Stand-off voltage range from 5V to 188V
= Unidirectional and bidirectional types
»  Low leakage curent 0.2 pA at 25 °C and 1 pA at 85 °C
= QOperating Ty max: 150 °C
High power capability at Ty mae: up to 515 W (10/1000 ps)
*  Lead finishing: matte tin plating

Complies with the following standards

« UL84, VO
J-STD-020 MEL lewvel 1

J-ETD-002, JESD 22-B102 E3 and MIL-STD-750, method 2028 solderable
matte tin plated leads

JESD-201 class 2 whisker test
IPCTE21 footprint
JEDEC registered package outfine
IEC BI000-4-4 level 4:
- axy

- IEC 610004-2, © = 150 pF - R = 330 0 excseds level 4:
— 30KV (air discharge)
— 30KV {contact discharge)

Description

The SMB. seres are designed fo protect sensitve equipment against electmstatic
discharges according to IEC 81000-4-2 and MIL STD 883, method 3015, and
glectrical overstress aocording o [EC 81000-4-4 and 5. This device is more genermally
used against surges below 600 W (1071000 psL

Thie Planar technology makes it suitable for high-end equipment and SMPS whene
low leakage current and high junction temperature are required to provide reliability
and stability ower time.

The SMB. series are packaged in SMB.
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4.2Construction Note

400W, 600W TVS package SMA qualification

Wafer/Die fab. information

Wafer fab manufacturing location

ST Tours - France

Technology / Process family

Discrete Transil

Wafer Testing (EWS) information

Electrical testing manufacturing location

ST Tours - France

Assembly information

Assembly site

Subcontractor (990C) - China

Package description

SMA

Molding compound

ECOPACK®2 molding compound

Lead finishing material

Lead free (pure Tin)

Final testing information

Testing location

Subcontractor (990C) - China

600W TVS SMB qualification

Wafer/Die fab. information

Wafer fab manufacturing location

ST Tours - France

Technology / Process family

Discrete Transil

Wafer Testing (EWS) information

Electrical testing manufacturing location

ST Tours - France

Assembly information

Assembly site

Subcontractor (990C) - China

Package description

SMB

Molding compound

ECOPACK®2 molding compound

Lead finishing material

Lead free (pure Tin)

Final testing information

Testing location

Subcontractor (990C) - China
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5 TESTS PLAN AND RESULTS SUMMARY

5.1 Test vehicles

Lot # Finish Good Package Comments

Lot 1 SMAJ70CA SMA Qualification lot
Lot 2 SMBJ33A SMB Qualification lot
Lot3 SMBJ33A SMB Qualification lot
Lot 4 SMBJ70CA SMB Qualification lot
Lot 5 SMBJ70CA SMB Qualification lot
Lot 6 SMAJ33A SMA Qualification lot
Lot 7 SMAJ70CA SMA Qualification lot
Lot 8 SMBJ33A SMB Qualification lot

Detailed results in the chapter below will refer to these references.
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5.2 Test plan
Test
Stress Abrv Reference Lot SS Comments plan
MIL-STD-750-1 Lot 1 45
M1038 Method Lot 2 45
A (for diodes, Lot 3 45
. . rectifiers and Lot4 45
High Temperature Reverse Bias HTRB Zeners) Lot5 45 X
M1039 Method Lot 6 45
A (for Lot7 45
transistors) Lot 8 45
Lot 1 30
Lot 2 30
Lot 3 30
. Lot 4 30
Temperature Cycling TC JESD22A-104 Lot5 30 X
Lot6 25
Lot7 25
Lot 8 25
. . Lot 1 77
Unbiased Highly Accelerated UHAST JESD22A-118 Lot 2 77 X
Stress Test or A101
Lot 3 77
Page 10/20
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Stress Abrv Reference Lot SS Comments :fasr:
Lot4 77
Lot 5 77
Lot6 25
Lot7 25
Lot 8 25
Lot 1 25
Lot 2 25
Lot3 25
High Humidity High Temperature | 5rpp | JESD22A-101 Lot4 25 | Altemnative to HAST X
Reverse Bias Lot 5 25
Lot6 25
Lot7 25
Lot8 25
Lot 1 30
. JESD22 Lot4
Resistance to Solder Heat RSH A-111 (SMD) Lot 6 30 X
30
Lot7
- J-STD-002 .
Solderability SD JESD22B102 Lot5 4*15 X
ST Internal Lot 1 2*30
Dead Bug Test DBT specification Lot4 2*30 X
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Stress Abrv Reference Lot SS Comments :;Ieasr:
Lot 1 20
Lot 2 20
Lot 3 20

. Internal Lot 4 20 Required for protection

Repetitive Surge RS specification Lot5 20 devices only. X
Lot 6 20
Lot7 20
Lot 8 20
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6 ANNEXES

6.1Parametric Verification
SMAJ33A

‘ Characterization SMAJ33A

Date : 05/04/2024
Ref : 23515A
Lab : ST Tours Characterization Lab

TEST VBR IRM IRM VCL 10/1000 ps RD VCL 8/20 ps RD
EQUIPMENT TESEC TESEC TESEC TESEC TEST CALCULES TESEC TESTS_CALCULES
Condition 1 25°C 25°C 85°C 25°C 25°C 25°C 25°C
Condition 2 IR=1mA VRM=33V VRM=33V IPP=7.5A IF1=3.75A IPP=33A IF1=16.5A
Condition 3 IF2=7.5A IF2=33A
Condition 4 VR1= 1-VCL 10/1000 ps VR1= 1-VCL 8/20 ps
Condition 5 VR2= 2-VCL 10/1000 ps VR2= 2-VCL 8/20 ps
Min. Datasheet 36.7

Typ. Datasheet 38.6

Max. Datasheet 0,2uA LA 53.3 1.70 69.7 0.8840hm

C Direct Direct Direct Direct Direct Direct Direct

UNIT V nA nA Vv Ohm V Ohm

N 30 30 30 30 30 30 30

Min 37.83 1.27 3.34 45.9 0.96 48.69 0.324

Max 39.13 10.23 47.13 48.3 1.2 52.71 0.379

Avg. 38.49 4.48 20.11 46.8 1.04 50.5 0.341

(*)These data are indicative values given as information only. Please note that the ST guarantee is the compliance of the products to the ST datasheet. Parameters distributions are not considered as a ST guarantee under any

circumstances.

Please note that these electrical parameters are 100% tested at 25°C at Final stage of back-end manufacturing before deliveries to customers

SMBJ33A

‘ Characterization SMBJ33A

Date : 05/04/2024

Ref : 23534A

Lab : ST Tours Characterization Lab

TEST VBR IRM IRM VCL 10/1000 ps RD VCL 8/20 ps RD
EQUIPMENT TESEC TESEC TESEC TESEC TEST CALCULES TESEC TESTS_CALCULES
Condition 1 25°C 25°C 85°C 25°C 25°C 25°C 25°C
Condition 2 IR=1mA VRM=33V VRM=33V IPP=11.8A IF1=5.9A IPP=57A IF1=28.5A
Condition 3 IF2=11.8A IF2=57A
Condition 4 VR1= 1-VCL 10/1000 ps VR1= 1-VCL 8/20 ps
Condition 5 VR2= 2-VCL 10/1000 ps VR2= 2-VCL 8/20 ps
Min. D: 36.7

Typ. Datasheet 38.6

Max. Datasheet 0,2uA 1UA 53.3 1.08 69.7 0.5120hm

C: Direct Direct Direct Direct Direct Direct Direct

UNIT vV nA nA \ Ohm Vv Ohm

N 30 30 30 30 30 30 30

Min 38.41 1.975 6.975 46.2 0.576 51.32 0.191

Max 40 7.863 11.93 48.3 0.83 54.08 0.225

Avg. 38.99 2.719 9.62 46.96 0.663 52.49 0.212

(*)These data are indicative values given as information only. Please note that the ST guarantee is the compliance of the products to the ST datasheet. Parameters distributions are not considered as a ST guarantee under any

circumstances.

Please note that these electrical parameters are 100% tested at 25°C at Final stage of back-end manufacturing before deliveries to customers
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SMBJ70CA

Characterization SMBJ70CA

Date : 05/04/2024
Ref : 23516A

Lab : ST Tours Characterization Lab

TEST VBR VBR IRM IRM IRM IRM

EQUIPMENT TESEC TESEC TESEC TESEC TESEC TESEC

Condition 1 25°C 25°C 25°C 25°C 85°C 85°C

C ition 2 IR=1mA IR=1mA VRM=70V VRM=70V VRM=70V VRM=70V

Condition 3

Condition 4

Condition 5

Min. Datasheet 77.8 77.8

Typ. Datasheet 81.9 81.9

Max. Datasheet 0,2uA 0,2uA TuA TUA

C Direct Reverse Direct Reverse Direct Reverse

UNIT Vv Vv nA nA nA nA

N 30 30 30 30 30 30

Min 79.98 80.12 1.074 0.952 4.42 2.393

Max 83.17 82.25 26.86 27.91 46.83 40.78

Avg. 81.37 81.15 6.687 9.846 19.109 20.215

TEST VCL 10/1000 ps VCL 10/1000 ps RD RD VCL 8/20 ps VCL 8/20 ps RD RD

EQUIPMENT TESEC TESEC TEST CALCULES TEST CALCULES TESEC TESEC TESTS_CALCULES | TESTS_CALCULES

Ci ition 1 25°C 25°C 25°C 25°C 25°C 25°C 25°C 25°C

IPP=5.5A IPP=5.5A IF1=2.75A IF1=2.75A IPP=27A IPP=27A IF1=13.5A IF1=13.5A

IF2=5.5A IF2=5.5A IF2=27A IF2=27A

Condition 4 VR1= 1'Vf: 1071000  VR1= 1'\’:3: 1011000 VR1= 1-VCL 8/20 ps | VR1= 1-VCL 8/20 ps

Condition 5 VR2= 2-\/;‘,5\_ 1011000 | VR2= 2-\/5: 1011000 VR2= 2-VCL 8/20 ps | VR2= 2-VCL 8/20 ps

Min. Datasheet

Typ. Datasheet

Max. Datasheet 113 113 4.91 4.91 146 146 2.20hm 2.20hm

C Direct Reverse Direct Reverse Direct Reverse Direct Reverse

UNIT \ \ Ohm Ohm Vv \ ohm ohm

N 15 15 15 15 15 15 15 15

Min 95 94.9 2.109 2.472 98.08 98.08 0.611 0.603

Max 97.5 97.1 3.381 2.909 100.83 100.83 0.679 0.679

Avg. 96.04 95.9 2.766 2.71 99.48 99.48 0.642 0.6373

(*)These data are indicative values given as information only. Please note that the ST guarantee is the compliance of the products to the ST datasheet. Parameters distributions are not considered as a ST guarantee under
any circumstances.
Please note that these electrical parameters are 100% tested at 25°C at Final stage of back-end manufacturing before deliveries to customers
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6.2Physical Dimensions

SMA package dimensions

0.280

Wl b e

1 1.540 2818 E.0&ED
2 2107 0160 1.536 0.260 2825 5065 4.3749 1.065
3 2138 0133 1.530 0.268 2.800 508D 4.383 1.040
4 2128 i3 1.551 027 2.806 5128 4,371 1.097
b 2124 124 1.537 0.271 2810 5115 4.364 1.051
B 2083 o137 1528 0.281 2817 E.0&2 4.37M 1.065
T 216 0144 1.551 0.276 2502 5117 4375 1.035
B 2087 0oi0a 1.530 0.266 2.810 5.1 4379 1.023
g 2132 R R 1] 1.543 0.2r3 2804 5.080 4.382 1.041
10 2132 122 1.541 0.280 2814 5133 4376 1.021
1 2137 0142 1536 0.7 2.8 5.0E8 4379 1.021
12 2088 o132 1.528 0.261 2508 51049 4.3 1.6
13 2146 137 1.533 0.267 2820 5123 4.380 1.072
14 2136 2 1.544 0270 2.818 5068 4.368 1.045
15 2115 0132 1.533 0.271 2813 5.0z 4364 1.042
& 2107 o118 1.532 0.276 2.837 E.0a7 4382 1.039
17 2126 o130 1.541 0.265 2818 B 104 4376 1.020
18 2132 0134 1.532 0.285 2.503 5112 4378 1.045
19 2130 0142 1.528 0.268 2827 5113 4379 1029
20 2121 o118 1.520 0.263 2.504 6127 4.383 1.6
21 2130 (8 1] 1.543 0.271 2823 EAZT 4.368 1.040
22 2146 0136 1565 0.3 2814 t.07a 4.362 1.020
23 2114 0130 1.536 0.263 2.789 5102 4376 1.0386
24 2126 o140 1.540 0.272 2820 5133 4380 1.037
25 2133 03T 1.537 0272 2.820 5088 4376 1.052
26 2099 16 1.530 0.268 2.800 EATT 4.389 1.030
27 2089 oioT 1524 0.266 2.8520 E.07TS 4.383 1.063
28 2108 111 1.547 0.574 2 B26 &.070 4376 1.074
29 2100 3.105 1631 0.974 2B14 E.110 4.970 1.068
o 2140 0124 1.540 0.268 2816 5110 4.385 1.042
MIN 2.087 0.104 1.524 0.250 2.799 5.062 4.362 1.016
MAX 2,146 0.150 1.555 0.280 2837 5ATT 4.389 1.074
AVG 2121 0.128 1.538 0.269 2814 5.104 4.376 1.041
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SMB package dimensions

LA

awE
RS DI

|H.
.

&

1
: i ; oes
Esidiectonal LA '_' _ :_ ._-: "_':;'_‘
L 1 ' o
Cote Al A2 b c D E E1 L
1 218 0.16 204 0.28 3.62 5.4 4.55 1.09
2 214 0.7 203 0.24 3.51 53R 4.5 1.11
3 2.18 07 203 .28 3.51 636 4.55 1.08
4 2197 016 20 0.249 a5z 538 4.53 1.10
& 211 0.16 203 0.29 A.51 5.5 4.5 1.12
& 214 0.14 202 .29 .53 5.34 4.55 1.10
T 2.16 05 202 0.28 347 533 4.5 1.0
L] 2AT 018 202 .24 a.50 6.5 4.53 1.06
9 2497 0.16 202 [ A.51 5.36 4.5 1.09
10 217 015 2m 0.28 3.49 b.ad 4.5 1.11
1" 217 016 203 0.28 .50 536 4.52 1.07
12 247 0.6 203 .28 3.51 bar 4.54 1.07
13 218 015 204 0.28 a.52 536 4.5 1.08
14 2.18 016 202 0.24 3.51 530 4.54 1.07
18 217 0.14 20 0.24 A.50 53R 4.53 1.04
16 247 018 202 .29 353 536 4.52 1.10
17 217 016 205 0.27 352 5.38 4.51 1.10
18 2.18 0.15 203 0.28 A.53 bay 4.50 1.11
19 215 015 202 0oy A.60 bar 4.52 .11
20 247 016 202 0.24 453 bar 4.53 111
Fl 218 0.16 20 .24 a6 54 4.50 1.10
22 247 0.16 203 0.23 3.56 541 452 1.07
23 216 015 202 0.28 a.bb b.ar 4.50 1.11
24 218 0.16 203 0.24 a.52 baa 4.53 1.11
25 217 0.14 203 0.29 356 5.36 4.52 1.11
26 247 015 202 0.28 A.50 Lar 4.52 1.09
a 2.18 015 202 0.24 3.650 5.36 4.5 1.08
28 217 0.16 202 0.28 3.56 534 4.51 1.040
20 247 01e 202 .28 3.56 5.2A 4.449 1.08
ai 2197 015 204 0.28 3.54 5.a3 4.50 1.10
LSL 190 0.05 195 015 330 5,10 4.05 075
usL 245 0.20 2.20 040 395 560 460 1.50
MIN 211 0.14 2.01 027 .47 533 4.49 1.06
MAX 118 0.17 205 0.29 356 541 455 1.12
ANG L17 0.16 2.02 0.28 3.52 5.36 4.52 1.09
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6.3Tests description

High Temperature
Reverse Bias

with diffusion process and internal
circuitry limitations.

Forward: device is forward biased with
a current fixed and adjusted to reach
the targeted junction temperature

Test name | Description Purpose
Die Oriented

The. dewpe IS stresseq in static To determine the effects of bias conditions and

configuration, trying to satisfy as much temperature on solid state devices over time. It

as possible the following conditions: >mp S : M
S simulates the devices' operating condition in an

- Low power dissipation accelerated wa

HTRB - Max. supply voltage compatible y:

To maximize the electrical field

across either reverse-biased junctions or dielectric
layers, in order to investigate the failure modes
linked to mobile contamination, oxide ageing,
layout sensitivity to surface effects.

To assess active area and contacts integrity

Package Oriented

PC
Preconditioning

The device is submitted to a typical
temperature profile used for surface
mounting devices, after a controlled
moisture absorption.

As stand-alone test: to investigate the moisture
sensitivity level.

As preconditioning before other reliability tests: to
verify that the surface mounting stress does not
impact on the subsequent reliability performance.
The typical failure modes are "pop-corn" effect and
delamination.

H3TRB
High Humidity High
Temperature
Reverse Bias

The device is biased in static
configuration minimizing its internal
power dissipation, and stored at
controlled conditions of ambient
temperature and relative humidity.

To evaluate the package moisture resistance with
electrical field applied, both electrolytic and galvanic
corrosion are put in evidence.

The device is submitted to cycled

To investigate failure modes related to the thermo-
mechanical stress induced by the different thermal

Unbiased Highly
Accelerated Stress

steam, at fixed and controlled
conditions of pressure and

TC . ) ) L .

temperature expansion of the materials interacting in the die-
Temperature . - . .

. excursions, between a hot and a cold |package system. Typical failure modes are linked to

Cycling T . . . . .
chamber in air metal displacement, dielectric cracking, molding
atmosphere. compound delamination, wire-bonds failure, die-

attach layer degradation.

UHAST The device is stored in saturated To investigate corrosion phenomena affecting die or

package materials, related to chemical
contamination and package hermeticity.

test + no external crack

Test temperature.
DPA - . . . . I .
. Specific construction analysis on To investigate on reliability stresses impact on
Destructive Cos . -
. random parts that have successfully |delamination, corrosion and product construction
Physical ; .
- completed THB or TC. integrity.
Analysis
.RSH Package is dlppe_d .by the Iead; Na 7o simulate wave soldering process and verify that
Resistance to solder bath after initial wet ageing (for ackaae will not be thermallv damaaed durind this
Solder Heat SMDs only). Assessment by electrical P 9 y 9 9

step.
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Dead Bug Test

determine the bad solderability
behavior

Test name Description Purpose
To valuat hewetabiy of e | COTPONeTt 25 e uy e o on s sttt
DBT package leads. Good indicator to y )

Then run once through the reflow oven with leadfree
temperature profile. Visual inspection is performed
with suitable tool.

SD
Solderability

The purpose of this test method is to
provide a referee condition for the
evaluation of the solderability of
terminations (including leads up to
0.125 inch in diameter) that will be
assembled using tin lead eutectic
solder.

This evaluation is based on the ability of these
terminations to be wetted and to produce a suitable
fillet when coated by tin lead eutectic solder. These
procedures will test whether the packaging materials
and processes used during the manufacturing
operations process produce a component that can
be successfully soldered to the next level assembly
using tin lead eutectic solder. A preconditioning test
is included in this test method, which degrades the
termination finish to provide a guard band against
marginal finish.

Functional Tests

RS
Repetitive Surges

The device is submitted to a reverse
current peak: Ipp, which depends of
the current holding of the product.

To evaluate the holding of the component to a high
electrical field. Short circuit or hot point is expected
as failure mechanism.
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