az United States Patent

Lee et al.

US010674610B1

US 10,674,610 B1
Jun. 2, 2020

(10) Patent No.:
(45) Date of Patent:

(54)
CIRCUIT

MULTILAYER RIGID FLEXIBLE PRINTED

BOARD AND METHOD FOR

MANUFACTURING THE SAME

(71) Applicant:

(72) Inventors:

(73) Assignee:

Notice:

")

@1
(22)

Appl. No.:

Filed:

SAMSUNG
ELECTRO-MECHANICS CO., LTD.,
Suwon-si (KR)

Yang Je Lee, Suwon-si (KR); Dek Gin
Yang, Suwon-si (KR); Dong Gi An,
Suwon-si (KR); Jae Ho Shin, Suwon-si
(KR)

Samsung Electro-Mechanics Co., Ltd.,
Suwon-si (KR)

Subject to any disclaimer, the term of this
patent is extended or adjusted under 35
U.S.C. 154(b) by O days.

16/794,602

Feb. 19, 2020

Related U.S. Application Data

(63)

Jun. 12, 20

(30)

Oct. 28, 2009
(51) Imt. CL

HO5K 1/02
HO5K 3/06

(52) US.CL
CPC

DOCKET

_ ARM

Continuation of application No. 16/438,755, filed on

19, now Pat. No. 10,602,616, which is a
(Continued)

Foreign Application Priority Data

(KR) e 10-2009-0102783
(2006.01)
(2006.01)
(Continued)

HOSK 3/06 (2013.01); HO5K 1/028
(2013.01); HO5K 1/0218 (2013.01);

(Continued)

(58) Field of Classification Search
CPC ....... HO5K 1/028; HOSK 1/0218; HOSK 1/09;
HO5K 3/4691; HOSK 3/4644; HOSK
3/386; HOSK 2201/0154; HOSK
2201/0707
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS
3,471,348 A 10/1969 Shaheen
4,099,038 A 7/1978 Purdy
(Continued)
FOREIGN PATENT DOCUMENTS
JP 8-335758 A 12/1996
JP 2004-207490 A 7/2004
(Continued)

OTHER PUBLICATIONS

Korean Office Action dated Jul. 1, 2011 in counterpart Korean
Patent Application No. 10-2009-0102783.

(Continued)

Primary Examiner — Hoa C Nguyen
(74) Attorney, Agent, or Firm — NSIP Law

(57) ABSTRACT

The present invention provides a multilayer rigid flexible
printed circuit board including: a flexible region including a
flexible film having a circuit pattern formed on one or both
surfaces thereof and a laser blocking layer formed on the
circuit pattern; and a rigid region formed adjacent to the
flexible region and including a plurality of pattern layers on
one or both surfaces of extended portions extended to both
sides of the flexible film of the flexible region, and a method
for manufacturing the same.

10 Claims, 8 Drawing Sheets

.

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

US 10,674,610 B1

Page 2
Related U.S. Application Data 2006/0180344 Al 8/2006 Ito et al.
o o 2006/0193970 Al 8/2006 Myung et al.
continuation of application No. 15/398,803, filed on 2006/0281343 Al 12/2006 Uchida et al.
Jan. 5, 2017, now Pat. No. 10,368,445, which is a ggg;ﬁg?%;g i} éggg; Is<awaghu_chl et al.
. X L awachi
continuation of application No. 14/024,115, ﬁleq on 2007/0269588 Al 11/2007 Lee ef al.
Sep. 11, 2013, now Pat. No. 9,743,529, which is a 2007/0281505 Al  12/2007 Kobayashi et al.
continuation of application No. 12/923,994, filed on 2008/0001241 Al 1/2008 Tuckerman et al.
Oct. 19, 2010, now Pat. No. 8,558,116. 2008/0014768 Al*  1/2008 Lee HOSK 3/429
439/77
(51) Int. Cl 2008/0047135 Al 2/2008 Arnold
iy 2008/0099230 Al 5/2008 Takahashi et al.
HOS5K 3/46 (2006.01) 2009/0014205 Al 1/2009 Kobayashl et al.
HO5K 1/09 (2006.01) 2009/0114428 A1* 52009 Ueno ... .. HO5K 3/28
HO5K 3/38 (2006.01) 174/254
oSk 300 (2006.01 20100081325 Al 32010 E”‘”h”hf ool
ato et al.
HOK 3/28 (2006.01) 2010/0051326 Al* 3/2010 Sagisaka ............... HOSK 1/141
(52) US. CL 174/254
CPC ............. HO5K 1/0278 (2013.01); HO5K 1/09 2010/0132980 Al 6/2010 Takahashi
(2013.01); HO5K 3/386 (2013.01); HO5K 2010/0162562 Al 7/2010 Lee et al.
3/4644 (2013.01); HOSK 3/4691 (2013.01); %8}58832%2 2} iggﬂ ILjratSItlJI1
. ee et al.
H05[.< 3/0035 (2013.01); H05I.< 3/281 2011/0199739 Al 8/2011 Naganuma et al.
(2013.01); HO5K 3/4652 (2013.01); HO5K 2011/0203837 Al /2011 Naganuma et al.
2201/0154 (2013.01); HOSK 2201/0187 2012/0082779 Al 4/2012 Akai et al.
(2013.01); HO5K 2201/0707 (2013.01); HOSK 2013/0014982 Al 1/2013 Segawa et al.
2203/0554 (2013.01); HOSK 2203/1152 %g}j;ggi‘;g?? ~ ﬁgg};‘ gtsubto o al
. X ee et al.
(2013.01); Y10T 29/49128 (2015.01); Y10T 2015/0053463 Al 22015 Chen et al.
29/49165 (2015.01) 2015/0060114 Al 3/2015 Park et al.
2015/0101847 Al 4/2015 Tsai
(56) References Cited 2015/0114689 Al 4/2015 Ishihara et al.
2015/0114690 Al 4/2015 Ishihara et al.
U.S. PATENT DOCUMENTS 2015/0189735 Al 7/2015 Yu et al.
2015/0195921 Al 7/2015 Onodera et al.
4,338,149 A 7/1982 Quaschner 2015/0319844 A1  11/2015 Kim et al.
4,687,695 A 8/1987 Hamby 2016/0037624 Al 2/2016 Yu et al.
4,715,928 A 12/1987 Hamby 2016/0095207 Al 3/2016 Taniguchi et al.
4,931,134 A 6/1990 Hatkevitz et al. 2016/0183363 Al 6/2016 Lee et al.
5,206,463 A * 4/1993 DeMaso .............. HO5K 3/4691
174/254 FOREIGN PATENT DOCUMENTS
5,854,534 A 12/1998 Beilin et al.
6,324,067 B1  11/2001 Nishiyama Jp 2006-59962 A 3/2006
6,350,387 B2 2/2002 Caron et al. Jp 2006-173188 A 6/2006
6,384,339 Bl 5/2002 Neuman Jp 2008-34433 A 2/2008
6,555,917 Bl 4/2003 Heo KR 10-2009-0017705 A 2/2009
6,768,052 B2 7/2004 Yamada et al. KR 10-0907353 Bl 7/2009
6,902,949 B2 6/2005 Yamazaki et al. KR 10-0942626 Bl 2/2010
7,082,679 B2 8/2006 Myoung et al. WO WO 2008/050399 Al 5/2008
7,258,549 B2 8/2007 Asahi et al.
7,291,795 B2 11/2007 Maharshak et al.
7293353 B2 11/2007 Matsuda OTHER PUBLICATIONS
7,347,950 B2 3/2008 M t al. . .
7,423,219 B2 9/2008 K:fuwzguih? et al. Japanese Oﬂ_ice_Actlon dated May 15, 2012 in counterpart Japanese
7,596,863 B2  10/2009 Bhatt et al. Patent Application No. 2010-236240.
7,759,582 B2 7/2010 Takahashi et al. United States Office Action dated Jul. 3, 2012 in related U.S. Appl.
7,982,135 B2 7/2011 Takahashi et al. No. 12/923,994.
8,071,883 B2  12/2011 Takahashi et al. United States Office Action dated Sep. 19, 2012 in related U.S.
8,479,389 B2 7/2013 Takahashi et al. Appl. No. 12/923,994.
8,558,116 B2 102013 TLee et al. United States Office Action dated Feb. 4, 2013 in related U.S. Appl.
8,631,567 B2 1/2014 Lee et al. No. 12/923.994
9,038,266 B2 5/2015 Akai et al. " iy :
2001/0010303 Al 82001 Caron et al. .f;;/;lzs;)rgygfctlon dated Apr. 12, 2013 in related U.S. Appl. No.
2003/0164548 Al 9/2003 Lee e : .
2005/0217895 Al 10/2005 Maharshak et al. Il\Tzo/tglzg (;f94Allowance dated May 24, 2013 in related U.S. Appl. No.
2006/0019075 Al 1/2006 Myoung et al. g :
2006/0042826 Al*  3/2006 Kgndog, ,,,,,,,,,,,,,,, HOS5K 3/4617 Japanese Office Action dated Aug. 13, 2013 in counterpart Japanese
174/255 Patent Application No. 2012-250926.
2006/0156542 Al 7/2006 Matsuda
2006/0169485 Al 8/2006 Kawaguchi et al. * cited by examiner

DOCKET

_ ARM

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Jun. 2, 2020 Sheet 1 of 8 US 10,674,610 B1

[FIG. 1]

A
AL,

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

U.S. Patent Jun. 2, 2020 Sheet 2 of 8 US 10,674,610 B1

C
) | 7

T

T -
AN I\\\m\ NANN

10

\\\\\\\\\\\\\\\\\\m

—
-

Y

o -
gt -t Lot

[FIG. 4A]
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