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Product / Process Change Notice
PCN No.: Q000-PCN-PA201403-03 Date: 2014-03-25,

Change Title: _Add ASE-CL as new assembly site for QFN 32L package products.

Change Classification: ¥ Major OO Minor
Change item: O Design O Raw Material O Wafer FAB M Package Assembly O Testing O Others: .

Affected Product(s) :
The affected products are NAU8401YG, NAU8501YG and NAU8820YG.

Description of Change(s) :

Add new assembly site for NAU8401YG, NAU8501YG and NAU8820YG products at ASECL (ASE Group ChungLi site,
Taiwan). ASECL is a qualified vendor for Nuvoton in assembly, also ASECL had been passed several audits by international
semiconductor corporations with automotive certification, please refer to appendix A for the details.

New Supplier
ASE Group ChungLi site, Taiwan (hereinafter “ASECL”), (550, Chung-Hwa Road Section 1, Chung-Li, 320, Taiwan, R.O.C.)

Reason for Change(s) :

To increase manufacturing capacity and flexibility and to have multiple manufacturing routes for backup in case of disruption,
Nuvoton is adding a new source of NAU8401YG, NAU8501YG and NAU8820YG products at ASECL.

Impact of Change(s) : ( positive & negative )

Form: No change on top effective marking except assembly vendor marking code. The assembly vendor marking code of ASECL
shall be “A”, as illustrated in fig.1.

Fit: No change.

Function: No change.

Reliability: No concern (Passed Nuvoton package qualification.)

Quialification Plan/ Results :

QFN packages were qualified as per Nuvoton’s standard qualification procedures, please refer to appendix B & C for the
qualification report.”

Implementation Plan :

O Date Code: onward O Lot No.: onward O Implemented date: _ Jun. 23, 2014 (scheduled)

Originator: HYLai/ Q100 Approval:(QA Director) C.C. Chen/ Q000

Name: HYLai TEL: 886-3-5770066 (ext. 1226) FAX:_886-3-5792673.

Contact for Questions & Address: No.4, Creation Rd. Il Science-Based Industrial Park Hsinchu, Taiwan,
Concerns R.O.C..

E-mail: hylai0@nuvoton.com.

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
Table No.: 1110-0001-08-A
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Customer Comments:
Note: Please sign this notice, and return to Nuvoton contact within 30 days. If no response is received within 30 days, this Change Request
will be assumed to meet your approval.

O Approval O Disapproval O Conditional Approval:

Date: Dept. name: Person in charge:

Follow-up and Tracing:
A. copies to

FAB: [ Integration O O O O

Test / Product: O O O O O

Design/ Marketing: [J O O O O
Production control/ Others: O O O O O

B. Changes:

1. Document / Test program:

version .
Document No/ test | Document name/ test program name ersio responsibor Corggtleeted

program

Remark

before after

NA NA NA NA NA NA NA

Verifed by:

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
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Assembly vendor code on top marking will be marked as “A”

Fig.1: The Assembly vendor code of ASECL on top marking will be marked as “A”

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
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Appendix A: ASECL passed several audits by international semiconductor corporations.

Automotive Customer Award g;}ASE GROUP

AMOTOROLA

s e ey

p 3
AS.E. Assemably - Chung-14, Taiwan

For outstanding support on the
Hawk V2 Dakar-Lite 123 & 160
LQFP st silicon builds

Presemtad by Jobn Rramwell

Agril 2002

SRECOGNITION
AWARD
2004

© ASE Group. All rights reserved.

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.

Table No.: 1110-0001-08-A



NUVOTON
—

Automotive Customer Audit Result {} ASE GROUP

The followings are summarized past Automotive Customer audit result
on using Siemens VDA 6.3 checklist. All are above 90%.

It':}: Customer Audit Date Audit Score
1 S £ Paex 10 Jul 2007 91.1%
2 Fxoe f Baox NEDE 502[?7 92 0%
3 Face / S 14 Jan 2008 92 0%
4 Ssowe F Laox 20 Jan 2009 94 _0%
5 Cxx  Cex o 91.0%
5 Froc / Box Jggsgfo 90_3%
7 Sxx £ M Jllv o 97.0%
8 S § B hf;v3262‘121 95 0%
9 Sxcx  Koex 11 May 2012 97_ 0%
10 |Fooc f Lsex r;;vaéc:—?z 99 5%
11 Froc § Croc ngt Eé‘} 94%
12 |Fsox £ Cxex e ot 94%
13 [Avoc 7 Cxex ,JJges‘z::J:z 94%

Note: Some other Automotive Customers use their own Audit System which also showed
Excellent result, such as Dxxx, Fxxx, Txxx, Kxxx, Cxxx, Txxx, Hxxx.

© ASE Group. All rights reserved. 2

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
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Appendix B: QFN packages qualification report for Cu wire.

NUvVOTON
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PACKAGE QUALIFICATION REPORT

Company:ASE(Chung-Li)
Package: QFN Series

Package Material: GREEN
Wire Bonding Material: Cu wire

ASSISTANT MANAGER : #:0,&

RA MANAGER : ZZEAE

Publication Release Date: May.2011

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
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SUMMARY

The QFN series product was passed the qualification tests.
A summary of the test result was as follows:

0. Wire Pull Test : 5 units / 30 wires
Fo. Ball Shear Test : 5 units /30 balls
Fo. Pre-condition Test : 0/270 EA

Fo. Pressure Cooker Test : 0/135 EA

Fo. Temperature Cycle Test : 0/135 EA

Fo. Highly Temp. Storage Life Test : 0135 EA

Publication Release Dare: Dec. 2010

'
P
'

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
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1. ENVIRONMENTAL TEST

A. Introduction
1. Wire Pull Test
2. Ball Shear Test
3. Pre-condition Test
4. Pressure Cooker Test (PCT)
5. Temperature Cycle Test (TCT)
6. High Temp. Storage Life Test(HTSL)

B. Test Results
1. Wire Pull Test
2. Ball Shear Test
3. Pre-condition Test
4. Pressure Cooker Test (PCT)

5. Temperature Cycle Test (TCT)
6. Highly Temp. Storage Life Test(HTSL)

I. ENVIRONMENTAL TESTS OF PROCEDURE

A. Introduction

1. Wire Pull Test
1.1 SCOPE

Wire Pull Test is to measure the First bond and Second bond quality at the
Assembly wire bonding process.

1.2 TEST CONDITION
5 units 30 wires CPK. == 1.66

Publication Release Date: Dec. 2010

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
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2. Ball Shear Test

2.1 SCOPE
Ball Shear Test is to measure the Copper ball quality on pad of chip.

2.2 Test condition:
5 units 30 balls CPK = 1.66

3. Pre-condition Test
3.1 SCOPE

Pre-condition Test is to measure the resistance of SMD (Surface Mount

Devices) to the storage environment at the customer site and to thermal stress
created by IR reflow or Vapor Phase Reflow.

3.2 TEST CONDITION
Step 1: TCT(-65°C/150°C, 5 cycles)
Step 2 : Bake(125°C, 24 hours)
Step 3 : Soak(30°C/60%RH, 192 hours)
Step 4 : IR reflow { 260 °C ), 3 Passes.

3.3 SAT COFIRMATION: To confirm delamination, cracking, popcorn .
Criteria: IPG/JEDEC J-STD-020D

3.4 IR REFLOW PROFILE (FOR IPC/JEDEC J-STD-020D)

Temp. Criteria
Preheat
150 °C to 200 °C 60~120 sec
Time maintained above:
Above 217 °C 60~150 sec
Peak temp 260 °C +0 *C/-5 C
Publication Release Date: Dec.2010
-4 -

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
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Time within 5 °C of actual Peak
Temperature of peak 20~40 sec

4. Pressure Cooker Test (PCT)
4.1 SCOPE

PCT is to evaluate the device resistance to moisture penetration.
4.2 TEST CONDITION
Ta=121°C, RH = 100%, Td= 168 Hrs. 2 ATM ,(JESD22-A102-A)

5. Temperature Cycle Test (TCT)

5.1 SCOPE
TCT is to evaluate the resistance of device to environmental temperature change.

5.2 TEST CONDITION
-65°C / 15min, transfer time 1min, +150 *C/15min, 1000 cycles.
MIL-STD-883E, Method 1010, Condition "C".

6. Highly Temp. Storage Life Test (HTSL)
6.1 SCOPE
The purpose of this test is to determine the effect on solid state electronic devices of
storage at elevated temperature without electrical stress applied.

6.2 Test condition:
Temperature: 150 C, Time:1000hrs

B. Test Results

1. Wire Pull Test
* Sample size : Sunits / 30wires
® Spec:23g

®  Max:11.697 g

Publication Release Dare: Dec. 2010

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
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¢ Min: 9.603g
® Avg.:1077g

® CPK: 4.988
Criteria ;1 CPK = 1.66

2. Ball Shear Test
®  Sample size : Sunits / 30 balls
® Spec: 2 15¢g
® Max: 17787 g
® Min: 15238¢g
® Avg.:16651¢g

] CPK: 4.360
Criteria : CPK = 1.66

3.1 Pre-condition Test

Run Lot No. SAT before SAT After Electric
Precondition Precondition result
Topside Backside | Topside | Backside FT
#1 E037B006-ZX 0/135 0/135 0/135 0/135 0/135
40 E037B006-ZY 0/135 0/135 0/135 0/135 0/135
43 E037B006-ZZ 0/135 0/135 0/135 0/135 0/135

Publication Release Dare: Dec. 2010

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
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*Criteria: Acc/Rej = 0/1.

3.2 SAT confirmation: PASS

4. Pressure Cooker Test (PCT)

Run Package 168 Hrs Result Remark
#1 EQ87B006-2K 0/45 Pass
#2 E037B006-ZY 0/45 Pass
43 E037B006-2Z 0/45 Pasi
*Criteria : Acc/Rej = 0/1.
5. Temperature Cycle Test (TCT)
Run Package 1000 Cycles Result Remark
#1 E0378008-2X 0/45 Pass
#2 E037B006-ZY 0/45 Pass
#3 E037B006-ZZ 0/45 Pass
*Criteria : Acc/Rej = 0/1.
6. Highly Temp. Storage Life Test (HTSL)
Run Package 1000 Hrs Result Remark
#1 S 0/45 Pass
#2 E037B006-ZY 0/45 Peisii

Publication Release Date: Dec.2010

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
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43 E037B006-ZZ 0/45 Pass
*Criteria : Acc/Rej = 0/1.
Headquarter Huwvoton Electronics Technology (Shan ghai) Limited
Ma. 4, Creation Rd. 10, Hsinchu Science Park, 300 2TF, 2298 Yan An Road (West), Shanghai,
Taiwan, R.O.C. PR. China
Tel: 886-3-57 TOOGER Tel: 86-21-62365999

httpe i nUvoton. corm. ! . e
Huwvoton Electronics Technology (Shenzhen) Limited

Taipei Sales Office Lnit 1401, Mew Woarld Center, G003 Yitian Road, Futian, Shenzhen 518026, PR.China
aF, Mo, 420, Rueiguang Rd., Meitu Chig, Tel: 8B-753-8351 45350
Taipei, 114, Taiwan, B.0O.C. i
Tel' BEE-2-2R588066 Huvoton Technology Corp. America
2727 Morth First Street, San Jose, CAH5134,
Nuvoton Electronics Technology {H.K.) Limited LL5.A
Unit 3-11, 22F, Millenniurmn City 2, 378 Kwun Tong Road, Tel:1-408-544-1718
kowdoon, Hong Kaong
Tel 852-37513100 Muvoton Technology Israel Ltd.
8 Hasadnant Street, Herzlia B, 46130,
|srael

Tel: 972-9-970-2000

Publication Release Dare: Dec. 2010

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
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Appendix B: QFN packages qualification report for Au wire.
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PACKAGE QUALIFICATION REPORT

Company: ASE group Chung-Li

PKG: QFN 36L(6x6x1.0max)
PKG MATERIAL: Green / Au wire

RA ENGINEER: IS i{éméj/
RA SECTION MANAGER: \(dexg

RA MANAGER: @u\ycg_,?

Publication Release Date:October. 2006

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
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SUMMARY

The QFN 36L product was passed the qualification tests.
A summary of the test result was as follows:

Fb. High Temp. Storage Life Test : 0/135 pecs
Fb. Pre-condition Test : 0/405 pcs
Fb. Pressure Cooker Test : 0135 pcs
Fb. Thermal Shock Test : 0135 pcs
Fb. Temperature Cycle Test :0/135 pcs

Results of the life tests and environmental tests as well as the methods used on QFN
36L are described in details in the report.

Publication Release Date:October 2006

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
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---CONTENTS---

. LIFE TEST
A. Introduction

1. High Temp. Storage Life Test ( HTSL )

B. Test Results

1. High Temp. Storage Life Test ( HTSL )

. ENVIRONMENTAL TEST

A. Introduction
1. Pre-condition Test
2. Pressure Cooker Test (PCT)
3. Thermal Shock Test (TST)
4. Temperature Cycle Test (TCT)

B. Test Results
1. Pre-condition Test
2. Pressure Cooker Test (PCT)
3. Thermal Shock Test (TST)
4. Temperature Cycle Test (TCT)

1. LIFE TEST

A. Introduction

1. High Temperature Storage Life Test (HTSL)

1.1 SCOPE

HTSL test is to determine the stability of the device in high temperature environment.

Publication Release Date:October 2006

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
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1.2 TEST CONDITION
Temp = 150°%C , Td = 1000 hrs.

(MIL-STD-883E, Method 1008, Condition "C")

B. Test Results

1. High Temperature Storage Life Test (HTSL)

1.1 SUMMARY TABLE

RUN Lot No 1000 Hrs | Remark
#1 2621B010-ZX 0/45
40 2621B010-ZY 0/45
# 2621B010-ZZ2 0/45

Il. ENVIRONMENTAL TESTS
A. Introduction

1. Pre-condition Test

1.1 SCOPE

Pre-condition Test is to measure the resistance of SMD (Surface Mount

Devices) to the storage environment at the customer site and to thermal stress
created by IR reflow or Vapor Phase Reflow.

1.2 TEST CONDITION
Step 1: TCT(-85%C/150%C, 5 cycles)
Step 2 : Bake(125°C, 24 hours)
Step 3 : Soak(30°C/60%RH, 192 hours)
Step 4 : IR reflow ( 260 °C ), 3 Passes.

1.3 SAT COFIRMATION: To confirm delamination, cracking, popcormn .
Criteria: IPC/JEDEC J-STD-020C

Publication Release Date:October 2006

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
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1.4 IR REFLOW PROFILE (FOR IPC/JEDEC J-STD-020C)

270 - : = ———— b 1
@ 180 -
=
ak]
L]
a0 -
0
0 70 140 210 280 350 420 480 560

seconds (slope Degrees/Second)

Temp. Criteria
Preheat
150 T to 200 °C 60~-180 sec
Time maintained above:
Above 217 T B60~150 sec
Peak temp 260 T+0 C/-5 T

Time within 5 T of actual Peak
Temperature of peak 20~40 sec

2. Pressure Cooker Test (PCT)

2.1 SCOPE
PCT is to evaluate the device resistance to moisture penetration.

2.2 TEST CONDITION
Ta=121°C, RH =100%, Td= 168 Hrs. 2 ATM ,(JESD22-A102-A)

Publication Release Date:October 2006

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton
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3. Thermal shock Test (TST)

3.1 SCOPE
TST is conducted to determine the resistance of a part to sudden exposure to extreme
changes in temperature and o the effect of alternate exposures to these extremes.

3.2 TEST CONDITION
T=-65°C / 150%C/, transition period = 5 minutes, 100 cycles.
MIL-STD-883; Method 1011

4. Temperature Cycle Test (TCT)

4.1 SCOPE
TCT is to evaluate the resistance of device to environmental temperature change.

4.2 TEST CONDITION
-B5%C / 15min, transfer time 1min, +150 %C/15min, 1000 cycles.
MIL-STD-883E, Method 1010, Condition "C".

B. Test Results

1.1 Pre-condition Test

Run Lot No SAT before SAT After Remark
Precondition Precondition
Topside Topside
g1 | 2621B010-ZX 0135 0/135
4p | 2621B010-ZY 0135 0/135
g3 | 2621B010-ZZ 0135 0/135

*Criteria: Acc/Rej = 0/1.

Publication Release Date:October 2006

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
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1.2 SAT confirmation:

SAT before Precondition

J DDDDDD
DDDDIDDD u
an | )"

Publication Release Date:October 2006
G

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton
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2. Pressure Cooker Test (PCT)

Run Lot No 168 Hrs Remark
#1 2621B010-ZX 0/45
#0 2621B010-ZY 0/45
23 2621B010-Z2 0/45

*Criteria : Acc/Rej = 0/1.

3. Thermal Shock Test (TST)

Run Lot No 100 Cycles Remark
#1 2621B010-ZX 0/45
" 2621B010-ZY 0/45
49 2621B010-Z2 0/45

*Criteria : Acc/Rej = 0/1.

4. Temperature Cycle Test (TCT)

Run Lot No 1000 Cycles Remark
1 2621B010-ZX 0/45
#0 2621B010-Z2Y 0/45
#3 2621B010-Z2 /45

*Criteria : Acc/Re] = 0/1.

Publication Release Date:October 2006

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from Nuvoton.
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Headquarter Nuvoton Electrorics Technelogy (Shanghai Limited
No. 4 , Creaticn Rd. I, Heincru Sciance Park, 300 77F, 27464 Yan An Raad (West), Shanghai,

Taiwan, R.O.C FR. China

Tel 886-3-57 70060 Tel: 86-21-62365080

hillp Servery nuvolun, curn. ted J A
Nuvoton Clectrorics Technelogy (Shenzhen) Limited

Tamei Sales Orrice Unit 1501, New World Center, G009 Yitian Road, Fuian, Shenzhen 518026, PR.China
9F, No. 4280, Rueiguang Rd., Neihu Chiy, Tel. 86-735-83512350
Taipei, 114, Tawan, R.O.C.
Tel 886-2-26588066 Nuvoton fechnology Corp. America
2727 Nortn First Sreet, San Jose, CAY51 34,
Nuvaton Flecironics Technology (H.K.) Limited USA
Unit 9-11, 22F Millennitm City 2, 378 Kwun Tony Rosd, Tel1-408-544-1718
Kowioon, Hong Kong
Tel 862 27512100 Nuvoton Technolo gy israel Ltd.

8 Hasadnaol Sireet, Hezlia E, 46130,
lsrael
Tel: 872 9970 2000

Publication Release Date:October 2006
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