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Comparison report

Subject PCN NO: PCN17014

Consumer SMB Comparison Report

Consumer (HF)
Type: EME-E110
Supplier: A

Material : Epoxy

2. fully-automated SMB
Consumer (Non-HF)
Type: EME-66XX series
Supplier: B

Material : Epoxy

Consumer (HF)
Type: EME-E500
Supplier: A

Material : Epoxy

No Item Before After Remark
Refer the attached
1 Pr manual SMB production line L-manual SMB production line 1.Processes Comparison
ocesses P 2.fully-automated SMB production line ’ P
Refer the attached
5 General Follow D/S POD Follow D/S POD 2.SMB Appearance
appearance refer to the attached refer to the attached
Follow D/S Spec. Follow D/S Spec.
A‘; é unit: mm . —ﬁa unit: mm
£ { J 2 FE [ ] :
< B < H
3 Package Outline Ewp)esT -—®yp) 440— bl
ég | tdpoar]e | e | Hgpyo | \
N Ty
El"f; ) ® fyp g g Eop) Etyp) E f
(Ftyp.) 5.13. Qo 114 ey 50 114 [
Supplier: A 1. manual SMB
Material : Copper Supplier: A Material : Copper
_ _ Yy
: : y |
1
4 Lead Frame 2. fully-automated SMB
Supplier: B Maer' : Copper
1.manual SMB
Consumer (Non-HF)
Type: EME-1100
Supplier: A
Material : Epoxy
Consumer (Non-HF) Consumer (HF)
Type: EME-1100 Type: EME-E110
Supplier: A Supplier: A
Material : Epox Material : Epox
Molding poxy poxy
Compound
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Refer the attached

Marking 1.manual SMB Marking
no square around datecode no special square around datecode 6.Marking
Marking
2. fully-automated SMB Marking
add special square around datecode
Refer the attached
7.Packing
Packing refer to the attached refer to the attached
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PPAP

(Production Part Approval Process)

Customer : ALL
Customer Part Number : SS22 ~ SS215
Part Number : SS22 ~ SS215
Ordering Code : SS2xHR2/ SS2xHR3
Qualification : AEC-Q101 Qualified
[0 Non AEC-Q101 Qualified
Purpose: New Part Approval
[0 PCN
[0  Annual validation
Application : Automotive
[1 Others
PPAP Level : 3
Prepared by : Benny Yeh
Approved by : Brian Bie
Date : 29th Sep. 2016
Doc No: HPP16092913A
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Change History of this PPAP documentation

Rev. Date Item / Section Essential Changes

A 2016/9/29 All pages Creation
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TSC generic family P/N including as follows :
- Identifies P/N we used for this family qualification.

Family Defination is based on AEC-Q101 Rev.D

SS22 [ Green compound.
SS23 Non-Green compound.
SS24

SS25

SS26

SS29

SS210

SS215

MNODODgOOOdo
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Index
Available Included
S
HE A YES |NA  |YES |No  |comment
Iltem |Description
2Lx LA AL
1 e 'nﬂﬁﬁ’t ] ]
Design Record
TR AAE 7 v
2 Authorized Engineering Change Documents (PCN) L] L]
3 |BOHLEER O O
Customer Engineering Approval
R T VR R S BB 53 v — |Confidential Docs not
4. Design FMEA L] L] Included.
5 R E ] []
' Process Flow Diagrams
HERETB LRI A R S A 7 -1 |Confidential Docs not
6. Process FMEA L] [ Included.
PEHIETE 5 —1|Confidential Docs not
7 Control Plan L] L] Included.
o ENS Wy i) v v
8. Measurement System Analysis Studies (GR&R) ] [
9 2 RSPHESER ] ]
' Dimensional Results
10, |PHEEEREEERES R M O
' Material, Performance Test Results
11 WIHGEEIRIT ] []
’ Initial Process Study
G E R = y, ¥, - '
12. Qualified Laboratory Documentation L] L] List the hyperlinks
13 SNER L AR ] ] ]
' Appearance Approval Report
=gy
14, |[EEMRE ] O] Via Marketing
Sample Production Parts
15, |MERR O 0| O
' Master Sample
Tkaa R Z
16. Checking Aids [ . [
25 = <=
17 HEERRER _ ] ] ]
Customer-Specific Requirements
FIEER RS 7 7
18 Part Submission Warrant (PSW) L] u
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1 Certification of design, construction and qualification

. User's Part Number:

SS822 ~ 88215

. Supplier Part Number/Generic Part Number:

8822 ~ §8215

2A, 20V - 150V Surface Mount Schottky Barrier Rectifiers

1

2

3. Device Description:

4. Wafer/Die Fab Location & Process ID: Site1
a. Facility name/plant #:
b. Country:

Hangzhou Lion Microelectronics Co.,Ltd
China

5. Wafer/Die Fab Location & Process ID: Site2
a. Facility name/plant #:
b. Country:

N/A, Site1 only

6. Assembly Location & Process ID:
a. Facility name/plant #:
b. Country:

Yangxin Everwell Electronic Co.,Ltd.
China

7. Final Quality Control A (Test) Location:
a. Facility name/plant #:

Yangxin Everwell Electronic Co.,Ltd.

c. Thickness :

b. Country: China
8. Wafer/Die:

a. Wafer size: 6"

b. Die family: Schottky

c. Die mask set revision & name: Not available
9. Wafer/Die Technology Description:

a. Wafer/Die process technology: Planar Epitaxy

b. Gate oxide thickness (MOSFETSs only): Not available

c. Number of mask steps: 3
10. Die Dimensions:

a. Die Height: 45mil

b. Die length: 45mil

c. Die thickness (finished): 280+10um
11. Die (frontside) Metallization:

a. Die metallization material(s): Ti-Ni-AG

b. Number of layers: 3 layers

Typical 4.75um

d. % of alloys (if present): Not available
12. Die Passivation:

a. Number of passivation layers: 1 layer

b. Die passivation material(s): Si02

c. Thickness(es) & tolerances: Typical 0.4um

e TSC PPAP format based on ZVEI/ PPA VDA 2 / AIAG 4th edition. ******
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1 Certification of design, construction and qualification

13. Die Overcoat Material (e.g., Polyimide):

Not available

14. Die Prep Backside:
a. Die prep method:
b. Die metallization:

c. Thickness(es) & tolerances:

Not available
Ti-Ni-AG
Typical 1.72um

15. Die Separation Method:
a. Kerf width (um):
b. Kerf depth (if not 100% saw):
c. Saw method:

20~25um
100% saw
Single Dual L[]

16. Die Attach:
a. Die attach material ID:
b. Die attach method:
c. Die placement diagram:

Solder paste
Soldering

See attached [ ] Not available

17. Package:
a. Type of package (e.g., plastic, ceramic,unpackaged):
b. JEDEC designation (e.g., MS029, MS034,etc.):

Plastic
SMB

18. Mold Compound:
a. Mold compound supplier & ID:

Sumitomo BAKELITE(SUZHOU) CO.,LTD

b. Mold compound type: EME-6650
c. Flammability rating: UL 94 V1 [] UL 94 VO
d. Fire Retardant type/composition: Brominated Epoxy Resin & Antimony Oxide
e. Tg (glass transition temperature)(°C): Typ.150°C

19. Wire Bond: Not available
a. Wire bond material:
b. Wire bond diameter (mils):
c. Type of wire bond at die:
d. Type of wire bond at leadframe:

20. Leadframe (if applicable):
a. Header material: Alloy Copper
b. Header diameter (mm): Not available
c. Header length (mm): Not available
d. Header plating composition: Not available
e. Header plating thickness (pinch): Not available
f. Leadframe material: Alloy Copper
g. Leadframe bonding plating composition: Not available
h. Leadframe bonding plating thickness(pinch): Not available
i. External lead plating composition: Matte tin
j- External lead plating thickness (um): 8~15um

*rxxek TSC PPAP format based on ZVEI/ PPA VDA 2 / AIAG 4th edition. ******
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1 Certification of design, construction and gualification

21. Thermal Resistance:
a. 6JA °C/W (typical):
b. 8JL °C/W (typical):

70 °C/W
24 °C/W

22. Maximum Process Exposure Conditions:

a. MSL @ rated SnPb temperature:
b. MSL @ rated Pb-free temperature:

* Note: Temperatures are as measured on the center of
the plastic package body top surface.

Level 1 at 85°C/85%RH (SnPb)
Level 1 at 85°C/85%RH (Pb-free)

Attachments:

1. Die Photo

2. Package Outline Drawing

3. Die Cross-Section Photo/Drawing
4. Material Composition Declaration

_Requirements:

1. A separate Certification of Design,Construction &
Qualification must be submitted for each part number,
wafer fab, and assembly location.

2. Design, Construction & Qualification shall be signed by
the responsible individual at the supplier who can verify
the above information is accurate and complete. Type
name and sign below.

Completed by: Benny Yeh Date: 2016/09/29

Certified by:  Brian Bie Date: 2016/09/29

Title: HQ Engineer

Title: HQ Engineer
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1 Certification of design, construction and qualification

Die Photo Die cross-section drawing

Ag

Ni

+ . Z +
P barrier metal P

Inner structure drawing

=
—
[
| |
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1

Certification of design, construction and qualification

Packing Information
1.Embossed Carrier Specification

User Direction of Feed

»

- ) 3
t = ™ I| i T
_.l i . .
1l dh o ® olo ole
|
T |
Lo T B
P ! x- I
o @ ® S ?L T
1 J
' - KO
4.51["‘;
;:% I
i Il
_.Ll=|.|—_
&
Unit : mm
DIM W P E F D D1 PO P0O*10 P2
Spec 12 8 1.75 55 1.55 1.5 4 40 2
pec. +0.3;-0.1 | 0.1 +0.1 +0.05 +0.05 +0.25; -0 0.1 +0.2 +0.05
DIM AO BO KO T
3.7 5.55 2.35 0.265
Spec.
+0.1 0.1 +0.1 +0.015
NOTE

A0,B0,KO are determined by component size. The clearance between the component and the cavity must be
within 0.05mm(.002")min. to 0.65mm(.025")max. for 12mm tape, 0.05mm(.002")min to 0.90mm(.035")max.
for 16mm tape. In addition, the components cannot rotate more than 20° within the determined cavity.
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1 Certification of design, construction and qualification

Packing Information

2. Reel Specification

Top cover
tape thinkness (t1)
0.10
(.004)max.

R Min.
ending
Radius

Tape with components shall pass around
bending radius without damage, for reels with
hub diameters approaching minimum dimension

Embossed
carrier

C -
A T |- N
— G
r el el
— T =
Unit : mm
Reel |Tape |A B c D N G T
Size |Size |max |*¥0.5 (#¥0.5 |min #).5 |(+2.0;-0) max
13" 12 330 2 13 202 75 124 184
7 12 178 19 13 21 62 122 146

*rrk TSC PPAP format based on ZVEI/ PPA VDA 2 / AIAG 4th edition. ******
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1 Certification of design, construction and qualification
Packing Information

Min. Packing Outside Carton

Reel Pizza Box
3. Label
Bar-Code Label on Reel Bar-Code Label on Carton
S5 TAIWAN SEMICONDUCTOR CO. LTD. % TAIWAN SEMICONDUCTOR CO. LTD.
[CRTTRCEERTAR ML
(1T} LOT: (QyaTY: PCS (1T)LOT: @ aTy: PCS
(I I i m o
{1P) Part Mo {100} Date Code: {I"l(llifo‘ﬂ {||||I|||ﬁ| s et
{IHTLEEIT A (P Part o s
(F) Customer PIN: 1 Feliacenciun (I 11
P) Customer P/N: :
QAT Hwt - K
1. ReHS Compliant
2. MSL:
4. Order Information
. Green Reel Carton Size
Package gﬁ;lf?e 1dOl (P:iglgng Compound |[Size/ ?ii; ?irst;’ : W*L*H
Code Material |‘P P (mm)
M4 13" 3500 [30000 345x340%220
Plastic
SMB |H G -
RS ™ lgs0 17000 370x195x210
Plastic

*xeexk TSC PPAP format based on ZVEI/ PPA VDA 2 / AIAG 4th edition. ******
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SS22 - SS215

Taiwan Semiconductor

2A, 20V - 150V Surface Mount Schottky Barrier Rectifiers

FEATURES
- Low power loss, high efficiency

- Ideal for automated placement
- Guardring for overvoltage protection

®

- High surge current capability Pb-Free

- Compliant to RoHS Directive 2011/65/EU and

in accordance to WEEE 2002/96/EC \ v,
- Halogen-free according to IEC 61249-2-21 definition
MECHANICAL DATA DO-214AA (SMB)
Case: DO-214AA (SMB)
Molding compound, UL flammability classification rating 94V-0
Moisture sensitivity level: level 1, per J-STD-020
Part No. with suffix "H" means AEC-Q101 qualified
Packing code with suffix "G" means green compound (halogen-free)
Terminal: Matte tin plated leads, solderable per JESD22-B102
Meet JESD 201 class 2 whisker test
Polarity: Indicated by cathode band
Weight: 0.093 g (approximately)
MAXIMUM RATINGS AND ELECTRICAL CHARACTERISTICS (T,=25°C unless otherwise noted)
SS SS SS SS SS SS SS SS
PARAMETER SYMBOL UNIT
22 23 24 25 26 29 | 210 | 215
Maximum repetitive peak reverse voltage VRRrM 20 30 40 50 60 90 100 150 \%
Maximum RMS voltage VRus 14 21 28 35 42 63 70 105 \Y,
Maximum DC blocking voltage Ve 20 30 40 50 60 90 100 | 150 V
Maximum average forward rectified current lrav) 2 A
Peak forward surge current, 8.3 ms single half sine-wave
superimposed on rated load lesu 50 A
Maximum instantaneous forward voltage (Note 1)
l=2A@ 25°C Ve 0.5 0.70 0.85 0.95 \Y
l=2A@ 100°C 0.4 0.65 0.70 0.80
T,=25°C 0.4 0.1
Maximum reverse current @ rated Vg T,=100°C Ir 10 5 - mA
T,=125°C - - 5
Voltage rate of change (Rated V) dv/dt 10000 V/ys
Typical thermal resistance Rou 24 °C/W
Reua 70
Operating junction temperature range T, -55to0 +125 -55to +150 °C
Storage temperature range Tste -55to +150 °C
Note 1: Pulse test with PW=300us, 1% duty cycle
Document Number: DS_D1409049 Version: J15
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SS22 - SS215

Taiwan Semiconductor

ORDERING INFORMATION

PART NO. PART NO. PACKING CODE PACKING CODE | PACKAGE PACKING
SUFFIX SUFFIX
R5 SMB 850/ 7" Plastic reel
(ﬁitze";‘) H R4 G SMB 3,000 / 13" Paper reel
M4 SMB 3,000 / 13" Plastic reel

Note 1: "xx" defines voltage from 20V (SS22) to 150V (SS215)

EXAMPLE
PREFERRED PART NO. PACKING CODE
PART NO. PACKING CODE DESCRIPTION
PART NO. SUFFIX SUFFIX
SS26HR5G SS26 H R5 G AEC-Q101 qualified
Green compound

RATINGS AND CHARACTERISTICS CURVES
(Ta=25°C unless otherwise noted)

FIG.1 MAXIMUM FORWARD CURRENT DERATING

CURVE FIG. 2 MAXIMUM NON-REPETITIVE FORWARD
2.5 E SURGE CURRENT
< W 50 \ N S B
x . .
E 2.0 \ 5 N 8.3ms Single Half Sine Wave
[11] \ (@] 40
x 11} \\
xr $822-5524 $S525-55215 o ~—
o N \ S _ 30 =
= \* 3 —~
\
<§( 1.0 5(: 20 ~_ ~
% 5 \~~~
L o5 | RESISTIVEOR S 10
W INDUCTIVE LOAD \ s
— X
5 <
o 0.0 L 1 | | w 0
= 50 60 70 80 90 100 110 120 130 140 150 160 1 10 100
LEAD TEMPERATURE .(‘'C) NUMBER OF CYCLES AT 60 Hz
FIG. 3 TYPICAL FORWARD CHARACTERISTICS FIG. 4 TYPICALREVERSE CHARACTERISTICS
100 100 ¢ : I
= - m—— $522-5524 | | FH=
= - — — S525.88215 - | ! I
— Sz 7 < + - =125° /
14 | —
$525-5526 /, —_— —
8 1 /., ,z/ £ . . ——_
D N II II D 1 ¥
o II 7/ II 7 (@] — f 4
g  S522-5524 y 4 7 u e —
o /S i - /
O N p—
2 \ / / / $529-85210 o o —_— — —=— —
% 4 — - 7
2 1 // // | %) TJ_75C
o [/~ ’ 2 ‘ — %
z !/ // s$S215 S 001 — ‘b — N\
E /// — z = )
Z — - o
< [/ / PULSE WIDTH=300ps ] g — p— T,=25C
7 / / / 1% DUTY CYCLE < 0.001 e |
<= [72]
0.1 ' ' ' z 0 20 40 60 80 100 120 140
0 02 04 06 08 1 12 14 16

PERCENT OF RATED PEAK REVERSE VOLYAGE(%)
FORWARD VOLTAGE. (V)

Document Number: DS_D1409049 Version: J15
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S5 SS22 - SS215
E— Taiwan Semiconductor

FIG. 5 TYPICAL JUNCTION CAPACITANCE

1000 TTT T T T T T T

f=1.0MHz -+
Vsig=50mVp-p 1

o 1| T

s ==

% =~ ™~ ~~~"‘

< =~ N

£ 100 p=== ~ ~

(@] - - —

X -

o S

<< S

(&) ~ NN

% SO -

—_ T

5 EREE $529-58215 Seenl

Z — S5S22-8524

= — — SS525-8526

10 I
0.1 1 10 100

REVERSE VOLTAGE (V)

PACKAGE OUTLINE DIMENSIONS
DO-214AA (SMB)

DIM Unit (mm) Unit (inch)
* | Min | Max | Min | Max
A }: [ ] C A 1.95 | 2.10 | 0.077 | 0.083
* B 425 | 475 | 0.167 | 0.187
C 3.48 3.73 | 0.137 | 0.147
D 1.99 2.61 | 0.078 | 0.103
- B - E 0.90 1.41 | 0.035 | 0.056
H F 5.10 5.30 | 0.201 | 0.209
|— G 0.10 0.20 | 0.004 | 0.008
\ / \ H 0.15 0.31 | 0.006 | 0.012
D
| I Y
] e
E
e ————————— F ———
SUGGESTED PAD LAYOUT
<o
T Symbol Unit (mm) Unit (inch)
Al - Jf A 2.3 0.091
¢ B 25 0.098
> B < D > C 4.3 0.169
E > D 1.8 0.071
E 6.8 0.268
MARKING DIAGRAM
P/N = Specific Device Code
G = Green Compound
YW = Date Code
F = Factory Code
Document Number: DS_D1409049 Version: J15
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Notice

Specifications of the products displayed herein are subject to change without notice. TSC or anyone on its behalf,
assumes no responsibility or liability for any errors or inaccuracies.

Information contained herein is intended to provide a product description only. No license, express or implied, to
any intellectual property rights is granted by this document. Except as provided in TSC's terms and conditions of
sale for such products, TSC assumes no liability whatsoever, and disclaims any express or implied warranty,
relating to sale and/or use of TSC products including liability or warranties relating to fitness for a particular purpose,
merchantability, or infringement of any patent, copyright, or other intellectual property right.

The products shown herein are not designed for use in medical, life-saving, or life-sustaining applications.
Customers using or selling these products for use in such applications do so at their own risk and agree to fully

indemnify TSC for any damages resulting from such improper use or sale.

Document Number: DS_D1409049 Version: J15
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1 Certification of design, construction and qualification

BB RO ARAE

FE55:886-2-8913-1588
{6 1:886-2-8913-1788

TAIWAN SEMICONDUCTOR CO., LTD.

231 it EEILHR = 2055811/  11F, No. 205 Sec. 3, Beishin RD.

Shindian Dist., New Taipei City, Taiwan, R.O.C. 231
Tel:886-2-8913-1588 Fax:886-2-8913-1788

Materials Composition Declaration

Raw Material

Item [Material Name Tradedname Substance Name CAS No. Proportion Proportion ID Exemption
Si 7440-21-3 95.21%
. . A 7440-22-4 3.72%
1 Dice SKY Dice N? TR oo 0.934% RD-02 EX:7(C)-|
Ti 7440-32-6 0.15%
Pb 7439-92-1 92.50%
2 Solder Solder Paste Sn 7440-31-5 5.00% 2.634% RS-01 EX:7a
Ag 7440-22-4 2.50%
Cu 7440-50-8 99.81%
Fe 7439-89-6 0.12%
P 7723-14-0 0.03%
3 Lead Frame Alloy Copper > = 2420-666 0.02% 29.888% ASM
Sn 7440-31-5 0.01%
Ni 7440-02-0 0.01%
Cu 7440-50-8 99.996%
. Suifur 7704-34-9 0.002%
4 Lead Clip Alloy Copper 5 7723140 0.001% 11.895% ASM
0 80937-33-3 0.001%
Epoxy Resin A Trade Secret 7.50%
Epoxy Resin B Trade Secret 4.00%
Phenolic Resin 9003-35-4 0.50%
H MOLDING Antimony oxide(Sh203) 1309-64-4 3.00%
5  |Epoxy COMPOUND Brominated epoxy Resin 40039-93-8 78.50% 54.425% RM-05
Silica(Amorphous)A 60676-86-0 2.50%
Silica(Amorphous)B 7631-86-9 3.50%
Carbon Black 1333-86-4 0.50%
6 TIN LAYER Tin Sn 7440-31-5 100.00% 0.225% RP-01
Notes:
FE&RoHSHEIMERK It's apply to the exemption term

7(a). Lead in high melting temperature type solders (i.e. lead-based alloys containing 85% by weight or more lead)
7(C)-1. Electrical and electronic components containing lead in a glass or ceramic other than dielectric ceramic in capacitors.

*xkkx TSC PPAP format based on ZVEI/ PPA VDA 2 / AIAG 4th edition. **+***
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BELERKHHRAT

TAIWAN SEMICONDUCTOR CO., LTD.

TAIWA PR i &
231 Frdb g EE IS = B520558114  11F, No. 205 Sec. 3, Beishin RD.
SEMICONDUCTOR 5:7:886-2-8913-1588

{#:886-2-8913-1788

4

Shindian Dist., New Taipei City, Taiwan, R.0.C. 231
Tel:886-2-8913-1588 Fax:886-2-8913-1788

S5 B R %HE= R J5E 54 (Design Potential Failure Mode and Effect Analysis)

Cover Sheet of FMEA with reference number, date and revision.

Full FMEA is not included in the PPAP submission, FMEA is visible during visit TSC only.

mA: ErEXSMD
Item: Matrix SMD

BRBEEIF . TR/HIE/ REMES
Process Responsibility: ENG/MFG/QRA/RM

RS ERERSMDRY XEHH : 2014.6.2
Product Type: Matrix SMD series Key Date: 2014.6.2

EESMA: KEE, BUX, BEZ. RIBF. 2R, BEH, HRIE, KFE KB, KR B=E. %#
Core Team: Eric, Reyn, Lucy, Meifang, Vince, Jaming, Junfeng, May, Roben, Shirley, Yunxia, Yao

FMEA %+%: DFMEAYG11901-B

FMEA Number: DFMEAYG11901-B

FMEA B #i(4%l): 2014.6.2
FMEA Date(Orig.): 2014.6.2
FMEA BEi(f8iT): 2016.8.5
FMEA Date(Revise): 2016.8.5

MR B

Version: B
mHlA EXR
Edit by: Vince
BT A TR
Revise by: Vince

B S 1E H 5 R il - 7| Ak | BENE e EI%;E HHE#E R Action results
R TBIEMRBAER BENARER ’ o BATIRITERG 5 i N R .
R ER Potential failure Potential El® Potential Current design controls R e Recomme| Responsibility 5 BE| B | R | AR
Design function requirements ) E | B |cause(s)mechanism| g E| & and target Eg| E | AE | IEFE
mode effect(s)of failure (s) of failure nded completion Action
(S)|Class (0) FEPSPrevention #BDetection (D) | (RPN)| actions(s) AE' taken S) | 0| (D) |(RPN)
EATEe-HE |FElo THUE[MEARBESe (ERdEPHERY| 8 R RS IEEEHR, | 2 [SMD R & PRAEIRE - FaridR 3 [ 48 %
ThRER BT lo R Device failed at field A Ee& R lo SMD BOM Qualification report - Op-life None
Basic functions - |Continuous Cannot continuous Select improper die
Rated power working under |work under rated lo size and cannot bear
rectifier rated lo rated lo
SegEPad RSP/ - 8| 3 |BiHIEH PR - FarRR 3| 72 T
AR Design Review Qualification report - Op-life None
Lead frame Pad
dimension too Small
lead to thermal
dissipation not
suitable
Dimple R~F/h » 8 | 3 |Bitips PR - FarR 3| 72 P
BARRE Design Review Qualification report - Op-life None
Dimple of clip too
small lead to thermal
dissipation not
suitable

*kkkx TSC PPAP format based on ZVEI/ PPA VDA 2 / AIAG 4th edition. ******
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TAIWAN SEMICONDUCTOR CO., LTD.

231 Frt Ty E RIS = F3205%81148 11F, No. 205 Sec. 3, Beishin RD.

CONDUCTOR

i 51:886-2-8913-1588
{#H:886-2-8913-1788

Shindian Dist., New Taipei City, Taiwan, R.O.C. 231
Tel:886-2-8913-1588 Fax:886-2-8913-1788

5 2 #Z 7 72 [&(Process flow chart)

Iltem: Matrix SMD
Product Type: Matrix SMA/ Matrix SMB/ Matrix SMC SERIES

Documents No: HFCMSO001-A

Process Process Step Process Process Step
step PAN (5 Ofilis LIftE step AN (o2 OflliE L&
A rETEN ©) TIEHEE
1 in-coming inspection 13 /Tﬁming and Formming Process
figfFd 2 O A TIER 5
Storage T/F inspection
: - \
©) mh Y& ©) HIRIE(TMTT)
3 / Wafer dicing 15 / TMTT Process
A PIEtG 5 f TMTTH %
2 wspectlon 16 l TMTT inspection
©) R A fangsa gl
5 / Soldering 17 wg inspection
A RS ©) BETE
Soldering inspection Packing process
6 \ 18
©) Bk AN 2k Rl
7 / Cleaning 19 acking inspection
A B - fig# O
8 Qtiprocess inspection 20 Aw*
o) ¥ N HHBEAGI
9 / Molding 21 Q.A inspection
A RS ©) A
10 w inspection 2 Delivery
o B
11 / Plating 23
=R 2l
12 M{ml‘nspectlon 24

*rikkk TSC PPAP format based on ZVEI/ PPA VDA 2/ AIAG 4th edition. *****x
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R EBRATATRAE

E51:886-2-8913-1588
{8115:886-2-8913-1788

TAIWAN SEMICONDUCTOR CO., LTD.

231 #rdb i E &L R = F2055511f  11F, No. 205 Sec. 3, Beishin RD.

Shindian Dist., New Taipei City, Taiwan, R.0.C. 231
Tel:886-2-8913-1588 Fax:886-2-8913-1788

6 BEEHE MR IEES$(Potential Failure Mode And Effects Analysis (Procss FMEA)

Cover Sheet of FMEA with reference number, date and revision.
Full FMEA is not included in the PPAP submission, FMEA is visible during visit TSC only.

THH: Matrix SMD EETEEEIPY « TRRIE S s FMEA%R%%: PFMEAYG11901-B B B
Item: Matrix SMD Design Responsibility:ENG/MFG/QRA/RM FMEA Number: PFMEAYG11901-B Version: B
ARl Matrix SMD REfEHHEA: 2015.1.15 FMEAHBA(4%%]): 2015.1.15 IRl N BN
Product Type: Matrix SMD Key Date: 2015.1.15 FMEA Date(Orig.): 2015.1.15 Edit by: Vince
FESIA: RBE -~ F5F - BREH - Bkl - 965 - BOE - kIl - RS - B8 FMEAHHA(&ET):  2016.8.5 (EEIVNE 38
Core Team: Reyn /Vince/Jaming / Yjf/ Yao / Shirley/Yunxia/May/Enfang/Roben FMEA Date(Revise): 2016.8.5 Revise by: Reyn
& £} B’ | BB | 2E0E | serom=g $EHERE RAction results
TR ThRE K " b 4 53| J=ns =5
st | TEVERE | manaamst| WenauEn | g | g | T oo R RATRIH2H) o e am | EOE | BE| B | & | B8
Station function Potential failure| Potential effect(s)of hani Current design controls Recomme| Responsibility % .
code | | uirements mode failure B | B | causelomechanisms)| g B B | geq | andwger | pono |ER|OE | RE EFE
(S) |class () s Prevention #BDetection (D) | (RPN)|actions(s)| completiondate | ) [ o) | @) |®rPN)
HERR frk R 1 TR KSR fE | 8 R A AN E7Sa vttt R SRR B 4 | 64 |E
1001 IQC inspection |Die pre-damage |7 i H Bl 2% Probe pin wear out Probe pin life control Probing process preliminary None
IR over/ short, failed ,self check
RGO HL at customer — — - - ——— —
Test wafer 8 R SRR EL | 2 [1. Calibrate chuck table 1. $R0E CHERAE AL bR AL R 1 3 48 |t
FETERER Y SEERE flatness monthly. NS - (EREETREE > 4 None

electrical data

SR B R MK
AR K A kL
Poor contact between
probe pin and wafer
lead to arcing during
test due to probe pin
height and chuck table
height not well adjust.

2. Test Z axis accuracy
monthly

3. Probe pin height is
forbidden to adjust by stick
label.

4. Adjust chuck height by
golden gage according to
check box which find contact
point of probe pin and chuck
table , then rise chuck table
0.10mm and confirm spring
force less than 13g by
precision electronic balance.

SRS TR A AR A B
28R SRR B A
#

1. Operator check probe pin
height by golden gage before
working, inform engineer when
abnormal find and cannot
adjust probe pin height.

2. Probing process preliminary
,self check

#ekkx TSC PPAP format based on ZVEI/ PPA VDA 2 / AIAG 4th edition. ******
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TAIWAN

SEMICONDUCTOR

BB RN GHERAT
231 b EEI L = BE20555 114 11F, No. 205 Sec. 3, Beishin RD.

#E51:886-2-8913-1588
{8 E:886-2-8913-1788

7 # % it #(Control Plan)

TAIWAN SEMICONDUCTOR CO., LTD.

Shindian Dist., New Taipei City, Taiwan, R.O.C. 231
Tel:886-2-8913-1588 Fax:886-2-8913-1788

Detailed Control Plan is not included in the PPAP submission,
Control Plan is visible during visit TSC only.

CI R O R&EF
[OPrototype [IPre-launch

i

[ Production

e RI%S: Documents No: CPYG11902-B

FERLRAHIE
Key contact person/Telephone
Venkey (+86-543-8691091-3101)

HEAGR)
Date(Original)

2016.1.15

HEAUBIT)
Date(Revise)
2016.8.5

Rz

Revision

B

BHERSENERFL:

Part number/Last change level:

it/ INA Core Team member

FEHRX - TR - HEA. - B - REIE - MRS - WEE - £KI7 - FHIF - Venkey
Reyn, Vince, Jaming, Yao, May, Enfang, Vicky, Stark, Jane, Venkey

B TAEHt A/ HE(4NFEE ) Customer engineer approval date(If req'd)

N.A

BELHR AR Part number/Description

#:75/T) #t 4/ B H#H Supplier approval date

&R EHE A/ HHIGNEEE ) Customer quality approval date (If req'd)

Matrix SMB N.A
{75/ (Supplier plant)  |[#E77RFE(Code) HArAt A/ HE (FFFE ) Other approval date(if req'd) FHftitt e/ B HI(Z0FEE) Other approval date(if req'd)
BiEERRETERAT N/A N/A
HE | SEAVERERS | IREE ¥ ME(Characterictics) ik F5%E(method) SRR
Step b REITH P bug ] g P /R el HE PR IT% Reaction plan
Process name ~ |Machine/De Product Process 3% HIaAE BEA — 5E ik Control method
operation vice/tools Spec.Char.| Productr/Process/Spec./Tolerence  [Evaluation/Measure ATAR Size Frequency
1001 ikl A B R FEAREAIE IQCitt% & 50pcs ARSI TR 5 Fi, B
In-coming inspection Elec, Function(Wafer) Yield target limit Trial run 1QC inspector Czlrt;g(iepment Inspection test report Isolation, reject
BN DR B W BURE RIE gy IQCE# E W |mAEE ERHAIR i, 2
Appearance(wafer) g::i';ping' Scratch, Spiit, Peeling, Oxidize, Microscope 1QC inspector 500pcs Czlrt;g(iepment Inspection test report Isolation, reject
STRRST ENEE ¥l Pl e IQCi#% & Al TR & i, B
Lead frame Dimension Dimension measurement Mgasurement 1QC inspector 5pes Per lot Inspection test report Isolation, reject
Microscope
HRHNEL &b Blsy HE IQC#% & 512PCS Al TR 5 F, B
Lead frame Appearance Oxidize, composition Visual inspection 1QC inspector Per lot Inspection test report Isolation, reject
Clip R SRR W2 2 IQC 546 1 Spcs &z HRHGMITR S P, R ET
Clip Dimension Dimension measurement Measurement Per lot Inspection test report Isolation, reject
Microscope IQC

*exekk TSC PPAP format based on ZVEI/ PPA VDA 2/ AIAG 4th edition, *x*xx*
*rxkkk The copyright of document and business secret belong to TSC, and no copies should be made without any permission ***+xx
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TEf:886-2-8913-1588
{#F:886-2-8913-1788

TAIWAN SEMICONDUCTOR CO., LTD.

231 b e @b = F2055% 114  11F, No. 205 Sec. 3, Beishin RD.

Shindian Dist., New Taipei City, Taiwan, R.O.C. 231
Tel:886-2-8913-1588 Fax:886-2-8913-1788

8 JHIEZA4 57 - BEM (Measurement Systems Analysis-Stability)

T h4R5E(Part Number) |JHI£%427%(Gage Name) SHIf%4R9E(Gage No.) SHIE4% 14 (Characteristics)| ##% (Specification) B[t5(Duration) % (Operator) #iZ(Check by)
Standard Sample_10MQ  |TVS-600 S31783 VR 98V~102V 2016/5/3 e May
CL=X= 100.019  UCL=X+A,R= 100.148 LCL=X-AR=  99.889 Calculation:
X = 100.019
100.2 R = 0.127
o = 00747
100.1
wo | g '<i7'<i:f’: o = '\'_;/F
99.9
1 2 3 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 2 23 24 25 26 27 28 29 30
CL=R= 0.127 UCL=D,R = 0.326 LCL=D3R = 0 Abnormal Explanation:
0.35
0.30
0.25
o A A /_\ A A /_\ A f
015 & & & & & & & & & &- & & & & &- &- & & &- &- & & &- &- & & &- V'
0.10 —I—{ \ /—{ Y \ /—{ Y H
0.05
0.00 & & & v & & & & & & & & i & & v & & & & & & & & & & & & &
1 2 3 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 21 28 29 30
Note:
_1 100.0 | 100.1 99.9| 100.1| 100.0| 100.0 | 100.0 99.9 | 100.1| 100.0 | 100.1| 100.0 | 100.0 | 100.0 | 100.0 | 100.1 | 100.0 | 100.0 | 100.1 99.9 | 100.0 | 100.0 | 100.1 | 100.0 | 100.1 | 100.1 | 100.0 | 100.0 | 100.0 | 100.0 |n 1/d, A, D3 D,
n |2 100.0 | 100.0 [ 100.1 100.0 [ 100.0 | 100.1 100.0 | 100.1 100.0 | 100.1 100.0 | 100.1 100.0 | 100.0 99.9 | 100.1 100.0 | 100.0 [ 100.1 100.1 100.1 99.9 99.9 99.9 | 100.1 99.9 | 100.1 100.0 [ 100.0 | 100.1 | 2| 0.886| 1.880| 0] 3.267
3 100.1 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.1 | 100.0 | 100.0 99.9 99.9 | 100.1| 100.1 99.9 | 100.1| 100.0 | 100.0 | 100.1 | 100.0 | 100.0 | 100.1| 100.1 | 100.0 | 100.0 | 100.0 | 100.1 | 100.1 99.9 99.9 99.9 | 3| 0.590| 1.023| 0] 2.575
SUM 300.1 300.1 300.0 | 300.1 300.0 | 300.1 300.1 300.0 | 300.1 300.0 | 300.0 | 300.2 | 300.1| 299.9 | 300.0 | 300.2 | 300.0 | 300.1 300.2 | 300.0 | 300.2 | 300.0 | 300.0 | 299.9 | 300.2 | 300.1 300.2 | 299.9 | 299.9 | 300.0
X 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 | 100.0 [ 100.1 | 100.0 | 100.0 [ 100.0 | 100.1 | 100.0 | 100.0 | 100.1 | 100.0 [ 100.1 | 100.0 [ 100.0 | 100.0 | 100.1 | 100.0 [ 100.1 | 100.0 [ 100.0 | 100.0
0.1 0.1 0.2 0.1 0.0 0.1 0.1 0.2 0.1 0.2 0.2 0.1 0.1 0.1 0.2 0.1 0.0 0.1 0.1 0.2 0.1 0.2 0.2 0.1 0.1 0.2 0.1 0.1 0.1 0.2

****** The copyright of document and business secret belong to TSC, and no copies should be made without any permission

Hkkkkk

Page 24 of 39




TAIWZ EEEEEGHAIRAT TAIWAN SEMICONDUCTOR CO., LTD.
231 Frit s E R ILETER = 520558114  11F, No. 205 Sec. 3, Beishin RD.

SEMICONDUCTOR 757:886-2-8913-1588 Shindian Dist., New Taipei City, Taiwan, R.0.C. 231

{HH:886-2-8913-1788 Tel:886-2-8913-1588 Fax:886-2-8913-1788

HBZG2HT- a1

(Measurement Systems Analysis-Bias)

Hemm#atE(Part Name) © Resistance 10Q/2A 1 L EL4E{H (Reference Value) © 1.9989 \Y
&= B2 #fH(Gage Name) Tvs-600 SHIE 4514 (Characteristics) VF
& E4R%5(Gage No.) :  $31133 st Hif(Date) : 2016/3/29
SrMiE (Appraiser) : Roben
K |HEE fmfar
(Trials) |(Measurement)|(Bias) THE 28 (Date sheet)
1. 2.000 -0.001 K& (m) =15 g=1 a =0.050
2 1.999 0.000
3. 1.999 0.000 & ZF15(From Table)
4. 1.999 0.000 d,=3.472 d, = 3.5500 df(v) =15
5. 2.000 | -0.001
6. 2.000 -0.001 4 Et15(Statistics)
7. 1.999 0.000 £15{E (Average) R % (Bias) or
8. 1.998 0.001 1.9991 0.000166667 0.001
9. 2.000 -0.001 ob &Gt t
10. 1.999 0.000 0.0002 0.7638
11. 2.000 -0.001
12. 1.998 0.001 T 1.0 o= 2.1314
13. 1.999 0.000
14. 1.997 0.002 st RERRETY95% B @R EIR R (H) 0.0006215
15. 1.999 0.000 ST ERG95% B EEEH IR A(L) -0.000288
SNTEER T R 0 EERAEEER( -0.000288 ~ 0.0006215 )

A AU E R ] LAY [FIRHERE B IR GE A & E S =R -

e TSC PPAP format base on ZVEI/ PPA VDA 2 / AIAG 4th edition. ******
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5 TAIWAN
SEMICONDUCTOR

ey B r kiay SHicANSy| TAIWAN SEMICONDUCTOR CO., LTD.

231 FribmigrEEdLEEg = 520555114 11F, No. 205 Sec. 3, Beishin RD.
HEx%:886-2-8913-1588 Shindian Dist., New Taipei City, Taiwan, R.O.C. 231
{8{15:886-2-8913-1788 Tel:886-2-8913-1588 Fax:886-2-8913-1788

8 JHEAIL - SRIE

(Measurement Systems Analysis-Linearity)

HEATH 5?3?#%—%)3 BT RERESRA EELRTE - S23215
(Gage Name) : (Calipers) (Part Name) : (Gage Block) (Gage No.) :
H= A - HIEHEM: : RE BEAYT : = BAFR
E%ifjokrmed by) : Roben %;ﬁr—;?eriﬁc&;) : Dimension {ﬁgt) : mm {%;Ee?%ﬁ 2016/4/21
=E25E 1 (:00 2 (?OO 3 (:;)OO 4 300 5 (?OO
Part Reference Value : : : : :
Measured|Bias Measured|Bias Measured|Bias Measured|Bias Measured|Bias
1 1.00 0.000 2.00 0.000 3.00 0.000 4.00 0.000 5.00 0.000
2 1.00 0.000 2.00 0.000 3.00 0.000 4.00 0.000 5.00 0.000
3 1.00 0.000 2.00 0.000 3.00 0.000 4.01 0.010 5.00 0.000
T 4 1.00 0.000 2.01 0.010 3.00 0.000 4.00 0.000 5.00 0.000
R 5 099| -0.010 2.00 0.000 3.00 0.000 4.00 0.000 5.00 0.000
I 6 1.00 0.000 2.00 0.000 3.00 0.000 4.01 0.010 5.00 0.000
A 7 1.00 0.000 2.01 0.010 3.00 0.000 4.00 0.000 5.00 0.000
L 8 1.00 0.000 2.00 0.000 3.00 0.000 4.00 0.000 5.00 0.000
S 9 1.00 0.000 2.00 0.000 3.00 0.000 4.00 0.000 5.00 0.000
10 1.00 0.000 2.01 0.010 3.00 0.000 4.00 0.000 5.00 0.000
11 0.98| -0.020 2.00 0.000 3.00 0.000 4.00 0.000 5.00 0.000
12 1.00 0.000 2.00 0.000 3.00 0.000 4.00 0.000 5.00 0.000
LEFISUM 11.97 | -0.030 24.03 0.030 36.00 0.000 48.02 0.020 60.00 0.000
SF-H5{E Average 0.998 | -0.0025 2.003 0.002 3.000 | 0.0000 4.002 | 0.0017 5.000 0.000
2°2(g Reference Value 1.000 2.000 3.000 4.000 5.000
R F19{E Bias Average -0.003 0.002 _ 0.000 0.002 0.000
sX = 180.00 m= 12 y= 0.000333 sY’=  0.0010
SY = 0.0200 9= X= 3
XY = 0.1100 b=y-ax= -0.000917
1/gm = 0.01667 tom-2,1-ar2= 2.0198
sX?= 660.0 s=( Sy “-bZy-aZxy; 2. 0.00409
XY —ZYEX gm-2
a= gm _ 0.0004167 Bias Average= -0.00250 0.00250 0.00000 0.00167 0.00000
X2 (EX)? _FPEH= 0.0048 0.0027 0.0014 0.0036 0.0065
gm TPFEL= -0.0058 -0.0029 -0.0007 -0.0021 -0.0042
[FlR4R
0.03
y =-0.0001 x + 0.0002
0.02 | R2=0.0071
BEE= 95%
0.01 . ¢ .
------- L I L s
0.00 ;C____:::jj?_b::::::::::::::;,::::::::::::‘_:2{ ______________ X fffer=0
-0.01 * — )
002 | . N
-0.03
0.0 1.0 2.0 3.0 4.0 5.0 6.0

s3tfrAnalyze @ 1.0K | "(@fE= 0" 2ERGREETUN - MELFTHEZ - N EERIERE |

wre TSC PPAP format base on ZVEI/ PPA VDA 2 / AIAG 4th edition. ******
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Y AELEREHERAT TAIWAN SEMICONDUCTOR CO., LTD.
S iy 231 @b E &L EEs = 5205551148  11F, No. 205 Sec. 3, Beishin RD.
'SEMICONDUCTOR 35:886-2-8913-1588 Shindian Dist., New Taipei City, Taiwan, R.O.C. 231

{#:886-2-8913-1788 Tel:886-2-8913-1588 Fax:886-2-8913-1788

8 JEAG Y- BFIEEFTINE

(Measurement Systems Analysis-Gauge R&R)

SEE A SHIE Z{t(Part) SEE
Appraiser/Trial# 1 2 3 4 5 6 7 8 9 10|(Average)
1 3862 | 38.73| 39.05| 3860| 37.93| 3836| 3863| 39.06| 3859 38.07 38.56
i 2 3860 | 38.72| 39.05| 3863| 37.95| 38.36| 3864 | 39.08| 3856 | 38.09 38.57
s
1k 3 38.63| 3870| 39.03| 3863| 37.94| 3834 3865| 39.00| 3859 38.08 38.57
# | HIE 38.62 | 38.72| 39.04 | 38.62 | 37.94| 38.35| 38.64 | 39.08| 38.58 | 38.08 | Xa=| 38.57
A [(Average)
Eas 0.03| 0.03| 0.02| 003| 002| 002| 0.02| 003| 003| 0.02|Ra=| 0.02
(Range)
1 38.61| 38.72| 39.07| 3862| 37.92| 3834| 3864 | 39.07| 3858 38.08 38.57
2 2 3865| 38.73| 39.06| 3864| 37.94| 3835| 3865| 39.07| 3859 38.09 38.58
e 3 3863 | 38.74| 39.05| 3863| 37.95| 38.34| 3863 39.00| 3857 | 38.07 38.57
# [PIE | 3863| 3873 | 39.06 | 3863 | 37.04| 3834 | 3864 39.08| 3858 38.08 | xa=| 3857
B |(Average)
EoidE! _
0.04 0.02 0.02 0.02 0.03 0.01 0.02 0.02 0.02 0.02 | Ra=| 0.02
(Range)
1 38.62 | 38.73 | 39.04 | 38.63 | 37.93 | 38.35| 38.63 | 39.06 | 38.58 | 38.07 38.56
” 2 38.60 | 38.73 | 39.05| 38.61 | 37.93 | 38.37 | 38.65| 39.09 | 38.59 | 38.08 38.57
12; 3 38.60 | 38.70 | 39.05 | 38.63 | 37.95| 38.35| 38.63 | 39.07 | 38.58 | 38.05 38.56
# | HIE 38.61| 38.72| 39.05| 38.62 | 37.94| 38.36| 38.64 | 39.07 | 38.58 | 38.07 | Xa=| 38.57
C |(Average)
Es 0.02| 0.03| 0.01| 002| 002| 002| 0.02| 003| 001| 0.03|Ra=| 0.02
(Range)
o MZPE] X:
IEFIE 386| 387| 39.1| 386| 379| 384| 386| 301| 386 381 38.57
(Part Average) Rp= 1.14
(Ra+Rb+Rc)/zF{t A #(# of appraisers) = 0.02
XMAX-XMIN Xorr=|  0.01
R*D4 UCLR{ 0.06
] = SHIE
Appraiser Trial
2 0.7071 2 3.27 0.8862
3 0.5231 3 2.58 0.5908

2RXHIENFDA = 3.27 ¢ 3TTHIENFDA = 2.58 » 7RIAILAND; = 0 » UCLRAGE(EHIREGIRME » AL A EIR(EAVE - EI R AREUE S
A EIETRE A G EIET R R FUREY T AEREE - S IRE Lo E I R A BB B PO MIET R - DURIERIR(E -

D4=2.37 for 2 trials and 2.58 for 3 trials;D3=0 for up to 7 trials, UCLR represents the limit of individual R's. Cricle those that are beyond this limit
.Identify the cause and correct. Repeat thest readings using the same appraiser and unit as originally.
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TAIWA BB ERIGHERAT TAIWAN SEMICONDUCTOR CO., LTD.

. 231 FrdbEEE IR = 205551148  11F, No. 205 Sec. 3, Beishin RD.
SEM CONDUCTOH FE£5:886-2-8913-1588 Shindian Dist., New Taipei City, Taiwan, R.O.C. 231
{H21:886-2-8913-1788 Tel:886-2-8913-1588 Fax:886-2-8913-1788

8 JEAG Y- BFIEEFTINE

(Measurement Systems Analysis-Gauge R&R)

T mSEAI A - TVS39A Sample MGt - Diode Tester H3 - 2016/4/23
(Part No. and Name) : (Gage Name) : (Date) :

S = EH4ENE £ :
?ghrfacteristics) : VR (fa/g\eﬁz? S31783 (;J:flso{r:ed by) : Roben
ﬁ*%i . 37.1V~41.0V REARL TVS-600
(Specification) : Gage Type

R= 0.0227 XbIFF= 0.0057 Rp= 1.138
& 2451 Measurement Unit Analysis 4E g% EL%(TV) Total Variation
EEM-HER (EV) Repeatability-Equipment Variation(EV)
EV = R*K1 S\EZE Trials K1 %EV = 100[EV/TV]
= 0.0134 2 0.8862 = 374 %
3 0.5908
HIM-2HE A ZF(AV) Reproducibility-Appraiser Variation(AV)
AV = [(XDIFF*K2)%-(EVZ(nr)]? 1= JIEZH Tria %AV = 100[AV/TV]
= 0.00168 Appraisers 2 3 = 047 %

n = E{:8 Parts K2 0.7071] 0.5231
HEMMERM(GRR) Repeatability & Reproducibility(R&R) %GRR = 100[GRR/TV]

GRR = [(EV*+AV?)]"?=  0.0135 = 377 %
EHZF(PV) Part Variation(PV)

PV = Rp*K3 Parts K3 %PV = 100[PV/TV]
= 0.3579 2 0.7071 = 99.93 %
3 0.5231
4 0.4467
waz2E(TV) Total Variation(TV) 5 |0.4030
6 0.3742
TV = [GRR?*+PV?]'? 7 0.3534 ndc = 1.41(PV/GRR)
= [GRR*+PV?]"? 8 03375 = 37.40
= 0.3582 9 0.3249
10 0.3146

FrA st AT THER5. 150 (IERR /il 4 2 99.0% 1 TEifiT )

All calculation are based upon predicting 5.15sigma(99.0% of the area under the normal distribution curve)

K1755.15/d2 ; d2HUAFR R S (m) A ZE - EEEa FE A BHIZRRN) - IR E AR5 -

K1 is 5.15/d2, where d2 is dependent on the number of troals(m) and the number of parts times the number od appraisers(g) which is assumed to be greater than 15.
AV-SI R EPAREE N I ER R E - RPE A ZHRE R0 -

AV-If a negative value is calculated under the square root sign, the appraiser variation(AV) defaults to zero

K2)55.15d2 5 d2HURTAFFEA(M)FIEE(Q) : ghl > BRI BEMEH -

K2 is 5.15/d2, where is d2 is depend on the number of apprasiers(m) and (g) is 1, since there is only one range calculation

K3155.15d2 5 d2HURTAFHE A(M)FIEE(Q) : ghl > BB BEMEH -

K3 is 5.15/d2, where is d2 is depend on the number of apprasiers(m) and (g) is 1, since there is only one range calculation

d2RH 8RR

d2 is obtained from data sheet
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TAIWAN SR A RN ] TAIWAN SEMICONDUCTOR CO., LTD.
$ 231 it EE IS = 520595114 11F, No. 205 Sec. 3, Beishin RD.
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9 Production Part Approval - Dimensional Results

Supplier name : Taiwan Semiconductor Co.,Ltd.
Sample size(pcs) : 30 Units weight(g) : 0.09
Package : M-SMB Measure Machine : 3D Family (MCS02)

) Measurement Results
Iltem |Spec LSL Spec USL  [Units - Results

Max. Avg. Min. STDEV  [Cpk
A 1.95 2.10 [mm 2.00 2.01 2.00 0.003 5.49 [OK
B 4.25 4.75 [mm 4.39 4.41 4.40 0.004 12.03 |OK
Cc 3.48 3.73 |[mm 3.49 3.51 3.50 0.004 1.80 |OK
D 1.99 2.61 [mm 210 212 2.1 0.006 6.22 [OK
E 0.90 1.41 [mm 1.1 1.18 1.14 0.020 4.05 [OK
F 5.10 5.30 [mm 5.27 5.30 5.29 0.007 1.70 |OK
G 0.10 0.20 {mm 0.10 0.13 0.1 0.005 1.68 |OK
H 0.15 0.31 |mm 0.20 0.22 0.21 0.004 4.58 |OK
B — B ——
H
f—
i / \
1 =1 V=
-] e
E
Fo—=

Prepared by : ZhangYanyan Approved by : Cui HeJun
Title : IPQC Inspector Title : Leader of QA
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10 Records of Material/Performance Test Results

Supplier name :

Taiwan Semiconductor Co.,Ltd. Part Name :

2A, 20V - 150V Surface Mount
Schottky Barrier Rectifiers

Supplier code : N/A Sample size(pcs) : 50

Supplier P/N : SS26 Measure Machine :  DS-610
Test Results

ltem Spec LSL [Spec USL [Units Results
Max. Avg. Min. 3sigma Cpk

VF - 0.7 0.606 0.589 0.583 0.003 10.02 |[OK

VR 60 - \ 72.6 7.7 70.1 0.376 3.30 [OK

IR - 400 uA 6.510 4.900 3.130 0.546 3.12 |OK

Supplier P/N : $8215 Measure Machine :  DS-610
Test Results

ltem Spec LSL [Spec USL [Units Results
Max. Avg. Min. 3sigma Cpk

VF - 0.95 \ 0.809 0.803 0.799 0.002 19.53 |OK

VR 150 - \% 174.2 172.4 165.5 1.713 2.32 |OK

IR - 400 uA 0.013 0.006 0.002 0.002 400.47 |OK

Prepared by : Xueping Approved by : Cui HeJun

Title : OQC Supervisor Title : Leader of QA
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10 Production Part Approval - Material, Performance Test Results
Discrete Semiconductor Component Qualification Plan

Supplier Name : Taiwan Semiconductor Co.,Ltd. General Specification : TSC Data sheet

Supplier Manufacturing Site : ShanDong, China

Supplier Internal P/N : S$822 ~ 88215 Family Type : M-SMB SF

Reason for Qual. : Qualification plan According to : AEC-Q101 Rev.D

Iltem [Test Test Conditions # Lots S.S Remarks

1 Test Electrical characterization @25°C 3 552 OK

2 External Visual Per AEC-Q101 3 552 OK

3 Parameter Verification Electrical characterization @25°C 3 552 OK

4 Pre-conditioning Per AEC-Q101 3 308 OK

. 150°C (+15,-0)/15mins, -55C (-

5 [Temp. Cycling 10,+0)/15mins / 1000 cycles 3 77 OK
Ta=121+2C

6 |Autoclave (A.C) 15Psig(1.057kgf/cm2),RH=100%/96hrs 3 77 OK

7 H3TRB Ta:85+2°C R.H:85+5%&VR=48V/1000hrs 3 77 OK

8 IOL TEST On/2mins, Off/2mins,15000cycles 3 77 OK

9 H.T.R.B. 100% Rated VR (Tj=150°C ) /1000hrs 3 77 OK

10 [ESD HBM:8KV(C=100pf R:1500Q)/6Pulses 3 30 OK
Peak forward surge current 8.3ms half

1 Fwd Surge test sine-wave(50A)/1 Pulses 3 10 OK

12 High Temp. Storage Life Ta=150°C /1000hrs 3 77 OK

13 Resist.to Solder Heat Ta=260+5C/10 secs 3 30 OK

14 |Solderability Ta=245 + 5°C/5sec 3 10 OK

15 |Thermal Resistance Mounted on Copper. plate of 0.2"*0.2" 3 10 OK
Copper plate heat sink

16 DPA Per AEC-Q101 3 2 OK

Comment :

Family data, test by SS26 / SS215
Prepared by : Roben Approved by : Venkat Kumar
Title : Rel Lab Supervisor Title : QA Manager
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11 2P Initial Process Study
Part No.: SS215 DATE : 2016.4.30
Prepared by : Hong juan Checked by: Hejun Cui
STATION  |SAMPLE SIZE DET;)?TS MAX | MIN | Avc | sTD | cpk | spec./Tolerence

IQC Inspection
Elec, Function 200pcs 0 174.00 | 165.50 | 171.92 1.63 2.44 |VvB>160V@IR=0.5mA

200pcs 0 0.01 0.00 0.01 0.00 383.39 [IR<2uA@VR=150V
Wafer thickness [125pcs 0 285 275 280 280+15uM
Wafer Saw
Die chipping  |125pcs 0 | 114 | 049 | 079 | 016 | 254 [P side=2mil
Soldering
zgfg;‘:inq 125pcs 0 1.928 | 1.027 | 1.481 | 0242 | 2.090 |Rotation=3°
Clip shift 125pcs 0 2.00 1.02 1.45 0.26 2.02 |Shift<3mil
Die shift 125pcs 0 1.97 0.98 1.46 0.26 2.00 |Shift<3mil
Die rotation 125pcs 0 1.930 0.976 1.476 0.241 2.110 |Rotation=3°
Solder diameter [125pcs 0 0.63 0.58 0.60 0.01 1.69 |P side(0.54-0.66)mil
Solder diameter [125pcs 0 0.88 0.83 0.85 0.01 2.36 |N side(0.765-0.935)mil
é‘;it;rrost:t'igi””g 125pcs 0 247 | 003 | 125 | 065 | 191 |Rotation=5°
Clip shift 125pcs 0 2.803 0.039 1.398 0.678 1.770 |Shift<5mil
Die shift 125pcs 0 1.693 0.039 0.884 0.513 2.670 |Shift=5mil
Die rotation 125pcs 0 2.091 0.019 1.108 0.642 2.020 |Rotation=5°
Molding
Body length 125pcs 0 4.186 4172 4177 0.004 1.710 |(4.145-4.195)mm
Body width 125pcs 0 2.609 2.590 2.599 0.005 1.770 |(2.575-2.625)mm
Body thickness |125pcs 0 2.015 1.994 2.001 0.004 1.890 |(1.975-2.025)mm
Trimming &
Forming
Length 125pcs 0 5.058 5.032 5.046 0.003 1.710 |(5.03-5.13)mm
Height 125pcs 0 2.120 2.100 2.107 0.004 3.330 |(2.05-2.15)mm
DH 125pcs 0 0.133 0.122 0.127 0.001 6.550 |(0.1-0.15)mm
Plating
Plating thickness |125pcs 0 12.530 | 10.020 | 11.174 | 0.629 1.680 |8-15um
Layer composition |125pcs 0 100.00%| 99.25% | 99.63% 98.5% Sn
TMTT

1000pcs 0 0.809 0.799 0.803 0.002 | 19.534 [VF<0.92V@IF=2A
TMTT 1000pcs 0 174.20 | 165.50 | 171.91 1.71 2.32 |VB>160V@IR=0.5mA

1000pcs 0 0.01 0.00 0.01 0.00 400.47 |IR<2uA@VR=150V
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12 A EE= v/ Qualified Laboratory Documentation

TSC Certification data list on the link below:

1. TS16949 Certification
http://www.taiwansemi.com/en/quality/certification/ts16949-certification

2. OHSAS18001 Certification
http://www.taiwansemi.com/en/quality/certification/ohsas18001-certification

3. 1S014001 Certification
http://www.taiwansemi.com/en/quality/certification/iso14001-certification

4. SONY Green Partner
http://www.taiwansemi.com/en/quality/certification/sony-green-partner

5.1S09001 Certification
http://www.taiwansemi.com/en/quality/certification/iso9001-certification

6. UL certification
http://www.taiwansemi.com/en/quality/certification/ul-certification

******
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13 Appearance Approval Report

NA
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14 Sample Production Parts

NA
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15 Master Sample

NA
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16 Checking Aids

NA
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17 Customer-Specific Requirements

No specific customer requirements!
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18 FALEXRZEZ Part Submission Warrant (PSW)

Part Name 2A, 20V - 150V Surface Mount Schottky Barrier Rectifiers Part Number S§S822 ~ SS215

Shown on Drawing Number. N/A Org. Part Number N/A

Engineering Drawing Change Level N/A Dated N/A
Additional Engineering Changes N/A Dated N/A

Safety and/or Government Regulation Yes D No Purchase Order No. N/A Weight (g) 0.09
Checking Aid Number N/A Engineering Change Level N/A Dated N/A
SUPPLIER MANUFACTURING INFORMATION CUSTOMER SUBMITTAL INFORMATION

Yangxin Everwell Electronic Co., Ltd

Supplier Name Site Code Customer Name/Division
He Liu Zhen

Street Address Buyer/Buyer Code
Yangxin Shandong 251807 China Application

City Region Postal Code Country

MATERIALS REPORTING
Has customer-required Substances of Concern information been reported Yes EI No
Submitted by IMDS or other customer formate:  Nickel(7440-02-0)

Are plastic parts identified with appropriate ISO marking codes? [ ves [ no N/A

REASON FOR SUBMISSION
Initial submission D Change to Optional Construction or Material
|:| Engineering Change(s) Sub-Supplier or Material Source Change
D Tooling: Transfer, Replacement, Refurbishment, or additional Change in Part Processing

D Correction of Discrepancy D Parts produced at Additional Location

D Tooling Inactive > than 1 year D Other - please specify

REQUESTED SUBMISSION LEVEL (Check one)

Level 1 - Warrant only (and for designated appearance items, an Appearance Approval Report) submitted to customer.
Level 2 - Warrant with product samples and limited supporting data submitted to customer.

Level 3 - Warrant with product samples and complete supporting data submitted to customer.

Level 4 - Warrant and other requirements as defined by customer.

o000

Level 5 - Warrant with product samples and complete supporting data reviewed at supplier's manufacturing location.

SUBMISSION RESULTS

The results for dimensional measurements material and functional tests appearance criteria statistical process package
These results meet all drawing and specification requirements: Yes D No (If "NO" - Explanation Required)
Mold / Cavity / Production Process

DECLARATION

| affirm that the samples represented by this warrant are representative of our parts, which made by a process that meets all Production Part

Approval Process Manual 4th Edition Requirements. | further affirm that these samples were produced at the production rate of 11000pcs / 1 hours.
| also certify that documented evidence of such compliance is on file and availiable for review.| have noted any deviations from this declaration below.
EXPLANATION/COMMENTS: N/A

Is each Customer Tool properly tagged and numbered? |:| Yes D No N/A

Organization Authorzed Signature ]LYl gV R e Date 29"-Sep.-'16
Print Name Brian_Bie Phone No. 886-2-89131588 FAX No. 886-2-8913-1788
Title HQ QRA Engineer E-mail brian_bie@mail.ts.com.tw

FOR CUSTOMER USE ONLY (IF APPLICABLE)

Part Warrant Disposition: D Approved |:| Rejected D Other
Customer Signatur Date

Print Name Customer Tracking Number(optional)

whikkk TSC PPAP format based on ZVEI/ PPA VDA 2 / AIAG 4th edition. *xxxxx
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Processes Comparison---fully-automated SMD vs manual SMD processes

I 1 :
| 1 I
| :I I
| | I

| II
fu"y- | Die attached —>Cl H Aut Idi :
I —> Die attache eaning uto-molding —> i
automated clip bonder — |
SMD : Soldering 1
1 B s b Allin one design :
I with high I
: solution CCD 1
I inspection :
| ]
I |
I |
I |
I |
I |
I |
I |
|

|

manual 1> Presoldering  —> cieaning —H-> Auto loading —> Baking —> De-flash :
| Pre-soldering assembly Compound pre-heating I
SMD : Soldering Molding 1
i De-runner :
| ]
I |
I |
1" |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
I |
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Appearance Comparison---fully-automated SMB & SMB

_ttem fully-automated SMB _ swe

Top

Side

Bottom

Uniform forming designed

e =



X-RAY Comparison----- example SMB

fully-automated SMB

Side

Big die solder pad designed for better thermal dissipation.

Additional solder join between Leadframe and clip reduce soldering thermal stress
' ing.

Ncilre from 1000cyc. To 3000cyc.

TAIWAN

'SEMICONDUCTOR

temper



Identified marking on device between fully-automated SMD VS
manual SMD

fully-automated SMD manual SMD

ES1G ES1G
$6VY S 6V Y

Device special square around datecode during marking to identified new fully-
automated SMD comparing with before



fully-automated SMD APPLIED STATIC FRES PACKING INSTEAD

ANTi _ESD

Package

fully-automated SMD (Static Free)

Original SMD (Anti-ESD)

Carry

Surface resistance10°~10°%;
Term of validity: permanent

SMA:A0:2.80mm;B0:5.33mm;K0:2.35mm
SMB:A0:3.70mm;B0:5.55mm;K0:2.35mm
AO:width BO:length KO:height

Surface resistance: 10°~10""
Term of validity: 12 months

SMA:A0:2.90mm; B0:5.59mm;K0:2.36mm
SMB:A0:3.76mm; B0:5.69mm;K0:2.67mm
AO:width BO:length KO:height
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fully-automated SMD APPLIED STATIC FRES PACKING INSTEAD

ANTi_ESD

Package

fully-automated SMD (Static Free)

Original SMD (Anti-ESD)

Reel

13" Plastic Reel
Surface resistance < 108

13" Paper Reel

13" Plastic Reel
Surface resistance < 10"’

Pizza Box

..

S TAIWAN
SEMICONDUCTOR



