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DATE: 9 June, 2017
PCN #: 2153

PCN Title: Qualification of Additional Assembly Sites and Package Outline
Dimension Changes

Dear Customer:

This is an announcement of change(s) to products that are currently being
offered by Diodes Incorporated.

We request that you acknowledge receipt of this notification within 30 days of the
date of this PCN. If you require samples for evaluation purposes, please make a
request within 30 days as well. Otherwise, samples may not be built prior to this
change. Please refer to the implementation date of this change as it is stated in
the attached PCN form. Please contact your local Diodes sales representative to
acknowledge receipt of this PCN and for any sample requests.

The changes announced in this PCN will not be implemented earlier than 90
days from the notification date stated in the attached PCN form.

Previously agreed upon customer specific change process requirements or
device specific requirements will be addressed separately.

For questions or clarification regarding this PCN, please contact your local
Diodes sales representative.

Sincerely,

Diodes Incorporated PCN Team
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PRODUCT CHANGE NOTICE PCN-2153 REV 1
Notification Date: Implementation Date: Product Family: Change Type: PCN #:
9 June, 2017 9 September, 2017 Discrete Assembly Site and 2153
Design
TITLE

Qualification of Additional Assembly Sites, and Package Outline Dimension Changes

DESCRIPTION OF CHANGE

This PCN is being issued to notify customers that in order to assure continuity of supply for select parts, Diodes has qualified
additional assembly and test sites, Tianshui Huatian Electronic Group (HTME) using wire bond and Eris Technology Corp (ERIS)
using clip bond for specific devices. For select parts using the TO252 package, the Package Outline Dimensions (POD) will
change for one of the dimensions.

Full electrical characterization and high reliability testing has been completed on representative part numbers to ensure there is
no change to device functionality or electrical specifications in the datasheet.

Please contact your local Diodes representatives for any questions or additional information.

IMPACT

Figure 1: Current Configuration of TO220AB
Figure 2: New Configuration for TO220AB (Option A is baseline and Eris, Option B is HTME)
Note: The new POD's dimensions are the same as the baseline.

Figure 3: Current Configuration of TO252
Figure 4: New Configuration of TO252 (Option A is baseline and Option B is HTME)
Note: The L4 dimension has changed from min 0.64mm to min 0.60mm

Figure 5: Current Configuration of TO263
Figure 6: New Configuration of TO263AB (Option A is baseline and Option B is HTME)
Note: The new POD's dimensions are the same as the baseline.

PRODUCTS AFFECTED

Table 1: Additional Assembly and Test Site, Tianshui Huatian Electronic Group in Tianshui, China (HTME)
Table 2: Additional Assembly and Test Site, Eris Technology Corp in New Taipei, Taiwan (ERIS)
Table 3: Additional Assembly and Test Sites, HTME and ERIS

WEB LINKS
Manufacturer’s Notice: https://www.diodes.com/quality/product-change-notices/diodes-product-change-notices/
For More Information Contact: http://www.diodes.com/contacts.html
Data Sheet: http://www.diodes.com/catalog

DISCLAIMER

Unless a Diodes Incorporated Sales representative is contacted in writing within 30 days of the posting of this notice,
all changes described in this announcement are considered approved.
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Table 1: Additional Assembly and Test Site, Tianshui Huatian Electronic Group in Tianshui, China (HTME)

SBR1045CTL-13

SBR10U200CTB-13-G

SBR20A120CT-G

SBR20U40CT-G

SBR30A45CTB-13-G

SBR5U100D1-13

SBR10100CT-G

SBR10U200CTB-G

SBR20A150CT-G

SBR20UGOCT-G

SBR30A45CT-G

SBR6100CTL-13

SBR10100CTL-13

SBR10U300CT-G

SBR20A200CTB-13-G

SBR30150CT-G

SBR30A50CT-G

SBR6200CTL-13

SBR10120CTL-13

SBR10U45D1-13

SBR20A200CT-G

SBR30200CT-G

SBR30A60CTB-13-G

SBR660CTL-13

SBR10150CT-G

SBR15U100CTL-13

SBR20A300CT-G

SBR30300CT-G

SBR30AG0CT-G

SBR10150CTL-13

SBR20150CT-G

SBR20A40CT-G

SBR3045SCTB-13-G

SBR40100CT-G

SBR10200CT-G

SBR2045CT-G

SBR20A60CTB-13-G

SBR30A100CTB-13-G

SBR40150CT-G

SBR10200CTL-13

SBR2060CT-G

SBR20A60CT-G

SBR30A150CT-G

SBR4060CT-G

SBR1045D1-13

SBR20A100CT-G

SBR20U150CT-G

SBR30A40CT-G

SBR545D1-13

Table 2: Additional assembly and test site Eris Technology Corp in New Taipei, Taiwan (ERIS)

SBR40U100CT-G

SBR40U120CT-G

SBR60A100CT-G

Table 3: Additional Test and Assembly Sites, HTME and Eris

SBR10U100CT-G

SBR20100CT-G

SBR20A45CT-G

SBR20U100CT-G

SBR30100CT-G

SBR3045CT-G

SBR3060CT-G

SBR30A100CT-G

SBR30A120CT-G
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Figure 1: Current Configuration of TO220AB
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Figure 2: New Configuration for TO220AB (Option A is baseline and Eris, Option B is HTME)
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Figure 3: Current Configuration of TO252
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Figure 4: New Configuration of TO252 (Option A is baseline and Option B is HTME)
The L4 dimension has changed from min 0.64mm to min 0.60mm
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Figure 5: Current Configuration of TO263

TO263AB (D2PAK)

E A
= = 2
L1 _] " — TO263AB (D2PAK)
Tlﬂv Dim | Min | Max | Typ
v A (407|482 -
L A1 |000|025 | -
l o b |051|099 -
! | m— b2 145 (1.77 -
Lz |
} | C 0.356) 0.73 -
1 L] c2 [1.143]| 165 -
u;_. _l L D B39 965 -
b O f.55 | 6.95 -
——r—— Sea Detall B C
b e —e—t—— e 754 TYP
E 066 (10.66 -
[ ] E1 623823 -
1 C r
L3— ) | H 14.61(15.87 -
Gauge Plane E O
p \\ 4 \ L 178 2.79 -
Ef_ g::a L1 - 167 -
\ L b L2 [ - [aar| -
—— —— Al
L3 - - 0.254
Detail B u d 0* a8 -
All Dimensions in mm
Page 8 of 9
DIC-034 R3 Diodes Incorporated Rel Date: 2/10/2016

www.diodes.com



DrCOES.

I M €C O R P O R AT E D

Figure 6: New Configuration of TO263AB

(Option A is baseline and Option B is HTME)
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Certificate of Design, Construction & Qualification

pEENTORAT S Description: Porting SBR T0252/263/220 to TSHT (HTME)
Category Qual Source device Qual Device 1 Qual Device 2 Qual Device 3
Product Part Number SBR30A100CT SBR20A200CT SBR20A150CT SBR20A300CT
Assembly Package Type TO220-3L TO220-3L TO220-3L TO220-3L
Assembly Package Size 28.6%10.11*%4.57 28.6%10.11*%4.57 28.6%10.11*%4.57 28.6%10.11*%4.57
Wafer Die Name(s) C150BA0100AB C100EA0200DA1 C100AD0150AB1 C100EA0300DA1
Wafer Die Size (W/L/Thickness) - After Saw 2.84*2.84*%0.305 2.61*%2.61*0.305 2.61*2.61*0.305 2.61*2.61*0.305
Wafer Die Process / Technology Super Barrier Rectifier Super Barrier Rectifier Super Barrier Rectifier Super Barrier Rectifier
Wafer Wafer FAB/ Location CSMC CSMC CSMC CSMC
Wafer Wafer Diameter 6inch 6inch 6inch 6inch
Wafer Front Metal Type ALSiCu ALSiCu ALSiCu ALSiCu
Wafer Front Metal Layer Number/ Thickness 4um 4um 4um 4um
Wafer Back Metal Type (All Layers) TiNiAg TiNiAg TiNiAg TiNiAg
Wafer Back Metal Thickness (All Layers) 1.14um 1.14um 1.5um 1.14um
Wafer No of masks Steps 4 5 4 5
Assembly Die quantity per package (e.g. single or dual dies) 2 2 2 2
Assembly Die Attach Method (DB Epoxy/Solder Type) Soft Solder Soft Solder Soft Solder Soft Solder
Assembly Die Attach Material/ Supplier Pb95.55n2Ag2.5 Pb95.55n2Ag2.5 Pb95.55n2Ag2.5 Pb95.55n2Ag2.5
Assembly Bond Wire/Clip Bond Material / Supplier Al Al Al Al
Assembly Bond Type (at Die) Ultrasonic Ultrasonic Ultrasonic Ultrasonic
Assembly Bond Type (at LF) Ultrasonic Ultrasonic Ultrasonic Ultrasonic
Assembly No. of bond over active area 4 4 4 4
Assembly Glass Transistion Temp 167C 167C 167C 159C
Assembly Terminal Finish (Plating) Material Tin(%) Tin(%) Tin(%) Tin(%)
Assembly Header plating (Die Land Area) Bare copper Bare copper Bare copper Bare copper
Assembly Wire Diameter 15mil 15mil 15mil 15mil
Assembly Leadframe Type TO-220AB-3L TO-220AB-3L TO-220AB-3L TO-220AB-3L
Assembly Leadframe Material KFC KFC KFC KFC
Assembly Lead Frame Manufacturer &BsSDI &ESDI &ESDI &ESDI
Assembly Molding Compound Type GR200 GR200 GR200 EME-E110GH
Assembly Mold Compound Material Manufacturer JE 7 HEHenkel 3% 7 #Henkel JE 7 HEHenkel ChangShu SUMIKON
Assembly Green Compound (Yes/No) yes yes yes yes
Assembly Lead-Free (Yes/No) yes yes yes yes
Assembly Assembly Site/ Location HTME (TSHT) HTME (TSHT) HTME (TSHT) HTME (TSHT)
Assembly Test Site/ Location HTME (TSHT) HTME (TSHT) HTME (TSHT) HTME (TSHT)
Product Max Junction Temp 150C 150C 150C 150C
Product DataSheet SBR30A100 SBR20A200 SBR20A150 SBR20A300
m— — — — —
Reliability and Characterization Testing
Accept on #
;::)ff;; Test Test Conditions Duration / Limits Sa:::lee ds/ize #of Lots X = Test Needed PZ::;I::H X = Test Needed P:::;‘::“ X = Test Needed P:::;‘::“ X = Test Needed P:::;‘::“
per Lot
Bake 125C 24 Hrs SMD only, X PASS X Pass X Pass X Pass
2 MSL1 Pre-conditioning Soak 85C, 85% RH 168Hrs for Test #7, 3 Assembly lots X PASS X Pass X Pass X Pass
IR reflow 260C 3 cycles 8,9&10 X PASS X Pass X Pass X Pass
All qualification parts submitted for
3 EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 PER SPEC testing X PASS X Pass X Pass X Pass
4 PARAMETRIC -55C, 25C, 85C, 125€, 150C Operating Range, Per | /g 3 wafer lots X PASS X Pass X Pass X Pass
VERIFICATION (PV) Data Sheet
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET 0/45 3 wafer lots X PASS X Pass X Pass X Pass
168 Hrs 0/77 X PASS X Pass X Pass X Pass
5 HTRB Ta=150°C or Max Tj, Vd=100%, PER MIL-STD-750-1 500 Hrs 0/77 3 wafer lots X PASS X Pass X Pass X Pass
1000 Hrs 0/77 X PASS X Pass X Pass X Pass
168 Cycles 0/77 X PASS X Pass X Pass X Pass
7 TC Ta=-65C to 150C or Max Tj, PER JESD22A-104 500 Cycles 0/77 3 Assembly lots X PASS X Pass X Pass X Pass
1000 Cycles 0/77 X PASS X Pass X Pass X Pass
8 PCT/AC Ta=121°C 15PSIG :f;Z%RH; PER JESD22- 96 Hrs 0/77 3 Assembly lots X PASS X Pass X Pass X Pass
168 Hrs 0/77 X PASS X Pass X Pass X Pass
9alt HHT Ta=852C, 85% RH, 500 Hrs 0/77 3 wafer lots X PASS X Pass X Pass X Pass
1000 Hrs 0/77 X PASS X Pass X Pass X Pass
2520 Cycles 0/77 X PASS X Pass X Pass X Pass
10 1oL MIL-STD-750 Method 1037 (N/A for TVS) 7560 Cycles 0/77 3 wafer lots X PASS X Pass X Pass X Pass
15000 Cycles 0/77 X PASS X Pass X Pass X Pass
HBM (AEC-Q101-001) PER DATA SHEET 0/30 1 wafer lot X PASS X Pass X Pass X Pass
11 ESD CDM (AEC-Q100-005) PER DATA SHEET 0/30 1 wafer lot X PASS X Pass X Pass X Pass
MM ( AEC-Q101-002) PER DATA SHEET 0/30 1 wafer lot X PASS X Pass X Pass X Pass
13 P.ackage.PhyslcaI JESD22-B100 Package Outline 0/30 1 Assembly lot X PASS X Pass X Pass X Pass
Dimemsions (PD)
20 RESIST:E‘ACTE(LCS):)OLDER JESD22 A-111 (SMD), B-106 (PTH) (260C @30S) PER SPEC 0/30 1 Assembly lot X PASS X Pass X Pass X Pass
21 Solderability J-STD-002; JESD22B102 (245C +0/5S) 5 Seconds 0/10 1 Assembly lot X PASS X Pass X Pass X Pass
22 THERMAIETF{:)SISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 1 Assembly lot X PASS X PASS X PASS X PASS
23 Wire Bond Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/ min of 5 1 Assembly lot X PASS X PASS X PASS X PASS
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/5 1 Assembly lot X PASS X PASS X PASS X PASS
SummaTy:

Submitted By:
Approved By:

2015/4/9 Caixia Wei






Certificate of Design, Construction & Qualification

Description: Porting SBR to TSHT (HTME)

Category Qual Device 1 Qual Device 2 Qual device 3
Product Part Number SBR10100CTB-13 SBR20A200CTB-13 SBR30A100CT
Assembly Package Type T0263-3L T0263-3L T0220-3L
Assembly Package Size 15.24*10.16*4.44 15.24*10.16*4.44 28.6%10.11*4.57
Wafer Die Name(s) CO50BA0100AB1 C100EA0200DA1 C150BA0100AB
Wafer Die Size (W/L/Thickness) 1.516*1.516*0.305 2.61*2.61*0.305 2.84*2.84*0.305
Wafer Die Process / Technology Super Barrier Rectifier Super Barrier Rectifier Super Barrier Rectifier
Wafer Wafer FAB CSMC CSMC CSMC
Wafer Wafer Diameter 6inch 6inch 6inch
Wafer Front Metal Type ALSiCu ALSiCu ALSiCu
Wafer Front Metal Thickness 4um 4um 4um
Wafer Back Metal Type (All Layers) TiNiAg TiNiAg TiNiAg
Wafer Back Metal Thickness (All Layers) 1.14um 1.14um 1.14um
Assembly Die quantity per package (e.g. single or dual dies) 2 2 2
Assembly Die Attach Method (DB Epoxy/Solder Type) Soft Solder Soft Solder Soft Solder
Assembly Die Attach Material Pb95.55n2Ag2.5 Pb95.55n2Ag2.5 Pb95.55n2Ag2.5
Assembly Bond Wire/Clip Bond Material Al Al Al
Assembly Bond Type (at Die) Ultrasonic Ultrasonic Ultrasonic
Assembly Bond Type (at LF) Ultrasonic Ultrasonic Ultrasonic
Assembly No. of bond over active area 2 2 4
Assembly Glass Transistion Temp 140C 140C 167C
Assembly Terminal Finish (Plating) Material Tin(%) Tin(%) Tin(%)
Assembly Header plating (Die Land Area) Bare copper Bare copper Bare copper
Assembly Wire Diameter 15mil 15mil 15mil
Assembly Leadframe Type TO-263-3L TO-263-3L TO-220AB-3L
Assembly Leadframe Material 12SnOFC-H & KFC 12SnOFC-H & KFC KFC
Assembly Lead Frame Manufacturer Shunde / Friends Run Shunde / Friends Run 5i&SDI
Assembly Molding Compound Type EME-G630AY EME-G630AY GR200
Assembly Mold Compound Material Manufacturer Sumitomo Suzhou Sumitomo Suzhou &7 HEHenkel
Assembly Green Compound (Yes/No) yes yes yes
Assembly Lead-Free (Yes/No) yes yes yes
Assembly Assembly Site HTME HTME HTME (TSHT)
Assembly Test Site HTME HTME HTME (TSHT)
Product Max Junction Temp 150C 150C 150C
Product Max Thermal resistance Junc (case) 6C/W 6C/W N/A
Product DataSheet SBR10100CTB SBR20A200CTB SBR30A100
— _ I _
Realibility and Characterization Testing
Z;:)':f;; Test Test Conditions Du:i::li(:: / Fail/SS X = Test Needed P::;’Lt:" X = Test Needed P::;’Lt:" X = Test Needed P::;Tasill
MSLL Pre- Bake 125C 24 Hrs 0/385 X PASS X PASS X PASS
2 conditioning Soak 85C, 85% RH 168Hrs 0/385 X PASS X PASS X PASS
IR reflow 260C 3 cycles 0/385 X PASS X PASS X PASS
3 fé(\:')ERNAL VISUAL MIL-STD-750 METHOD 2071 PER SPEC 0/500 X PASS X PASS X PASS
PARAMETRIC Operating
4 VERIFICATION -55C, 25C, 85C, 125C, 150C Range, Per Data| 0/25 X PASS X PASS X PASS
(PV) Sheet
FORWARD SURGE MIL-750D, METHOD 4066 PER DATA SHEET| 0/45 X PASS X PASS X PASS
HTRB T=150°C Vd=100%, PER JESD22 A-108 168 Hrs 0/77 X PASS X PASS X PASS
5 500 Hrs 0/77 X PASS X PASS X PASS
1000 Hrs 0/77 X PASS X PASS X PASS
TC -65C to 150C PER JESD22A-104 168 Cycles 0/77 X PASS X PASS X PASS
7 500 Cycles 0/77 X PASS X PASS X PASS
1000 Cycles 0/77 X PASS X PASS X PASS
HHT 852C, 85% RH, 168 Hrs 0/77 X PASS X PASS X PASS
500 Hrs 0/77 X PASS X PASS X PASS
1000 Hrs 0/77 X PASS X PASS X PASS
8 alt PCT/AC T=121°C 15PSIG 100%RH 96 Hrs 0/77 X PASS X PASS X PASS
10L MIL-STD-750 Method 1037 (N/A for TVS) 2520 Cycles 0/77 X PASS X PASS X PASS
10 7560 Cycles | 0/77 X PASS X PASS X PASS
15000 Cycles | 0/77 X PASS X PASS X PASS
ESD HBM (AEC-Q101-001) PER DATA SHEET| 0/30 X PASS X PASS X PASS
11 CDM (AEC-Q100-005) PER DATA SHEET| 0/30 X PASS X PASS X PASS
MM ( AEC-Q101-002) PER DATA SHEET 0/30 X PASS X PASS X PASS
13 PD JESD22-B1008B Package 0/30 X PASS X PASS X PASS
Outline
RESISTANCE TO
20 SOLDER HEAT JESD22 B-106 (260C @30S) PER SPEC 0/30 X PASS X PASS X PASS
(RSH)
21 Solderability J-STD-002 (245C +0/5S) 5 Seconds 0/10 X PASS X PASS X PASS
22 THERMAL JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 X PASS X PASS X PASS
RESISTANCE (TR)
Wire Bond
23 Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/30 X PASS X PASS X PASS
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/30 X PASS X PASS X PASS
Summary: All pass full Hi-rel 1000h. Caixai Wei,7/7/2015

Submitted By:
Approved By:

Caixai Wei,7/15/2015






Certificate of Design, Construction & Qualification

Description: Porting SBR T0252/263/220 to TSHT (HTME)

Category Qual Device 1 Qual Device 2 Qual Device 3 Qual Device 4 Qual Device 5
Product Part Number SBR1045CTL-13 SBR10100CTB-13 SBR6100CTL-13 SBR6200CTL-13 SBR10U45D1-13
Assembly Package Type T0252-3L TO263-3L TO252-3L TO252-3L TO252-3L
Assembly Package Size 9.9%6.58%2.29 15.24*10.16%4.44 9.9%6.58*2.29 9.9%6.58*2.29 9.9%6.58*2.29
Wafer Die Name(s) CO50BA0040BB1 CO50BA0100AB1 CO50BA0100AB1 CO50DA0200DA1 C100AD0045BA1
Wafer Die Size (W/L/Thickness) 1.516*1.516*0.305 1.516*1.516*0.305 1.516*1.516*0.305 1.514*1.514*0.305 2.61*%2.61*0.305
Wafer Die Process / Technology Super Barrier Rectifier Super Barrier Rectifier Super Barrier Rectifier Super Barrier Rectifier Super Barrier Rectifier
Wafer Wafer FAB CSMC CSMC CSMC CSMC CSMC
Wafer Wafer Diameter 6inch 6inch 6inch 6inch 6inch
Wafer Front Metal Type ALSiCu ALSiCu ALSiCu ALSiCu ALSiCu
Wafer Front Metal Thickness 4um 4um 4um 4um 4um
Wafer Back Metal Type (All Layers) TiNiAg TiNiAg TiNiAg TiNiAg TiNiAg
Wafer Back Metal Thickness (All Layers) 1.14um 1.14um 1.14um 1.14um 1.14um
Wafer No of masks Steps 4 4 4 5 4
Assembly Die quantity per package (e.g. single or dual dies) 2 2 2 2 1
Assembly Die Attach Method (DB Epoxy/Solder Type) Soft Solder Soft Solder Soft Solder Soft Solder Soft Solder
Assembly Die Attach Material Pb95.55n2Ag2.5 Pb95.55n2Ag2.5 Pb95.55n2Ag2.5 Pb95.55n2Ag2.5 Pb95.55n2Ag2.5
Assembly Bond Wire/Clip Bond Material Al Al Al Al Al
Assembly Bond Type (at Die) Thermo sonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic
Assembly Bond Type (at LF) Thermo sonic Thermo sonic Thermo sonic Thermo sonic Thermo sonic
Assembly No. of bond over active area 2 2 2 2 2
Assembly Glass Transistion Temp 140C 140C 140C 140C 140C
Assembly Terminal Finish (Plating) Material Tin(%) Tin(%) Tin(%) Tin(%) Tin(%)
Assembly Header plating (Die Land Area) Bare copper Bare copper Bare copper Bare copper Bare copper
Assembly Wire Diameter 15mil 15mil 15mil 15mil 15mil
Assembly Leadframe Type TO252-2 TO-263-3L T0252-2 T0252-2 T0252-2
Assembly Leadframe Material 12SnOFC-H & KFC 12SnOFC-H & KFC 12SnOFC-H & KFC KFC KFC
Pl TR S — Yonghong / Shunde / Shunde / Friends Run Yonghong / Shunde / Yonghong / Shunde / Yonghong / Shunde /
Fengshan three good Fengshan three good Fengshan three good Fengshan three good
Assembly Molding Compound Type EME-G630AY EME-G630AY EME-G630AY EME-G630AY EME-G630AY
Assembly Mold Compound Material Manufacturer Sumitomo Suzhou Sumitomo Suzhou Sumitomo Suzhou Sumitomo Suzhou Sumitomo Suzhou
Assembly Green Compound (Yes/No) yes yes yes yes yes
Assembly Lead-Free (Yes/No) yes yes yes yes yes
Assembly Assembly Site HTME (TSHT) HTME (TSHT) HTME (TSHT) HTME (TSHT) HTME (TSHT)
Assembly Test Site HTME (TSHT) HTME (TSHT) HTME (TSHT) HTME (TSHT) HTME (TSHT)
Product Max Junction Temp 150C 150C 150C 150C 150C
Product Max Thermal resistance Junc (amibent) 47C/W N/A 49C/W N/A 34C/W
Product DataSheet S_BR1045CTL S_BRlOlOOCTB SBR6100CTL SBR6200CTL SBR10U45D1
Realibility and Characterization Testing
arCy Test Test Conditions Duration / Limits | Fail/SS X = Test Needed Results. X = Test Needed Results. X = Test Needed Results. X = Test Needed Results. X = Test Needed Results.
Q101 (D) Pass/Fail| Pass/Fail| Pass/Fail| Pass/Fail| Pass/Fail|
MSLL Pre- Bake 125C 24 Hrs 0/385 X PASS X PASS X PASS X PASS X PASS
2 conditioning Soak 85C, 85% RH 168Hrs 0/385 X PASS X PASS X PASS X PASS X PASS
IR reflow 260C 3 cycles 0/385 X PASS X PASS X PASS X PASS X PASS
3 EXTERNAL MIL-STD-750 METHOD 2071 PER SPEC 0/500 X PASS X PASS X PASS X PASS X PASS
VISUAL (EV)
PARAMETRIC o .
4 VERIFICATION -55C, 25C, 85C, 125C, 150C perating Range,| g X PASS X PASS X PASS X PASS X PASS
Per Data Sheet
(PV)
F(;TJ\{:(?ED MIL-750D, METHOD 4066 PER DATA SHEET | 0/45 X PASS X PASS X PASS X PASS X PASS
HTRB T=150°C Vd=100%, PER JESD22 A-108 168 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS
5 500 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS
1000 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS
TC -65C to 150C PER JESD22A-104 168 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS
7 500 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS
1000 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS
HHT 8529C, 85% RH, 168 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS
500 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS
1000 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS
8alt PCT/AC T=121°C 15PSIG _100%RH 96 Hrs 0/77 X PASS X PASS X PASS X PASS X PASS
oL MIL-STD-750 Method 1037 (N/A for TVS) 2520 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS
10 7560 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS
15000 Cycles 0/77 X PASS X PASS X PASS X PASS X PASS
ESD HBM (AEC-Q101-001) PER DATA SHEET | 0/30 X PASS X PASS X PASS X PASS X PASS
11 CDM (AEC-Q100-005) PER DATA SHEET | 0/30 X PASS X PASS X PASS X PASS X PASS
MM ( AEC-Q101-002) PER DATA SHEET | 0/30 X PASS X PASS X PASS X PASS X PASS
13 PD JESD22-B100B Package Outline | 0/30 X PASS X PASS X PASS X PASS X PASS
RESISTANCE TO
20 SOLDER HEAT JESD22 B-106 (260C @30S) PER SPEC 0/30 X PASS X PASS X PASS X PASS X PASS
(RSH)
21 Solderability J-STD-002 (245C +0/5S) 5 Seconds 0/10 X PASS X PASS X PASS X PASS X PASS
THERMAL
22 RESISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 X PASS X PASS X PASS X PASS X PASS
(TR)
Wire Bond
23 Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/30 X PASS X PASS X PASS X PASS X PASS
24 BOND SHEAR AEC-Q101-003 Cpk>1.66 0/30 X PASS X PASS X PASS X PASS X PASS
25 Die Sheir MIL-STD-750 (2017) Cpk>1.66 0/30 X PASS X PASS X PASS X PASS X PASS
Summary: All pass full Hi-rel 1000h. Caixai Wei,7/31/2014

Submitted By:
Approved By:

Caixai Wei,7/25/2014
Frank Chen, 6/16/2014






Certificate of Design, Construction & Qualification

Description: Porting SBR T0252/263/220 to TSHT (HTME)

Category Qual Device 6 Qual Device 7
Product Part Number SBR20A120CT SBR30A100CT
Assembly Package Type TO220-3L T0220-3L
Assembly Package Size 28.6%10.11*4.57 28.6%10.11*4.57
Wafer Die Name(s) C100AC0120AB C150BA0100AB
Wafer Die Size (W/L/Thickness) 2.61*2.61*0.305 2.84*2.84*0.305
Wafer Die Process / Technology Super Barrier Rectifier Super Barrier Rectifier
Wafer Wafer FAB CSMC CSMC
Wafer Wafer Diameter 6inch 6inch
Wafer Front Metal Type ALSiCu ALSiCu
Wafer Front Metal Thickness 4um 4um
Wafer Back Metal Type (All Layers) TiNiAg TiNiAg
Wafer Back Metal Thickness (All Layers) 1.14um 1.14um
Wafer No of masks Steps 4 4
Assembly Die quantity per package (e.g. single or dual dies) 2 2
Assembly Die Attach Method (DB Epoxy/Solder Type) Soft Solder Soft Solder
Assembly Die Attach Material Pb95.55n2Ag2.5 Pb95.55n2Ag2.5
Assembly Bond Wire/Clip Bond Material Al Al
Assembly Bond Type (at Die) Thermo sonic Thermo sonic
Assembly Bond Type (at LF) Thermo sonic Thermo sonic
Assembly No. of bond over active area 4 4
Assembly Glass Transistion Temp 167C 167C
Assembly Terminal Finish (Plating) Material Tin(%) Tin(%)
Assembly Header plating (Die Land Area) Bare copper Bare copper
Assembly Wire Diameter 15mil 15mil
Assembly Leadframe Type TO-220AB-3L TO-220AB-3L
Assembly Leadframe Material KFC KFC
Assembly Lead Frame Manufacturer & iESDI & iESDI
Assembly Molding Compound Type GR200 GR200
Assembly Mold Compound Material Manufacturer &7 Henkel &7k Henkel
Assembly Green Compound (Yes/No) yes yes
Assembly Lead-Free (Yes/No) yes yes
Assembly Assembly Site HTME (TSHT) HTME (TSHT)
Assembly Test Site HTME (TSHT) HTME (TSHT)
Product Max Junction Temp 150C 150C
Product DataSheet SBR20A120 SBR30A100
Realibility and Characterization Testing
#in AEC- Test Test Conditions Duration / Limits | Fail/SS X = Test Needed Results‘ X = Test Needed Results‘
Q101 (D) Pass/Fail Pass/Fail
MSL1 Pre- Bake 125C 24 Hrs 0/385
2 conditioning Soak 85C, 85% RH 168Hrs 0/385
IR reflow 260C 3 cycles 0/385
EXTERNAL
3 MIL-STD-750 METHOD 2071 PER SPEC 0/500 X PASS X PASS
VISUAL (EV)
PARAMETRIC .
Operating Range,
4 VERIFICATION -55C, 25C, 85C, 125C, 150C 0/25 X PASS X PASS
Per Data Sheet
(PV)
FORWARD
SURGE MIL-750D, METHOD 4066 PER DATA SHEET | 0/45 X PASS X PASS
HTRB T=150°C Vd=100%, PER JESD22 A-108 168 Hrs 0/77 X PASS X PASS
5 500 Hrs 0/77 X PASS X PASS
1000 Hrs 0/77 X PASS X PASS
TC -65C to 150C PER JESD22A-104 168 Cycles 0/77 X PASS X PASS
7 500 Cycles 0/77 X PASS X PASS
1000 Cycles 0/77 X PASS X PASS
HHT 8529C, 85% RH, 168 Hrs 0/77 X PASS X PASS
500 Hrs 0/77 X PASS X PASS
1000 Hrs 0/77 X PASS X PASS
8 alt PCT/AC T=121°C 15PSIG 100%RH 96 Hrs 0/77 X PASS X PASS
oL MIL-STD-750 Method 1037 (N/A for TVS) 2520 Cycles 0/77 X PASS X PASS
10 7560 Cycles 0/77 X PASS X PASS
15000 Cycles 0/77 X PASS X PASS
ESD HBM (AEC-Q101-001) PER DATA SHEET | 0/30 X PASS X PASS
11 CDM (AEC-Q100-005) PER DATA SHEET | 0/30 X PASS X PASS
MM ( AEC-Q101-002) PER DATA SHEET | 0/30 X PASS X PASS
13 PD JESD22-B100B Package Outline 0/30 X PASS X PASS
RESISTANCE TO
20 SOLDER HEAT JESD22 B-106 (260C @30S) PER SPEC 0/30 X PASS X PASS
(RSH)
21 Solderability J-STD-002 (245C +0/5S) 5 Seconds 0/10 X PASS X PASS
THERMAL
22 RESISTANCE JESD 24-3, 24-4, 24-6 AS APPROPRIATE PER SPEC 0/10 X PASS X PASS
(TR)
Wire Bond
23 Strength MIL-STD-750 METHOD 2037 (JESD22-B116B) Cpk>1.66 0/30 X PASS X PASS
25 Die Shear MIL-STD-750 (2017) Cpk>1.66 0/30 X PASS X PASS
Summary: All pass full Hi-rel 1000h.

Submitted By:
Approved By:

Caixai Wei, 10/17/2014






ms CERTIFICATE OF DESIGN AND CONSTRUCATION

Printed specifications are not controlled documents . Verify revision before using.

Assembly and Test Site ERIS TW Glass Tansiteion Temperture (Tg) 150°C

DIC PIN SBR60A100CT Lead Frame Type CDA19210

Package Type TO 220AB Lead Frame M anufacturer ‘EITHDI_'ONG INDUSTRY CO.,
DIE P/N C300AB0100LAC2 Lead Frame Material Cu

DielLineor Process SBR Terminal Finish (Plating) M aterial Tin

Wafer Diameter 6 inch Header Plating (DieLand Area) N/A

Wafer Fab Site(s) CSMC Max Junction Temperature(Tj) 150°C

ID Method (multiple sites) N/A '(\:"aas’;ehjeé;“a' RE R RSl e 1.79°C/W

Assembly Locations(s) 6F.,NO.17, Lane 155, Sec.3, Bei-ShenRdl, Max Thermal Resistance Junction to 9.12°C/W

Shen Keng Hsiang, Taipei, Taiwan

Ambient (0JA)*

Test L ocations(s)

6F.,NO.17, Lane 155, Sec.3, Bei-ShenRd|
Shen Keng Hsiang, Taipei, Taiwan

Front Metal Type (Top Layer)

Al-Si-Cu + Ti-Ni-Ag

Die attach M ethod / M aterial

Solder Paste

Front Metal Thickness (Top

Al-Si-Cu 25K + Ti-Ni-Ag 3K/2K/1!

Layer)
Bond Wire/Clip Material & . -
Wire Diameter Cu Clip Back Metal Type (All Layers) Ti-Ni-Ag
Bond T_ype _ Soldering Back Metal Thickness (all 11400 A
(at topside of the die) Layers
Bond Type Soldering Die Conforming Coating (Passivation) Solderable metal
(at leadframe)
No. of Bondsover Active Area Iclip Die Passivation Thickness Range lum +/-10%
Mold Compound Material Type | EME-E120G Die Size (Width x L ength x 3.505 X 3.922 X 0.254

Thickness) in mm

Mold Compound Material

Tsu Kong Co., Ltd

No. of Mask Steps

Manufacturer
Completed by Date Certified by Date
Typed / Printed Andy Wang Aug-02-13 Clive Huang Aug-02-13
°
Signature N )/ Aug-02-13 Aug-02-13
Title QA Engineer QA Manager
DIC-074 R2 Rel Date: 6/25/2013
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Reliability Test Summary

FACTORY: ERIS

PART NUMBER: SBR60A100CT
Package Description : TO-220AB

CUSTOMER:
ERIS CORP :

LABORATORY (If Different):

PART DESCRIPTION : CSMC WAFER C300AB0100LAC2,LOT#:2012189401,CLIP BONDING,EME-E120G

DW-008
(AEC Q101) Test Description Test Conditions #Lots #To Test | Results REMARKS
Test#
PRE- AND POST- STRESS ELECTRICAL
7.3.2(1) TEST (TEST) Per Spec N/A
7.3.3(2) PRECONDITIONING (PC) JSED22 A-113 N/A for Axial 1 308 N/A
7.3.5.1 (3) |EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 1 500 0/500
Per Data Sheet
7.3.5.2 (4) |PARAMETRIC VERIFICATION (PV) Tal=25'C, Ta2=_85'C, Ta3=_100'C,Tad4=_125'C ,Ta5=_150'C_, 1of3 25 0/25
Ta6=-55'C
Lot #2 Character?stic VF@IF=30A 203 25 N/A
Characteristic VR@IR=500uA
Lot #3 Characteriatic IR@VR=100V 303 25 N/A
7.3.5.3 FORWARD SURGE MIL-750D, Method 4066 1 45 0/45
7.3.5.4 (5) [HIGH TEMP. REVERSE BIAS (HTRB) Tj=150°C VB=80V, PER JESD22 A-108 1 77 /77
Pretest 1 77 0/77
@ 168 Hours Tj=150°C VB=80V, PER JESD22 A-108 1 77 /77
@ 500 Hours Tj=150°C VB=80V, PER JESD22 A-108 1 77 0/77
Final 1000 Hours Tj=150°C VB=80V, PER JESD22 A-108 1 77 0/77
©) HIGH TEMP. GATE BIAS (HTGB) T=150'C Vg=80%, PER JESD22 A-108 1 77 App"g‘l\t‘i’c‘famd
7.3.5.5(7) |TEMPERATURE CYCLING (TC) T=-65C-150°C, PER JESD22 A-104 1 77 or77
Pretest 1 77 0/77
@ 168 Cycles T=-65C-150C, PER JESD22 A-104 1 77 0/77
@ 500 Cycles T=-65C-150C, PER JESD22 A-104 1 77 0/77
Final 1000 Cycles T=-65C-150°C, PER JESD22 A-104 1 77 0/77
7.3.5.6 (8) |AUTOCLAVE (AC) T=121°C 15PSIG 100%RH 1 77 0/77 96hrs
7.35.7(9) |H*TRB Ta=85C RH=85% Vg=80V 1 77 0/77
Pretest 1 77 0/77
@ 168 Hours Ta=85C RH=85% Vg=80V 1 77 0/77
@ 500 Hours Ta=85C RH=85% Vg=80V 1 77 0/77
Final 1000 Hours Ta=85C RH=85% Vg=80V 1 77 0/77
7.3.5.8 (10) |INTERMITTENTOPERATING LIFE (IOL) [IF=30A; PER MIL-STD-750 METHOD 1037 1 77 0/77
@ 2520 Cycles MIL-STD-750 METHOD 1037 1 77 0/77
@ 7500 Cycles MIL-STD-750 METHOD 1037 1 77 0/77 15000cycles
Final 15000 Cycles MIL-STD-750 METHOD 1037 1 77 0/77 @2mins on/off
(10a) POWER AND TEMP. CYCLE (PTC) JESD22 A-105, Per Table AEC-Q101, p11 1 77 N/A
(Optional) Pretest JESD22 A-105, Per Table AEC-Q101, p11 1 77
After JESD22 A-105, Per Table AEC-Q101, p11 1 77
7.3.5.9 (11) |ESD CHARACTERIZATION (ESD) PER AEC-Q101-001 & -002 1 60 0/60 EI?VIM;)E://
7.3.5.10 (12) |D.P.A. (DPA) AEC Q101-004 SEC. 4 1 2 02
7.3.5.11 (13) |PHYSICAL DIMENSION (PD) PER JESD22 B-100 1 30 0/30
7.3.5.12 (14) |TERMINAL STRENGTH (TS) MIL-STD-750, Method 2036 1 30 N/A
7.3.5.13 (15) |RESISTANCE TO SOLVENTS (RTS) JESD22 B-107 1 30 N/A
(16) CONSTANT ACCELERATION (CA) N/A, not hermetically sealed device. N/A N/A N/A
(17) VIBRATION VARIABLE FREQUENCY (VVHN/A, not hermetically sealed device. N/A N/A N/A
(18) MECHANICAL SHOCK (MS) N/A, not hermetically sealed device. N/A N/A N/A
(19) HERMETICITY (HER) N/A, not hermetically sealed device. N/A N/A N/A
7.3.5.14 (20) |RESISTANCE TO SOLDER HEAT (RSH) [JESD22 B-106 1 30 0/30 260°C @30sec
7.3.5.15 (21) |SOLDERABILITY (SD) J-STD-002 1 10 0/10 245°C @5sec
7.3.5.16 (22) |THERMAL RESISTANCE (TR) JESD 24-3, 24-4, 24-6 as appropriate 1 10 0/10
7.3.5.17 (23) |WIRE BOND STRENGTH (WBS) MIL-STD-750 METHOD 2037 1 10 NOtC'Tiiqé’gsg o]
Not Required for
7.3.5.18 (24) |BOND SHEAR (BS) AEC-Q101-003 1 10 C"quon i
7.3.5.19 (25) | DIE SHEAR (DS) MIL-STD-750 METHOD 2017 1 5 R ety
Clip Bond
(26) UNCLAMPED INDUCTIVE SWITCHING (U|N/A, not for Diode N/A N/A N/A
(27) DIELECTRIC INTEGRITY (DI) N/A, not for Diode N/A N/A N/A

Summary: 1000hrs Hi-rel test are all passed

Submitted by: Bruce Chuang 10/03/2012

Approved by: Clive Huang 10/03/2012

PAGEI

Q-Form Q014-4,Rev K






DTOOES.

[} N o ®E 2 O B A T

E o

CERTIFICATE OF DESIGN AND CONSTRUCATION

Printed specifications are not controlled documents . wiifision before using.

Assembly and Test Site ERIS TW Glass Tansiteion Temperture (Tg) 150°C

DIC PIN SBR20A45CT Lead Frame Type CDA19210

Package Type TO 220AB Lead Frame Manufacturer JIH LONG INDUSTRY CO., LTD
DIE PIN C100AE0045LBC2 Lead Frame Material Cu

DieLineor Process SBR Terminal Finish (Plating) Material Tin

Wafer Diameter 6 inch Header Plating (DieLand Area) N/A

Wafer Fab Site(s) CSMC Max Junction Temperature(Tj) 150°C

ID Method (multiple sites) N/A '(\:":‘;I;‘Jeg)"a' Resistance Junction to 1.83°CIW

Ry LesieTE e 6F.,NO.17, Lane 155, Sec.3, Bei-ShenRd|, Max Thermal Resistance Junction to 2.38°CIW

Shen Keng Hsiang, Taipei, Taiwan

Ambient (0JA)*

Test Locations(s)

6F.,NO.17, Lane 155, Sec.3, Bei-ShenRd
Shen Keng Hsiang, Taipei, Taiwan

Front Metal Type (Top Layer)

Al-Si-Cu + Ti-Ni-Ag

Die attach Method / Material

Solder Paste

Front Metal Thickness (Top

Al-Si-Cu 25K + Ti-Ni-Ag 3K/2K/1

Layer)
g?;i;\';e’c"p Material & Wire| o, Back Metal Type (All Layers) Ti-Ni-Ag
?a(tjrlg;;yé): of the dig) Soldering E:;I;'\sn sl Thicknes @ 11400 A
?a(:r;ce‘a-g?rpaeme) Soldering Die Conforming Coating (Passivation) Solderable metal
No. of Bonds over Active Area 1clip Die Passivation Thickness Range N/A
Mold Compound Material Type | EME-E120G Lt L Cigioz 2.086 x 2.086 x 0.254

Thickness) in mm

Mold Compound Material

Manufacturer Tsu Kong Co., Ltd No. of Mask Steps 6
Completed by Date Certified by Date
Typed / Printed Andy Wang Aug-02-13 Clive Huang AugIR-
Q
Signature AV‘ )/ Aug-02-13 Aug-02-13
Title QA Engineer QA Manager
DIC-074 R2 Rel Date: %2013
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Reliability Test Summary

FACTORY: ERIS

PART NUMBER: SBR20A45CT
Package Description : TO-220AB

CUSTOMER:
ERIS CORP :

LABORATORY (If Different):

PART DESCRIPTION : CSMC WAFER C100AE0045LBC2,LOT#:2012198601,CLIP BONDING,EME-E120G

DW-008
(AEC Q101) Test Description Test Conditions #Lots #To Test | Results REMARKS
Test#
PRE- AND POST- STRESS ELECTRICAL
7.32(1) TEST (TEST) Per Spec N/A
7.3.3(2) PRECONDITIONING (PC) JSED22 A-113 N/A for Axial 1 308 N/A
7.3.5.1 (3) |EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 1 500 0/500
Per Data Sheet
7.3.5.2 (4) |PARAMETRIC VERIFICATION (PV) Tal=25'C , Ta2=_85'C, Ta3=_100'C,Ta4=_125'C ,Ta5=_150'C 10of3 25 0/25
Ta6=-55'C
Lot #2 Character?st?c VF@IF=10A 20f3 25 N/A
Characteristic VF@IF=20A
Lot #3 Character?stic VR@IR=500uA 303 25 N/A
Characteriatic IR@VR=45V
7.35.3 FORWARD SURGE MIL-750D, Method 4066 1 45 0/45
7.3.5.4 (5) |HIGH TEMP. REVERSE BIAS (HTRB) Tj=150C VB=36V, PER JESD22 A-108 1 77 /77
Pretest 1 77 0/77
@ 168 Hours Tj=150C VB=36V, PER JESD22 A-108 1 77 /77
@ 500 Hours Tj=150C VB=36V, PER JESD22 A-108 1 77 /77
Final 1000 Hours Tj=150°C VB=36V, PER JESD22 A-108 1 77 /77
®) HIGH TEMP. GATE BIAS (HTGB) T=150°C Vg=80%, PER JESD22 A-108 1 77 App"g‘é\tlfcgatEd
7.3.5.5(7) |TEMPERATURE CYCLING (TC) T=-65C-150C, PER JESD22 A-104 1 77 0/77
Pretest 1 77 0/77
@ 168 Cycles T=-65C-150°C, PER JESD22 A-104 1 77 /77
@ 500 Cycles T=-65C-150°C, PER JESD22 A-104 1 77 /77
Final 1000 Cycles T=-65C-150°C, PER JESD22 A-104 1 77 /77
7.3.5.6 (8) |AUTOCLAVE (AC) T=121°C 15PSIG 100%RH 1 77 /77 96hrs
7.35.7(9) |HTRB T=85C RH=85% VB=36V 1 77 /77
Pretest 1 77 0/77
@ 168 Hours T=85C RH=85% VB=36V 1 77 /77
@ 500 Hours T=85C RH=85% VB=36V 1 77 /77
Final 1000 Hours T=85C RH=85% VB=36V 1 77 /77
7.3.5.8 (10) |INTERMITTENTOPERATING LIFE (IOL) [IF=10A; PER MIL-STD-750 METHOD 1037 1 77 or77
@ 2520 Cycles MIL-STD-750 METHOD 1037 1 77 /77
@ 7500 Cycles MIL-STD-750 METHOD 1037 1 77 0/77 15000cycles
Final 15000 Cycles MIL-STD-750 METHOD 1037 1 77 /77 @2mins on/off
(10a) POWER AND TEMP. CYCLE (PTC) JESD22 A-105, Per Table AEC-Q101, p11 1 7 N/A
(Optional) Pretest JESD22 A-105, Per Table AEC-Q101, p11 1 77
After JESD22 A-105, Per Table AEC-Q101, p11 1 7
7.3.5.9 (11) |ESD CHARACTERIZATION (ESD) PER AEC-Q101-001 & -002 1 60 0/60 HM?/IMA?)E://
7.3.5.10 (12) |D.P.A. (DPA) AEC Q101-004 SEC. 4 1 2 0/2
7.3.5.11 (13) |PHYSICAL DIMENSION (PD) PER JESD22 B-100 1 30 0/30
7.3.5.12 (14) |TERMINAL STRENGTH (TS) MIL-STD-750, Method 2036 1 30 N/A
7.3.5.13 (15) |RESISTANCE TO SOLVENTS (RTS) JESD22 B-107 1 30 N/A
(16) CONSTANT ACCELERATION (CA) N/A, not hermetically sealed device. N/A N/A N/A
(17) VIBRATION VARIABLE FREQUENCY (VVHN/A, not hermetically sealed device. N/A N/A N/A
(18) MECHANICAL SHOCK (MS) N/A, not hermetically sealed device. N/A N/A N/A
(19) HERMETICITY (HER) N/A, not hermetically sealed device. N/A N/A N/A
7.3.5.14 (20) |RESISTANCE TO SOLDER HEAT (RSH) [JESD22 B-106 1 30 0/30 260°C @30sec
7.3.5.15 (21) |SOLDERABILITY (SD) J-STD-002 1 10 0/10 245°C @5sec
7.3.5.16 (22) |THERMAL RESISTANCE (TR) JESD 24-3, 24-4, 24-6 as appropriate 1 10 0/10
7.3.5.17 (23) |WIRE BOND STRENGTH (WBS) MIL-STD-750 METHOD 2037 1 10 NOtCr‘I’iiq;gﬁg o]
Not Required for
7.3.5.18 (24) |BOND SHEAR (BS) AEC-Q101-003 1 10 C"quon p
7.3.5.19 (25) |DIE SHEAR (DS) MIL-STD-750 METHOD 2017 1 5 et RG]
Clip Bond
(26) UNCLAMPED INDUCTIVE SWITCHING (U|N/A, not for Diode N/A N/A N/A
(27) DIELECTRIC INTEGRITY (DI) N/A, not for Diode N/A N/A N/A

Summary: 1000hrs Hi-rel test are all passed

Submitted by:

BruceChuang 09/18/2012

Approved by: Clive Huang 09/18/2012
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S. CERTIFICATE OF DESIGN AND CONSTRUCATION

Printed specifications are not controlled documents . Verify revision before using.

Assembly and Test Site ERIS TW Glass Tansiteion Temperture (T g) 150°C

DIC PIN SBR20100CT Lead Frame Type CDA19210

Package Type TO 220AB Lead Frame Manufacturer JIH LONG INDUSTRY CO., LTD
DIE PIN C100BD0100LAB2 Lead Frame Material Cu

DieLineor Process SBR Terminal Finish (Plating) Material Tin

Wafer Diameter 6 inch Header Plating (DieLand Area) N/A

Wafer Fab Site(s) CSMC Max Junction Temperature(Tj) 150°C

ID Method (multiple sites) N/A '(\:/':;E‘Jeg)"a' Resistance Junction to 2.75°CIW

ey LesieTE e 6F.,NO.17, Lane 155, Sec.3, Bei-ShenRd|, Max Thermal Resistance Junction to 2 65°C/W

Shen Keng Hsiang, Taipei, Taiwan

Ambient (0JA)*

Test Locations(s)

6F.,NO.17, Lane 155, Sec.3, Bei-ShenRd
Shen Keng Hsiang, Taipei, Taiwan

Front Metal Type (Top Layer)

Al-Si-Cu + Ti-Ni-Ag

Die attach Method / Material

Solder Paste

Front Metal Thickness (Top

Al-Si-Cu 25K + Ti-Ni-Ag 3K/2K/14

Layer)
gio:r?];v;e’c'ip Material & Wire| -, iy Back Metal Type (All Layers) Ti-Ni-Ag
?a(t)rlgggee of the dig) Soldering E:;I;'\SA sl Thicknes @l 11400 A
(Ba(t)r;ce‘a-grpa?ne) Soldering Die Conforming Coating (Passivation) Solderable metal
No. of Bonds over Active Area 1clip Die Passivation Thickness Range lum +/-10%
Mold Compound Material Type | EME-E120G Die Size (Width x L ength x 2.085 x 2.085 x 0.254

Thickness) in mm

Mold Compound Material

Manufacturer Tsu Kong Co., Ltd No. of Mask Steps 6
Completed by Date Certified by Date
Typed / Printed Andy Wang Aug-02-13 Clive Huang Aug-02-13
L ]
Signature AV‘ )/ Aug-02-13 Aug-02-13
Title QA Engineer QA Manager
DIC-074 R2 Rel Date: 6/25/2013
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Reliability Test Summary

FACTORY: ERIS

PART NUMBER: SBR20100CT
Package Description : TO-220AB

CUSTOMER:
ERIS CORP :

LABORATORY (If Different):

PART DESCRIPTION : CSMC WAFER C100BD0100LAB2,LOT#:2012188401,CLIP BONDING,EME-E120G

DW-008
(AEC Q101) Test Description Test Conditions #Lots #To Test | Results REMARKS
Test#
PRE- AND POST- STRESS ELECTRICAL
7.3.2(1) TEST (TEST) Per Spec N/A
7.3.3(2) PRECONDITIONING (PC) JSED22 A-113 N/A for Axial 1 308 N/A
7.3.5.1 (3) |EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 1 500 0/500
Per Data Sheet
7.3.5.2 (4) |PARAMETRIC VERIFICATION (PV) Tal=25'C, Ta2=_85'C, Ta3=_100'C,Ta4=_125'C ,Ta5=_150'C 10of3 25 0/25
Ta6=-55'C
Lot #2 Character!st!c VF@IF=10A 20f3 25 N/A
Characteristic VR@IR=100uA
Lot #3 Characteriatic IR@VR=100V 303 25 N/A
7.35.3 FORWARD SURGE MIL-750D, Method 4066 1 45 0/45
7.3.5.4 (5) [HIGH TEMP. REVERSE BIAS (HTRB) Tj=150°C VB=80V, PER JESD22 A-108 1 77 /77
Pretest 1 77 0/77
@ 168 Hours Tj=150C VB=80V, PER JESD22 A-108 1 77 /77
@ 500 Hours Tj=150C VB=80V, PER JESD22 A-108 1 77 /77
Final 1000 Hours Tj=150C VB=80V, PER JESD22 A-108 1 77 /77
®) HIGH TEMP. GATE BIAS (HTGB) T=150'C Vg=80%, PER JESD22 A-108 1 77 App"gi\tfi’cgamd
7.3.5.5(7) |TEMPERATURE CYCLING (TC) T=-65C-150"C, PER JESD22 A-104 1 77 0/77
Pretest 1 77 0/77
@ 168 Cycles T=-65C-150°C, PER JESD22 A-104 1 77 /77
@ 500 Cycles T=-65C-150°C, PER JESD22 A-104 1 77 /77
Final 1000 Cycles T=-65C-150°C, PER JESD22 A-104 1 77 0177
7.3.5.6 (8) |AUTOCLAVE (AC) T=121°C 15PSIG 100%RH 1 77 0177 96hrs
7.35.7(9) |HTRB T=85C RH=85% VB=80V 1 77 0/77
Pretest 1 77 0/77
@ 168 Hours T=85C RH=85% VB=80V 1 77 0/77
@ 500 Hours T=85C RH=85% VB=80V 1 77 0/77
Final 1000 Hours T=85C RH=85% VB=80V 1 77 0/77
7.3.5.8 (10) |INTERMITTENTOPERATING LIFE (IOL) [IF=10A; PER MIL-STD-750 METHOD 1037 1 77 0/77
@ 2520 Cycles MIL-STD-750 METHOD 1037 1 77 0/77
@ 7500 Cycles MIL-STD-750 METHOD 1037 1 77 0/77 15000cycles
Final 15000 Cycles MIL-STD-750 METHOD 1037 1 77 0/77 @2mins on/off
(10a) POWER AND TEMP. CYCLE (PTC) JESD22 A-105, Per Table AEC-Q101, p11 1 7 N/A
(Optional) Pretest JESD22 A-105, Per Table AEC-Q101, p11 1 77
After JESD22 A-105, Per Table AEC-Q101, p11 1 7
7.3.5.9 (11) |ESD CHARACTERIZATION (ESD) PER AEC-Q101-001 & -002 1 60 0/60 HM?/IM480§://
7.3.5.10 (12) |D.P.A. (DPA) AEC Q101-004 SEC. 4 1 2 0/2
7.3.5.11 (13) |PHYSICAL DIMENSION (PD) PER JESD22 B-100 1 30 0/30
7.3.5.12 (14) |TERMINAL STRENGTH (TS) MIL-STD-750, Method 2036 1 30 N/A
7.3.5.13 (15) |RESISTANCE TO SOLVENTS (RTS) JESD22 B-107 1 30 N/A
(16) CONSTANT ACCELERATION (CA) N/A, not hermetically sealed device. N/A N/A N/A
(17) VIBRATION VARIABLE FREQUENCY (VVHN/A, not hermetically sealed device. N/A N/A N/A
(18) MECHANICAL SHOCK (MS) N/A, not hermetically sealed device. N/A N/A N/A
(19) HERMETICITY (HER) N/A, not hermetically sealed device. N/A N/A N/A
7.3.5.14 (20) |RESISTANCE TO SOLDER HEAT (RSH) [JESD22 B-106 1 30 0/30 260°C @30sec
7.3.5.15 (21) |SOLDERABILITY (SD) J-STD-002 1 10 0/10 245°C @5sec
7.3.5.16 (22) |THERMAL RESISTANCE (TR) JESD 24-3, 24-4, 24-6 as appropriate 1 10 0/10
7.3.5.17 (23) |WIRE BOND STRENGTH (WBS) MIL-STD-750 METHOD 2037 1 10 NOtC'Tiiqé’gsg o]
Not Required for
7.3.5.18 (24) |BOND SHEAR (BS) AEC-Q101-003 1 10 Clip Bond
7.3.5.19 (25) |DIE SHEAR (DS) MIL-STD-750 METHOD 2017 1 5 et RG]
Clip Bond
(26) UNCLAMPED INDUCTIVE SWITCHING (U|N/A, not for Diode N/A N/A N/A
(27) DIELECTRIC INTEGRITY (DI) N/A, not for Diode N/A N/A N/A

Summary: 1000hrs Hi-rel test are all passed

Submitted by: Bruce Chuang 08/27/2013

Approved by: Clive Huang 08/27/2013
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S. CERTIFICATE OF DESIGN AND CONSTRUCATION

Printed specifications are not controlled documents . Verify revision before using.

Assembly and Test Site ERIS TW Glass Tansiteion Temperture (T g) 150°C

DIC PIN SBR40U120CT Lead Frame Type CDA19210

Package Type TO 220AB Lead Frame Manufacturer JIH LONG INDUSTRY CO., LTD
DIE PIN C300AA0120LIB2 Lead Frame Material Cu

DieLineor Process SBR Terminal Finish (Plating) Material Tin

Wafer Diameter 6 inch Header Plating (DieLand Area) N/A

Wafer Fab Site(s) CSMC Max Junction Temperature(Tj) 150°C

ID Method (multiple sites) N/A Z';;I;‘Jeg)"a' Resistance Junction to 1.69°C/W

Ry LesieTE e 6F.,NO.17, Lane 155, Sec.3, Bei-ShenRd|, Max Thermal Resistance Junction to 2.04°CIW

Shen Keng Hsiang, Taipei, Taiwan

Ambient (0JA)*

Test Locations(s)

6F.,NO.17, Lane 155, Sec.3, Bei-ShenRd
Shen Keng Hsiang, Taipei, Taiwan

Front Metal Type (Top Layer)

Al-Si-Cu + Ti-Ni-Ag

Die attach Method / Material

Solder Paste

Front Metal Thickness (Top

Al-Si-Cu 25K + Ti-Ni-Ag 3K/2K/14

Layer)
gio:r?]:tv;e’c'ip Material & Wire| o, iy Back Metal Type (All Layers) Ti-Ni-Ag
?a(t)rlgggee of the dig) Soldering E:;I;'\SA sl Thicknes @l 11400 A
(Ba(t)r;ce‘a-grpa?ne) Soldering Die Conforming Coating (Passivation) Solderable metal
No. of Bonds over Active Area 1clip Die Passivation Thickness Range lum +/-10%
Mold Compound Material Type | EME-E120G Die Size (Width x L ength x 3.504 x 3.922 X 0.254

Thickness) in mm

Mold Compound Material

Manufacturer Tsu Kong Co., Ltd No. of Mask Steps 6
Completed by Date Certified by Date
Typed / Printed Andy Wang Aug-02-13 Clive Huang Aug-02-13
L ]
Signature AV‘ )/ Aug-02-13 Aug-02-13
Title QA Engineer QA Manager
DIC-074 R2 Rel Date: 6/25/2013
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Reliability Test Summary

FACTORY: ERIS

PART NUMBER: SBR40U120CT
Package Description : TO-220AB

CUSTOMER:
ERIS CORP :

LABORATORY (If Different):

PART DESCRIPTION : CSMC WAFER C300AA0120LJB2,LOT#:2012198801,CLIP BONDING,EME-E120G

DW-008
(AEC Q101) Test Description Test Conditions #Lots #To Test | Results REMARKS
Test#
PRE- AND POST- STRESS ELECTRICAL
7.3.2(1) TEST (TEST) Per Spec N/A
7.3.3(2) PRECONDITIONING (PC) JSED22 A-113 N/A for Axial 1 308 N/A
7.3.5.1 (3) |EXTERNAL VISUAL (EV) MIL-STD-750 METHOD 2071 1 500 0/500
Per Data Sheet
7.3.5.2 (4) |PARAMETRIC VERIFICATION (PV) Tal=25'C, Ta2=_85'C, Ta3=_100'C,Tad4=_125'C ,Ta5=_150'C_, 1of3 25 0/25
Ta6=-55'C
Lot #2 Characterist?c VF@IF=20A 20f3 25 N/A
Characteristic VR@IR=500uA
Lot #3 Characteriatic IR@VR=120V 303 25 N/A
7.35.3 FORWARD SURGE MIL-750D, Method 4066 1 45 0/45
7.3.5.4 (5) [HIGH TEMP. REVERSE BIAS (HTRB) Tj=150C VB=96V, PER JESD22 A-108 1 77 /77
Pretest 1 77 0/77
@ 168 Hours Tj=150C VB=96V, PER JESD22 A-108 1 77 /77
@ 500 Hours Tj=150C VB=96V, PER JESD22 A-108 1 77 /77
Final 1000 Hours Tj=150C VB=96V, PER JESD22 A-108 1 77 0/77
®) HIGH TEMP. GATE BIAS (HTGB) T=150'C Vg=80%, PER JESD22 A-108 1 77 App"gi\tfi’cgamd
7.3.5.5(7) |TEMPERATURE CYCLING (TC) T=-65C-150C, PER JESD22 A-104 1 77 0/77
Pretest 1 77 0/77
@ 168 Cycles T=-65C-150°C, PER JESD22 A-104 1 77 /77
@ 500 Cycles T=-65C-150°C, PER JESD22 A-104 1 77 /77
Final 1000 Cycles T=-65C-150°C, PER JESD22 A-104 1 77 /77
7.3.5.6 (8) |AUTOCLAVE (AC) T=121°C 15PSIG 100%RH 1 77 /77 96hrs
7.35.7(9) |HTRB T=85C RH=85% VB=96V 1 77 0/77
Pretest 1 77 0/77
@ 168 Hours T=85C RH=85% VB=96V 1 77 0/77
@ 500 Hours T=85C RH=85% VB=96V 1 77 0/77
Final 1000 Hours T=85C RH=85% VB=96V 1 77 0/77
7.3.5.8 (10) |INTERMITTENTOPERATING LIFE (IOL) [IF=20A ; PER MIL-STD-750 METHOD 1037 1 77 0/77
@ 2520 Cycles MIL-STD-750 METHOD 1037 1 77 0/77
@ 7500 Cycles MIL-STD-750 METHOD 1037 1 77 0/77 15000cycles
Final 15000 Cycles MIL-STD-750 METHOD 1037 1 77 0/77 @2mins on/off
(10a) POWER AND TEMP. CYCLE (PTC) JESD22 A-105, Per Table AEC-Q101, p11 1 7 N/A
(Optional) Pretest JESD22 A-105, Per Table AEC-Q101, p11 1 77
After JESD22 A-105, Per Table AEC-Q101, p11 1 7
7.3.5.9 (11) |ESD CHARACTERIZATION (ESD) PER AEC-Q101-001 & -002 1 60 0/60 HM?/IM4§§://
7.3.5.10 (12) |D.P.A. (DPA) AEC Q101-004 SEC. 4 1 2 0/2
7.3.5.11 (13) |PHYSICAL DIMENSION (PD) PER JESD22 B-100 1 30 0/30
7.3.5.12 (14) |TERMINAL STRENGTH (TS) MIL-STD-750, Method 2036 1 30 N/A
7.3.5.13 (15) |RESISTANCE TO SOLVENTS (RTS) JESD22 B-107 1 30 N/A
(16) CONSTANT ACCELERATION (CA) N/A, not hermetically sealed device. N/A N/A N/A
(17) VIBRATION VARIABLE FREQUENCY (VVHN/A, not hermetically sealed device. N/A N/A N/A
(18) MECHANICAL SHOCK (MS) N/A, not hermetically sealed device. N/A N/A N/A
(19) HERMETICITY (HER) N/A, not hermetically sealed device. N/A N/A N/A
7.3.5.14 (20) |RESISTANCE TO SOLDER HEAT (RSH) [JESD22 B-106 1 30 0/30 260°C @30sec
7.3.5.15 (21) |SOLDERABILITY (SD) J-STD-002 1 10 0/10 245°C @5sec
7.3.5.16 (22) |THERMAL RESISTANCE (TR) JESD 24-3, 24-4, 24-6 as appropriate 1 10 0/10
7.3.5.17 (23) |WIRE BOND STRENGTH (WBS) MIL-STD-750 METHOD 2037 1 10 No{;?;gﬁg o]
Not Required for
7.3.5.18 (24) |BOND SHEAR (BS) AEC-Q101-003 1 10 C"quon p
7.3.5.19 (25) | DIE SHEAR (DS) MIL-STD-750 METHOD 2017 1 5 R ety
Clip Bond
(26) UNCLAMPED INDUCTIVE SWITCHING (U|N/A, not for Diode N/A N/A N/A
(27) DIELECTRIC INTEGRITY (DI) N/A, not for Diode N/A N/A N/A

Summary: 1000hrs Hi-rel test are all passed

Submitted by: Bruce Chuang 08/27/2013

Approved by: Clive Huang 08/27/2013
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