US 20100033901A1
a9 United States

a2y Patent Application Publication o) Pub. No.: US 2010/0033901 A1

Mitchell et al. 43) Pub. Date: Feb. 11, 2010
(54) DRY-PARTICLE BASED ADHESIVE Related U.S. Application Data
ISE;]\E/I%TRODE AND METHODS OF MAKING (62) Division of application No. 10/817,700, filed on Apr.
2, 2004

(60) Provisional application No. 60/486,530, filed on Jul.

(75)  Tnventors: Porte'zr MltChe.ll’ S an Diego, CA 10, 2003, provisional application No. 60/498,346,
(US); Xiaomei Xi, Carlsbad, CA . L
T . filed on Aug. 26, 2003, provisional application No.
(US); Linda Zhong, San Diego, CA < - .
(US): Bin Zou, San Diego, CA 60/498,210, filed on Aug. 26, 2003, provisional appli-
(US)’ ’ ’ cation No. 60/546,093, filed on Feb. 19, 2004, provi-
sional application No. ,002, filed on Jul. 9,
ional lication No. 60/486,002, filed Jul. 9
2003.
Correspondence Address: L. . .
Maxwell Technologies, Inc. (OPLF) Publication Classification
9244 Balboa Avenue (51) Int.CL
San Diego, CA 92123 (US) HOIG 9/00 (200601)
HOIG 97042 (2006.01)
(73)  Assignee: MAXWELL TECHNOLOGIES, (€32 N AT 6] F 361/502; 252/182.1
INC., San Diego, CA (US)
(57) ABSTRACT
(21) Appl. No.: 12/534,143 A dry process based capacitor and method for making a
self-supporting dry adhesive electrode film for use therein is
(22) Filed: Aug. 2, 2009 disclosed.

dissolved binder

additive based carbon particles



US 2010/0033901 A1

Feb. 11, 2010 Sheet 1 of 27

Patent Application Publication

10199}j09) 0} puog Japuig Aiq sojoiled aaonpuo) g
) gz £z iz
Y
(feuondo) aziitgid A0 jea— pueig Aig
92 61
(32 oi Y

92s) (teuondo) ezijuaid Aig
poay

ha N 9z-

T 62

(vz 914 88s)
Jopusienoedwo) Mg |g—o1 0004 Aig - azijuai4 AiQ - pusig i@
NpZ Nzz o0z * g1
_ _ |
Jepuig AiQ s8poiied BAlanpuon AiQ uogien pejeanoy Mg
9. Nps ~zL

Bl "OId




Patent Application Publication  Feb. 11,2010 Sheet 2 of 27 US 2010/0033901 A1

100

115

140
N/

FIG. 1b

1 05\\



Patent Application Publication  Feb. 11,2010 Sheet 3 of 27 US 2010/0033901 A1

100
120

In This View

FIG. 1c
Feeder Not Shown

145

130 —»
105 SO F
N :

115
{



Patent Application Publication  Feb. 11,2010 Sheet 4 of 27 US 2010/0033901 A1

105

100

140

NOSONNNNN

120

FIG. 1d

110A”'§ 1103*? 1103»@




US 2010/0033901 A1

Feb. 11, 2010 Sheet S of 27

Patent Application Publication

1ol Jie Buliooo
i

;e

/ — NN . V\ 4
Vi
A D dd.....
7 2 [ N RO g [ S
/ e ! :
7 e :
N :
\g Y774
LN
: 1dN.Z
| Lo
AOSHIZHOOHdE | & PrH !
dH 0F v%_w : :
sfessed sjgen N ! i
\ sy :
50z 9% ;
0) m LdN Wi ;
90c .III'O “ _W% _\\ ; /
N ¥, oLz
— g fe— : :
.,;l...u.i\*:u..u. i ————— m: '

SLZ

o1 DId 4 N

474 ooc



Patent Application Publication  Feb. 11,2010 Sheet 6 of 27 US 2010/0033901 A1

207

H 1 B '

H H HHHH i

by at 0 HHH i
S~a H q B
H H FHH o

™.

NN

FIG. 1f

200




Patent Application Publication  Feb. 11,2010 Sheet 7 of 27 US 2010/0033901 A1

175






















































































































