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If"' -Guideline for LABORATORY NOTEBOOK | \

\ Entry and Management J

-- Introduction --

This LABORATORY NOTEBOOK is for recording research and development activities of researchers and
inventors by themselves. This LABORATORY NOTEBOOK is a valuable asset of the company, and at the same time, it
can be used as a proof material necessary for proof of the date of the invention. Therefore, at the time of recording, it is
necessary to be recorded to a degree where a person skilled in the art can easily understand the idea of the technical
concept as an invention (Conception), the background leading to the idea and continuous research activities (Diligence),
and its practicality (Reduction to Practice), that is, means and methods for realizing the conceived technique and concept.

- Notes-
1. Issuance (Management Department)

When issuing LABORATORY NOTEBOOK to researchers and inventors, fill out the necessary items (issue date,
LABORATORY NOTEBOOK number, issuer name, names of researchers and inventors, and the like) in the management
ledger.

2. Record (Recorder)

a. Use a pen or ballpoint pen (black or blue ink) for recording. Pencils are not allowed.

b. Researchers and inventors fill out necessary items such as name, LABORATORY NOTEBOOK lending date, and
date of first entry.

c. Inthe table of contents, fill out the necessary items such as record date, subject of the research and experiment, and
recording page.

d. Even if engaging in a plurality of projects or subjects at the same time, use in the order of the pages, and fill in the
necessary items such as projects and subjects at the top of each page.

e. When the entry continues on the next page or another page, fill in the connection on each of the page.

f. Fill in so that the empty space will not be produced between the entries, and when the empty space is produced,
cross out that part with a hatched line.

g. When correcting or deleting, erase it with a double line without using an eraser, correction liquid, correction tape,
or the like, and add an initial or signature and correction date in small letters to the corresponding part.

h. When additions, corrections or deletions have occurred at a later date in the contents filled previously, add an
initial or signature and the date of addition, correction, and deletion to the corresponding part, and have the
witness fill in the signature and the signature date.
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Notebook No: 12001637 Date_ MM/DD/YYYY
Project Subject
From Page No:
[handwritten:] 01/29/2008
Weekly report meeting
5 Made a monthly report
01/30/2008
Thorough cleaning
10 Correcting the monthly report
Prepared the material for explaining MAP metho ff[) ¢l7]'P
seal:
Enginegring
— 0173p/2008 [~ j
MAR (Mulded Anay Packagigtmethod Ichikawa | MAFMoed sivay Pactsgingt method
15 Lead frame A,S,S,e,m,t?ly, tape pas ting
47 % | tmm(example) Without pasting, the resin will leak out from the slits.
Containing slits which become gaps when it becomes LED. i i L L ; L
e sl R [Femac e s S e AR o i e
L E i .
20 a I _ : ' 11 ' : |
-
’ [ . IR
F—— [seal:]
Lo Engineering
Engineering
30 02/04/2008 01/30/2008
o oMk Ic%awa
AR (Malded Avay Packagngd method - MAR(Maffed Aray Pacmapsgimethod
Transfer or Compression molding Lens
The figure below, in the case of transfer (however the handling =5
DB, Wi of Karu and Runner is random.). =
35 ; - o o SR BT
40 ! P P M A O O M
[ S W A N N S S LA PSS P TN P P
A Y N N P M e M et o W W A
____Runner
45 . ."‘_Karu
" [seal]
Engineering
01/30/2008 To Page No:
Date ——" Understood and Witnessed by ~ Date
Invented by [signature:] Hiroshi Ichikawa [hw:] 01/30/2008 | Signed [signature:] Junji Takechi [hw:] 02/15/2008
[seal:]
Recorded by [Phgmeeine|  MM/DD/YYYY Signed MM/DD/YYYY
Miki
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Notebook No: 12001637

Date_ MM/DD/YYYY

Project

Subject

£

From Page No:-

L 1.1
[sear]

Qd

Engineering
/2068

el

MAP [iolde s Ansy Pachagingimethod
Assembly tape peeling

Ichjkawa

MAP [Moldzd Arvay Packsgingmethod

Dicing
LED{ OsmnCompleted 144
288 if 47 x 200 mm

mirale
_E i
: D-g% 1
Sisin

¢_

)1

5
%r
=i

=

@_
L

i

RIS

TeTETeTe

L

el

awww-'

T
HEEE

OO O][E)]

TOEeT

P

3

0]

TR E T

BRI

o]

=

[handwritten:] 01/31/2008
Dealing with UL (SCR1012)

todal:]
Engfifeeting
01/30/2008

_Ichikawa

—fseaty

Engineering

01/30/2008
Ichikawa

[seal:]
Engineering
02/04/2008

Prototyping (Reproduction confirmation of effect of lens and cavi depth on
Frame type lens formation
Improving light extraction efficiency of 083
Confirming the effect of the shallow cavi and lens by color comparison.
Prototype condition
Prototype LED: NS6W083B
Cavi depth:
@D  Design value of current product 0.625 mm
(@  Targeting roughly 0.4 mm by hand polishing
(®  Targeting roughly 0.2 mm by hand polishing
Inner blend ratio
NFZ20i-12 _ JOE-8340A [OF 63408

50/
Inner blend amount (g)
[NP-Z05-12 OE-6340A

OE-§240B
10
10
10
10|
10

10
NP-206-12 lot: 206-12-008
OE-6340 lot: 0005016751
Rentaro: Stir for two minutes
Vacuum de-foaming
Needle: 22 G
Dispenser One in the TS2 building clean room
Press Data: 400
dispense time

t[gnl CXITUCIT

n of 083) Miki

IYAG (ohr) 40 50, 60

ia

30

Cavidepth _6.626mm |0.970 0.970 0,970

0.990

1.230

Cavi depth 50.dmm 0.65~—0.68 0640 0.650

0,780

0.900

0370 8.370 0.400

Cavi depth $0.2mm

0450

0 ABOCE. 5000

Curing condition: Wait at room temperature for 6 hr + (50 — 70) °C x 1 hr + 70°C x 3 hr + (70 — 100) °C x 2 hr + 100°C x 3 hr + (100 — 150) °C x 1 hr + 150 °C x 3 hr

(setting) The Yamato oven in the TS2 building

£

[s.ealz].
%’1‘%?7583? To Page No:
Date Ichikawa || Understood and Witnessed by ~ Date

Invented by [signature:] Hiroshi Ichikawa [hw:] 01/31/2008 | Signed [signature:] Junji Takechi [hw:] 02/15/2008

[seal:]
Recorded by | gaenestne MM/DD/YYYY Signed MM/DD/YYYY

Miki
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Notebook No : 12001637 Date

10

15

20

25

30

35

40

45

MM/DD/YYYY

Project Subject

From Page No :
[handwritten:] 02/ 12/ 2008
Weekly report meeting
Summarizing the direct mold patent
02/ 13/ 2008
Summarizing the direct mold patent
Meeting for the direct mold PKG shape (with STP)-

With cavi
Without cavi (small)

STP.
UL test specimen size adjustment and sending to UL
SCR-1012
02/ 14/ 2008

(@ Mold a lead frame to create an assembled substrate.

LED manufactured by assembling and then dicing at least one side and the manufacturing method thereof

@ Lead frame LED with castellation structure

Prepare a material for investigating prior art of the patent of the application idea described above

Next page

It has been decided that we will try making prototypes
‘/tof a substrate with 183 with its L/F and EMC
gathered together in an array like this.

Have the schedule of design be issued by 2/16 from

[stamp:]
Tamaki
To Page No :
Date Understood and Witnessed by Date

Invented by__[signature] Hiroshi Ichikawa 02/ 14/ 2008 | Signed_[signature] Hideyuki Nagai 02/ 15/ 2008

[stamp:]
Technology
02/ 16/2008
Recorded by Miki MM/DD/YYYY | Signed MM/DD/YYYY
Confidential — Outside Attorneys Eyes Only Nic20032567
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Notebook No : 12001637

Project =
]
| . S -
&
)
[handwritten:] 2 {1
dicing at least one side g Ix
% L Molding resin
5
_ -~ L/F
I
&~ ’ = 4
g 7 o Singulation T 10
Molding S - Y - ®
resin : ’ @
g
3 3 9
I8} I % § 15
= I X
3
QSR
S ~ = S~
Q §0§ g
Q
S SRS SS3
Q I Q o =
(\? 30 3 [ste mpz})
[stamp:] U Q= E ® Techpology
Technology Iy & o N 0Zlegible]/ 2008
02/ 14/ 2008 3 NS ~ Ichjkawa
Ichikawa = L2 SEEY
< $ 5% SR s
S SN g 8
S =3 [ N
= SR S
S SR s §
3 38 ©s
S o~ [ Q ('\?‘
s S s & |3
U a S = S o)
<} “ (o Q“ <
S S SR >
N ST R 2
S T ER s 3
5 SRS § ~ | %
0 R RS
< S S C
T s 3
3 3
& RO
> g
S
[stamp:] 'S:
Technology Q [stamp:]
02/ 16/ 2008 = Tamaki
Miki To Page No :
Date Understood and Witnessed by Date 4
Invented by__[signature] Hiroshi Ichikawa 02/ 14/ 2008 | Signed [signature] Hideyuki Nagai 02/ 15/ 2008
[stamp:]
Technology
02/ 16/ 2008
Recorded by Miki MM/DD/YYYY | Signed MM/DD/YYYY
Confidential — Outside Attorneys Eyes Only Nic20032568
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IPR Page 54 VIZIO Ex. 1036 Page 00054



46
Notebook Nandwritten]

10

15

20

25

30

35

40

45

Project

From P

e
L]

u1sa4 SuIpjop

[stamp:]
Technology
02/ 14/ 2008

Ichikawa

[stamp:]
Technology
02/ 16/ 2008
Miki

Papaau st 20edS SSO[PIU «— “[[BUS SOW093q P[ow 3y} Aq 10 9q 03 1ed oy

£91 sv yong™™

sneoaq a8pa ayp 1o Ind 01 A1eSSI0U SI )] «— A7ypUonUAU0))

R

u1sa4 uIpjop

i
d

rzawv

Invented by__[signature] Hiro?hi Ichikawa 02/ 14/ 2008

[stamp:]
Technology
02/ 16/ 2008

Recorded by Miki

MM/DD/YYYY

(/140 2104 21 30) uid

pIoW

i T4~ NANA/ INTN/ XTI\
= %"“‘
> S -
Q QQ 3 '
] %
: ®
N < i
X S b .
£ S
s <
g <
= ~
: :
S Y
3 =
[N S
8 3
<u Q
S| <
g B
~ ~
N =
& S
o
} IS
[*2)
~
O — \'_ s
. = § [stamp:]
<+ | Technology
-] -
= QI g i S |02/ 1472008
§ Q0 % | Ichikawa
=1 1 3
3 S\ S
=N Sl Q
~ N
Q
S N
2 :
“ !
o i; :
18]
S
S
S
S
> ]
T 2
s R.oW
§ ~ % .l.'l "\__
= O >, a0
N IS N
Q Q ] <
v X Q. ] Q |
< =~ a P S |
S S he]
%) ~ Q =~ Q
hy = L Q S
S = SRS S
S = QIO
)
Q \Q‘ ~ 0Q Q |
S 5 S = o .
U R S = I
s lis 3 '
< - i
Q <l
S
Q )
N QU
S T, |
S %
8 E”:g [
<3 N [stamp:]
g ;* -'| Tamaki
s £
L oo .
s 8]
S s% !
o " iy
\ Q_‘ .VV 1uavdovu U)’ rraww
D
Signed MM/DD/YYYY
Signed [signature] Hideyuki Nagai 02/ 15/ 2008
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Notebook No : 12001637 Date. MM/DD/YYYY

Project Subject

From Page No :
[handwritten:]

€)
@

Visitor
Rohm and Haas
There was introduction in the past via Nichia America.
Once again, there was a presentation of sealing resin.
Famous for acrylics. There are also polymers and monomers.
Sales of 8.3 billion US dollars in 2006.
Of the unusual thing, salt alone has sales of 100 billion yen.
There are introductions of silicone resins with high refractive indexes of 1.60 and 1.57.
From Nichia
(@) Method of degeneration of silicon
@) At what stage will silicon raw materials be obtained?
Features
Comparison data with Dow JCR. Water vapor transmission, low molecular weight siloxane content,
[1llegible] and the like were requested.

[samp:] | There is no track record of the material.

Ichikawa

Asked NDA (draft) and Japanese translation thereof.

Make a ref. for light (heat) resistance test of Hitachi Chemical's molding material
NS 104-2. (Lot SI482E - 0314)

100°C x 3 hr + 150°C x 4 hr
OE-6340 (Lot 0005016751) ]
Under cure conditions of 083 Tamaki
To Page No :
Date Understood and Witnessed by Date

Invented by__[signature] Hiroshi Ichikawa 02/ 14/ 2008 | Signed_[signature] Hideyuki Nagai 02/ 15/ 2008

[stamp:]
Technology
02/ 16/ 2008
Recorded by Miki MM/DD/YYYY | Signed MM/DD/YYYY
Confidential — Outside Attorneys Eyes Only Nic20032570
Confidential - Outside Attorneys’ Eyes Only NicCONSOL0006400
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Notebook No : 12001637

10

15

20

25

30

35

40

45

Date_ MM/DD/YYYY

Project Subject
From Page No :
[handwritten:] 02/ 15/ 2008
Made a ref- for heat resistance and light resistance test of Hitachi Chemical's molding material
9ZR
FSX 0510
Dealing with the apparatus for Instron high temperature tensile test
(especially for the company K) Elsltan_ﬁ&:]
Going to IP to ask for the prior art investigation of the patent idea of the previous day. [Hlegible]
To Page No :
Date Understood and Witnessed by Date
Invented by__[signature] Hiroshi Ichikawa 02/ 15/ 2008 | Signed [signature] Hideyuki Nagai 02/ 15/ 2008
Technotogy
02/ 16/ 2008
Recorded by Miki MM/DD/YYYY | Signed MM/DD/YYYY
Confidential — Outside Attorneys Eyes Only Nic20032571
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Notebook No: 12001637 Date_ MM/DD/YYYY
Project Subject
From Page No: [Handwritten:] Summary of EMC collective substrate patents
[seal:]
o ~ae Engineerin
Characteristics: 5100008
Ichikawa

(1) LED and its manufacture method characterized by production through dicing at least one side of housing
to increase number of units, wherein dye-bonding, wire bonding, and resin sealing are performed to the
collective housing body with resin mold in lead frames.

Leac_l
—_— ‘———l
P P r i

T

R il Tl
Fataral

resin mold

Lead frame after molding

1 Divided
by

dicing

[seal:]
Engineering
[Tllegible]
Ichikawa

[seal:]
Engineering
[Tllegible]
Miki

(2) LED and its manufacturing method characterized by production through dicing into individual units in
order to further increase the number of finished units in (1), wherein die bonding, wire bonding, and
resin sealing are performed on substrate with two-dimensional housing collection. Lead frames contain
notches to increase adhesion with resin mold.

Lead frame

Lead frame after molding

Divided

by

dicing

I —
[ s Y rertne

| ==eg— mreragr—— |
| ot ] s oo |

[seal:]

| Tamaki
Becomes a notch after dicing resin mold [seal:]
Engineering
[Mllegible]
Ichikawa To Page No:
Date Understood and Witnessed by Date
Invented by _[signature: |Hiroshi Ichikawa [hw:] 03/09/2008 | Signed MM/DD/YYYY
Stamp: 3/10/2008 et
gineering .
Recorded by 3/102008 | MM/DD/YYYY Signed MM/DD/YYYY
Miki
Confidential — Outside Attorneys Eyes Only Nic20032590
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Notebook No: 12001637 Date . MM/DD/YYYY
Project Subject
From Page No: [scal]
Engineering
(3) Side part of lead from (2) are not entirely metal plat¢d %ﬂéﬁ%ﬁre susceptible to oxidation due to cut section
composed with Cu material becoming exposed. To improve, when lead frame with hole treated with 5
metal-plating that becomes castellated after dicing is used, the castellation part is a metal-plated surface,
which is not readily oxidized, improving the reliability of solder.
Lead frame Lead frame after molding
S Divided
10
. b
O— 00— 0 ——0 1 dici
i icing
e ——
(9 e L e 9 ] e H ]
H i I !] 15
OO0 O !
s |
Hole for castering resin mold — 20
seal:
[seal:] Engineering
Engineering [Ille'gible] castellation
[seal:] 3/10/2008 Ichikawa
Engineering Miki
3/10/2008 Tscal] 25
Ichikawa Engingering
(4) After dicing into units, the same effect as (3) may be obtained wHEHI€ad frame having groove on its
back side, treated with metal plating that becomes castellated, is used.
Divided 30
Lead frame Lead frame after molding b [seal:]
y Tamaki
dicing
1 . 1 L J
a | !
FL_ 2 _H | 40
/ [seal:] castellation
Groove on back side resin mold Enﬁineirling A
[Mlegible] . 5
e ban To Page No:
Date Uraerstooaand Witnessed by Date
Invented by _[signature: |Hiroshi Ichikawa [hw:]_03/09/2008 Signed MM/DD/YYYY
[seal:]
Recorded by Engineering MM/ DD/ YYYY
/102008 Signed MM/DD/YYYY
1K1
Confidential — Outside Attorneys Eyes Only Nic20032591
Confidential - Qutside Attorneys’ Eyes Only NicCONSOL0006421

IPR Page 77 VIZIO Ex. 1036 Page 00077



Notebook No: 12001637 Date_ MM/DD/YYYY
Project Subject
[seal:]
Engineering
From Page No: [Illleilble]
(5). (1), (2), (3), & (4) may have grooves ins sertodih]

example, a V groove).

Lead frame

T 1

Lead frame after molding

e TIT - A N L .

(6). Structure retains frame along the dicing line in order to contr:

A% groove

—
e N
V groove

resin mold

T [seal:] \
[seal:] Engineering -
N
[Illegible] Ichikawa
[Mlegible] 31 0/2908
Miki
Ol blade Ir

bad frame and resin mold to thin thickness for dicing (for

Divided
by
dicing

/

27

V groove

m shaking during dicing.

Furthermore, to increase adhesion with resin mold, the frame is formed with steps, hole, and notch. Frame along
dicing line serves as a cutting board during dicing, and is eliminated after dicing into units. After units are diced,

diced LED requires two or more glass.
Lead frame

Lead frame after molding

P —— e ——
a L —— e e

O Qd | |
DO

PARY il

Resin mold

N

SO
)

51

J )

71—

N

Irkal

Cross-section

A

Divided
by

dicing

[seal:]
Tamaki

[seal:]
Engineering
3/10/2008
Miki

_
. I
[seal:]
Engineering
3/10/2008 To Page No:
Date chikaws_Jerstood and Witnessed by Date
Invented by [signature: |Hiroshi Ichikawa [hw:]03/09/2008 Signed MM/DD/YYYY
[seal:]
Recorded by E;l%i(;lezeor(i)gg MM/DD/YYYY Signed MM/DD/YYYY
Maki
Confidential =Outstde Attorneys Eyes Only Nic20032592
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Notebook No : 12001637

Date

MM/DD/YYYY

Project

Subject

From Page No :

[Handwritten:] Meeting for EMC collective substrate figures

Meeting for patents (Hayashi KK, Tamura IP, Sasaoka)

Aim to file a patent for LED having a caster structure with hole and a groove on backside.

In such case, it is necessary to clarify the difference between ceramic type.

Since the ceramic has cracking problem during soldering,

similar linear expansion coefficient as the substrate in use (glass epoxy, alumni).

As for the need for a caster, we can justify that since the metal material becomes exposed while diced in order to increase productivity, the caster

with Ag remaining is used to increase adhesiveness.

we will aim to file ap appligttion|by using a metallic L.F resembling a

Ichikawa

e Begin test for Hitachi Chemical s anti-transparency resin and heat-resistant, phosphor-resistant resin.

\
\
“l

A A

[seal:]

Tamaki
T a——

Date

Invented by [signature:]Hiroshi Ichikawa [hw:] _3/14/2008

[seal:]
Recorded by Miki

/YYYY

Understood and Witnessed by Date

Signed MM/DD/YYYY

Signed MM/DD/YYYY
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Notebook No : 12001637

Date_ MM/DD/YYYY

3/14/2008 Meeting for EMC collective substrate figures

Meeting for patents (Hayashi KK, Tamura IP, Sasaoka)

Since the ceramic has cracking problem during soldering,

Project Subject [seal:]
Engineering

From Page No : 3/10/2008

[Handwritten:] Ichikawa

Aim to file a patent for LED having a caster structure with hole and a groove on backside.

In such case, it is necessary to clarify the difference between ceramic type.

similar linear expansion coefficient as the substrate in use (glass epoxy, alumni).
As for the need for a caster, we can justify that since the metal base material becomes exposed while diced in order to increase
productivity, the caster with Ag remaining is used to increase joining reliability adhesiveness.

e Begin test for Hitachi Chemical s anti-transparency resin and heat-resistant, phosphor-resistant resin.

we will aim to file ap appligution|by using a metallic L.F resembling a
Ichikawa

[seal:]
Tamaki

Date

Invented by [signature:] Hiroshi Ichikawa [hw:] _3/14/2008

Recorded by MM/DD/YYYY

Understood and Witnessed by Date

Signed MM/DD/YYYY

Signed MM/DD/YYYY

IPR Page 88 VIZIO Ex. 1036 Page 00088



78

Notebook No : 12001637 — Date_ MM/DD/YYYY
Project Subjeft lclﬁ;lze;;){/a
From Page No :

B |

PKG
(1). Usually, ceramic PKG includes a dented part for fillet molding called castellation on its outer side to improve the strength of solder
joint of semiconductor.
(2). However, (1)’s method is insufficient because the linear expansion coefficient is great for PKG and mounted substrate (resin, metal,
etc.)
*Especially, the conditions above is usual when ceramic PKG size is greater than 3.5mm.
(3). To solve the problems presented in (2), we provided resin-type PKG having lead frame made with metal (ex. copper, alloy, 42 alloy,
steel, aluminum) that has small linear expansion coefficient when used with mounted substrate and further having castellation for
improved strength on solder joint.
(4). PKG resin material is resin with hardening property and resin with heat resistance property. Furthermore, it is desirable that they are
resin with heat curing properties with expansion rate similar to metal.
(5). Sealing material include epoxy and silicone, and silicone with superior heat resistance is more favorable.
Summary
(1). PKG described above is diced into individual units instead of forming by cuts to improve the number of produced units within lead
frames (improved production and cost reduction).
(2.) After dicing metallic lead frame, the diced surface becomes exposed and susceptible to oxidation.

Therefore, solder wettability becomes low, and solder adhesion reliability becomes low after using substrate.
(3) To solve the problem of (2) by placing a through-hole, spot facing or groove by pressing, half-etching, dicing or the like on the back
side of the lead frame, and then plating, even when it is diced, it is possible to provide a castellation without exposing the base material
of the lead frame. [scal]
(4). Also, is possible to include castellation to PKG with resin mold/lead frame on dicing line. Miki

LED lead side parts are not completely metal plated and Cu material cross section becomes exposed, becoming

{susceptible to oxidation. Therefore, reliability for adhesion is low due to low solder wettability. This may be improved by

using lead frame having metal-plated through hole which becomes castellated after dicing into units because castellated
art has metal facing and is resistant to oxidation, increasing adhesion reliability.

[seal:
Tamali Lead frame Lead fran_w after
_— molding
i ]
Without 1 R i = r'?\ =] Dice o 1
castellation |i _JJ!:]:}:H ‘ hlﬁx%-% (=‘\ R //{_"_k ,;-);, /,_./ ’/
l “ 1 \ 1 P — v
J—u—'1=,1| S L - Ls o
U u— — ‘ == [seal:] ¢ A
= E NgIneering Without castellation
S [1llegible]
[seal] ' 22
Lead frame after Ichikawa
Lead frame molding .
i N -
o= ae==o0==0 b il St |
win | 11§ aa )] ,
— Y
1lati D= ge==g==0 == E—
welaion | === || R
S — '.'.1: OE=Q =00 ==1-} T =
! a8
Through hole for Molded
castellation resin 4 Castellation
L !
/seal] \ 2
= X l
Date Understood and Witnessed by Date
Invented by [signature:] Hiroshi Ichikawa [hw:] _3/14/2008 Signed MM/DD/YYYY
Recorded by MV T Y Signed MM/DD/YYYY
Miki
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Notebook No : 12001637

Date_ MM/DD/YYYY

[seal:]
Miki

-

Project Subject
From Page No : [seal:]
Engineering
3/10/2008

Ex. 2. For the PKG in the ;;ré\}ious page, rather than a through hole,
you can provide a spot facing made by half-etching with plating on

the back face.

Lead frame

Lead frame after
molding

Backiside spot facing by half
etching

Ex. 3. PKG from prior page may have metal-plated groove on

backside instead of face spotting.

Castellation

[seal:]
Tamaki

Lead frame after
molding
g Load framme ‘ —  Dice with blade .
{_]_1_ _____ ﬁ’ ! 5 thinner than :
L §F | P = surface groove e
= 1 el A
|1 ===l el ) |
T s ngineerin,
' / |1 Resin mold 3/%0/20088 \ .
Surface groove Ichik Castellation
chikawa

Is‘é;ﬁ A
r-m- v 1L ]

To Page No :

Date

Invented by_[signature:] Hiroshi Ichikawa [hw:] _3/21/2008

Recorded by

[seal:]
Miki

YYYY

Signed

Understood and Witnessed by Date

MM/DD/YYYY

Signed

MM/DD/YYYY

IPR
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Date_ MM/DD/YYYY

Project Subject
From Page No : [s‘ealz]‘ —=
Engineering
sae 3/21/2008 |.
Ichikawa

Ex. 3 PKG from prior page may include V groove on resin mold and
surface of lead frame to improve dicing and to improve resin mold

adhesion
Lead frame after
N Lead frame molding
( i T Dice with blade
TR = thinner than
I - ! i !r{ ..'II\,,\Q |J surface groove
L [ o - !
:- ===y
__ Surface V groove Molded Molded V

resin

groove resin
-

Lead frame

i rl
Through hole for
castellation

Ex. 4 PKG from page 2 may include through hole with metal plating
on PKG sides instead of PKG 4 corners.

Lead frame after
molding

=l
El,_:_:‘_—jf}%% Dice
M
1 ;Lr%’fﬂ ey
Molded
resin
[seal:]
Engineering
[Mlegible]
Ichikawa
T

Molded V
groove resin

Castellation

[seal:]
Tamaki

To Page No :

Castellation

[

Date

Invented by [signature:] Hiroshi Ichikawa [hw:] _3/21/2008

Understood and Witnessed by Date

Signed

[seal:]

Recorded by Miki YYYY

MM/DD/YYYY

Signed

MM/DD/YYYY
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Date_ MM/DD/YYYY

Project

Subject

From Page Nc

gilssat] |
]
Nfieizg

Tchikawa™ |

Ex.5 Castellation may be mounted on PKG
having dicing line on lead frame

Lead frame Lead frame after molding

I s

Back side face spotting for

castellation

castellation

dicing line

o:
Date Understood and Witnessed by Date

Invented by _[signature:] Hiroshi Ichikawa

3/21/2008 Signed MM/DD/YYYY

[seal:]
Recorded by L™ | MM/DD/YYYY Signed MM/DD/YYYY
Confidential — Outside Attorneys Eyes Only Nic20032606

Confidential - Outside Attorneys’ Eyes Only NicCONSOL0006436
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