Qorvo

Process/Product Change Notification (PCN)

RFMD + TriQuint

To be completed by PCN Coordinator

PCN 15-0011 Qorvo New Manufacturing Site PCN Date Feb 12, 2015

RFMD Information

Initiator Bong Rosario Feb 12, 2015
Post to PCN Alert? X Yes [] No E-mail PCNResponse@qorvo.com
PCN Information
[l Customer Approval Required X Notification Only
Type of Change: ] Major X Minor [] Obsolescence

Change Affects [ ]Form []Fit []Function []Reliability [ N/A

The following applies to all change classifications (Major, Minor, Obsolescence)

Description of Change:  Qorvo additional manufacturing site for Assembly, Test and Tape & Reel is located in DeZhou
China ~300km south of Beijing. Qualification activities in Qorvo DeZhou will start April 2015 with planned production start in
August 2015. The additional Qorvo manufacturing facility will have the same process & equipment capabilities, quality systems
and management systems with existing Qorvo facility in Beijing.

Reason for Change:  Additional Assembly, Test and Tape & Reel location is required to increase Qorvo's capacity and
flexibility to better achieve customer delivery requirements.

Affected Products: RDAL005L, RF1621, RF1621A, RF1624, RF1624A, RF1628, RF1628A, RF1654A, RF1660, RF1660P,
RF1662, RF1680, RF1681, RF1681A, RF1682, RF2815, RF2818, RF2824, RF3235, RF3236, RF3270, RF3276, RF3511, RF3515,
RF3518, RF3531, RF3532, RF3533, RF3535, RF3538, RF3612, RF3617, RF3618, RF3619, RF5410, RF5418, RF6361A,
RF7190D, RF7378, RF7378A, RF7389, RF7389EU, RF7456, RF7456H, RF7459, RF7459A, RF7459G, RF7501, RF7501B,
RF7501C, RF7842, RF7846, RF7849, RF7907, RF7940, RF7941, RF8096, RF8108, RF8117A, RF8117V, RF9820, RF9822,
RFDAO0047, RFDA2026, RFDA2046, RFDA3016, RFFM4203, RFFM4204, RFFM4501, RFFM4501E, RFFM4501F, RFFM4503,
RFFM4503B, RFFM4551, RFFM4551B, RFFM4591, RFFM4591F, RFLA1018, RFLA1018S, RFLA1038, RFLA1048,
RFLA9002, RFLA9003, RFPA1005, RFPA1600, RFPA5201E, RFPA5208, RFPAS5502, RFSA2724

The following only applies to Major and Minor Changes
Affected Product Specification (if applicable): NA
Detail of potential impact to customer: No impact anticipated

Qualification Plan or Data (if applicable):  See attachment in comments section for details on facility and product
qualifications.

Customer Samples Available (if applicable):  Jun 29, 2015
Qualification Results Available (if applicable):  Jul 31, 2015
Planned Implementation Date: Aug 1, 2015

Identification of Changed Product (if applicable):  Parts that will be assembled in Qorvo DeZhou will use trace code with
F70 prefix, while parts currently assembled in Beijing uses F14 prefix. Trace codes are found on the product labeling.

Comments and/or Supporting Data:  Click on icon to view additional details about the facility, equipment, qualifications

Customer Acknowledgement/Responses  All Customer responses must be sent via e-mail to When
replying, please include the PCN number in subject line. Lack of acknowledgement of the PCN within 30 days constitutes

and schedules:

acceptance of the change. After acknowledgement, lack of additional response prior to the planned implementation date constitutes
acceptance of the change. An acceptance, concern, sample order request or a request for further information should be submitted to
Qorvo in a timely fashion, (i.e., customer should not wait to the end of the review period before responding). If the customer
requires additional time to perform sample testing, beyond the stated planned implementation date, an extension must be negotiated
with Qorvo. Any contractual PCN agreements made with Qorvo supersede these requirements.

Qorvo
7628 Thorndike Road
Greensboro, NC 27409-9421
Customer Service Phone: 336.678.5570
E-mail (PCN Related Correspondence Only): PCNResponse@gorvo.com
http://www.dorvo.com
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i) Qorvo Dezhou

Factory General Information






Qorvo Dezhou Factory location in China

Legend
BJ - Beijing
TJ - Tianjin
DZ - Dezhou
SH - Shanghai
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 Qorvo Dezhou factory is located in the city of Dezhou in Shandong Province, China.

 The distance between Dezhou and Beijing is 309 km and there are highly developed
transportation network between the 2 cities. It takes about 1 hour 15 minutes by
High Speed Rail. There is also Express Highway that connects the 2 cities and
takes less than 3 hours by car.

 There are highly developed Logistics System between Dezhou and Beijing for
logistics service.

 Qorvo Dezhou Factory is located 5 km from Dezhou High Speed Rail Station.
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Business Purpose - 2" Source Capability for Customer

Why Establish a 2"9 Manufacturing Factory in Dezhou?

 To support Qorvo capacity requirements in Final
Manufacturing over the next several years.

 To improve Qorvo’s supply chain flexibility and business
continuity capabilities for its customer.

 To provide a geographical diversification of the Qorvo
internal manufacturing capabilities.

 Toincrease Qorvo manufacturing space in China from
current 30,500 m2 to 76,400 m2 or a 2.5X increase.

QoNrvo





Why Dezhou? — Business Environment

 Dezhou offers a clean and ecologically pleasing environment in
Shandong Province.

 Qorvo Factory is located in a developing industry area in Dezhou
which is called China Solar Valley.

* The proximity of Dezhou allows for both Qorvo Manufacturing
Factories in China (Beijing and Dezhou) to operate under the same
management team and share the same Quality Management System.

» A large contingent of Qorvo employees in Beijing are originally from
the Shandong province and will be relocating to Dezhou to facilitate
the start-up of the new Factory.

 Under the same management team as Beijing, these fully trained and
experienced Qorvo employees and managers are maintaining the
same culture of Quality and proven execution discipline.
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ii) Qorvo Dezhou

Quality Management System (QMS)






QMS Readiness for Qorvo Dezhou Factory

* Quality Management System (QMS) in Dezhou
- Same Quality Management System as Beijing
- Same Process Flow and Control as Beijing

Same

Quality
Management
System

for
Beijing &
Dezhou

Factories
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iii) Qorvo Dezhou

Equipment & Process






Qorvo Dezhou Factory Equipment & Process

 Equipment
- Qorvo Dezhou Factory will be equipped with equivalent equipment and same capabilities
as Qorvo Beijing Assembly and Test, Tape and Reel process
- Transfer equipment from Qorvo Beijing Factory to Dezhou for ramp up.
- Purchase new equipment from current equipment supplier with equivalent Model/Platform
for capacity expansion.
- Same SMT external supplier as Qorvo Beijing.

Assembly
Wire Bond Mold/Mark Singulation
- _

SMT Die Attach
Internal —-Dezhou | —
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Qorvo Dezhou Factory Equipment & Process

 Process
- Process is exactly same as Beijing for Assembly, Test, Tape and Reel.
- Use same engineering management team and same documentation
system.

Assembly
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iv) Qorvo Dezhou

Employee Training & Certification






Training System Readiness for Qorvo Dezhou Factory

* Training System for Dezhou
- Same training center, training process and certification process as Qorvo Beijing
- Recertification — after every 12 months
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Qorvo Dezhou Employee Training Roadmap

Key Milestone Dec'14 | Jan'5 | Feb"5 | Mar'5 | Apr5 | May™5 | Jun'5 | Jul'1d | Aug'1d | Sep'1d
Selection of the core team of experienced Bejjng ~ —
employees to fransfer fo Dezhou ——
Training of the newly hired Dezhou employees in N
Beijing factory
Ongoing monitoring of performance for Dezhou —
employees running production in Beijing
Relocation of trained and qualified employees to —

Dezhou
Product Qualification builds

Production start in Dezhou —

N Plan
S Actual
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v) Qorvo Dezhou

Product Qualification Plan






Qorvo Dezhou Factory Qualification
Qualification Scope and Vehicle Selection

 The scope of the Dezhou factory qualification covers all die
technologies, design features, laminate types, materials, and
part attributes for all P/N’s included in the PCN. These include
but are not limited to the following:

- Die technologies: GaAs, Si, SiGe, from various suppliers
- Substrate material sets: CX-50, MS46-L, MS440
- Wire types: Cu wire, Au wire, with various loop heights, bond types

- Design features: die thicknesses, die pad stacks, mold cap
thicknesses, mold compounds, package sizes, surface mount
components, filters, flip chip, wirebond

« A total of 9 different qualification vehicles were selected to
cover the scope of these different attributes.

 Any new or additional attributes or design features not included
in the qualification will be covered by the NPl (new products)
qualifications of the individual parts.
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Qorvo Dezhou Factory Qualification
Qualification plan

« Each qualification vehicle will go through a rigorous battery of
in process data collection, product final electrical verification
and reliability testing.

* For each qualification vehicle, 3 qualification builds will be
assembled in Dezhou and one control lot will be assembled in
Beijing. Process capability and electrical performance between
the 2 sites will be measured using proven statistical methods.

 The in process data collection is extensive for each Assembly
process. Per example for the die attach process step, the list
includes, but is not limited to: epoxy fillet coverage and height,
epoxy bleed out, die placement, die rotation, visual defects.

 The timeline to complete the first 3 qualification vehicles is June
2015.
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Qorvo Dezhou Factory Qualification
Planned Reliability Testing

* Reliability testing will be preformed on all qualification

vehicles
Reliability Test Specification Sample Size Results
Qty x Lots
THB JESD22-A101, 1000 hrs, with MSL preconditioning 25%3
ESD HBM ANSI/ESDA/JEDEC JDS-001-2012 3x3
ESD CDM JESD22-C101 3x3
ESD Latchup JESDT8 Ix3
MSL IPC/JEDEC J-STD-020 77x3

JESD22-A104, Condition G, Soak Mode 2, with MSL
Temp Cycle f7x3

preconditioning, 850 cycles

Unbiased HAST JESD22-A118, Condition B, with MSL preconditioning T7x3

HTS JESDQQ_—._A‘I 03 1000 hrs, Condition B, with reflow 77x3
preconditioning

Solderability JESD22-B102, Condition x, Method 1 22x3
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Qorvo Dezhou Factory Qualification
Reliability Testing Schedule

* The following reliability testing schedule will be followed
for the factory qualification

Qualification
Qualification Reliability Testing Start Completion ECD

14-QUAL-2499 6/10/2015 9/10/2015
14-QUAL-2498 6/15/2015 9/11/2015
14-QUAL-2496 6/17/2015 9/15/2015
14-QUAL-2497 7/8/2015 10/6/2015
14-QUAL-2500 7/13/2015 10/9/2015
14-QUAL-2502 7/16/2015 10/21/2015
14-QUAL-2504 7/21/2015 10/26/2015
14-QUAL-2501 7/24/2015 10/22/2015
14-QUAL-2503 7/29/2015 11/3/2015
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Qorvo Dezhou Factory Qualification
Planned Phasing Monitoring

* Phasing monitoring will be performed post qualification to
ensure ongoing performance is maintained

* Initial results available within 4 weeks of production start
* Full performance comparison BJ vs DZ available by 12/3/15

Backgrind & Underfill
Process Data Collection < sl'::pecﬁo: < Test + Reflow + Test | Solderability | MSL + 100TC|  uHAST

Remaiﬁ:::lli: T Greatly Expanded

Remai::::ll: — Expanded ™
Expanded
Expanded
Expanded
Expanded
Expanded

10 per lot’
1 per lot

1 per lot

25 per week®
25 per week®
25 per week®
25 per week®
25 per week®

288 per lot

288 per lot

288 per week®
288 per week®
288 per week®
288 per week®
288 per week®

10 per lot’
1 per lot

1 per lot

50 per week”
50 per week”
50 per week”
50 per week®
50 per week”

500 devices

100 devices

250 per week® 250 per week®

250 per week® 250 per week®

50 per week”
50 per week”
50 per week”
50 per week”

N/A
N/A
N/A
N/A

* Greatly Expanded: Data collected at levels 3x above normal. Ex. Beginning, middle, & end of lot.
** Expanded: Data collected at levels 2x above normal Ex. Beginning & end of lot.
1 = Reliability test performed in Dezhou. (Tests without this note are performed at RFMD Beijing)
2 = Sampling plan = pull samples equally from 5 randomly selected lots every week.
3 = Sampling plan = Pull from 1 or more randomly selected lots every week.
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File Attachment
Qorvo Dezhou PCN detail.pdf


