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O Q U L

4^
M D :3
CO O U L O0)
.F+ ^ ^ U U L

^^ to ^ N N ^
> > Ui O N +^ +^ cn
U
a)

U '-

V U +^ 0
a

oQ
0 o> a- a- E

0

F

0

1999 NASA Aerospace Battery Workshop 	 -339-	 Lithium-lon Session I



N O

Current (A)
CO	 O
O O O

0

N O
O OO

^LO

'E

E
O^
LO

N

a
0

L
A

LL

U

aa

Z

cc

a

W
W

V
0

O

m

s s
U^

s .^

o4-0^

^m U
ca =

O
0
> E

V
L •-
L
^ O
U Cn

c^

c^
a

N

00

J O
LO	 o	 Un	 o
	 O

N N ^ r- O OTl-

(n) of etlon

1999 NASA Aerospace Battery Workshop 	 -340-	 Lithium-lon Session I



Current (A)
►r,	 O U-) OCD 0
O	 O O O0	 0 0 0

M	 N

r.
O

E

J ^
v .^

0

I.L

^ O

0

n^ Z

L.^

L

Vm 0	 m

(n) 06EI10A

O
CO

O
C

.E

0
O E

ON

0

2

a

0
W
W

O

0
r0

a

v

O

1999 NASA Aerospace Battery Workshop 	 - ) -	 Lithium-Ion Session 1



Current (A)

CD

	

U-) o	 LO
0O	 i	 i	 i

cle)	 N	 o	 rn

(A) 06ellOA

a
N
W
O

O
F

O

:O

E

0

E

:V

Z)

0
N̂
0

00

r.
O

n '

E
m

J
V

O =
c

E
A

L

0

Oa
c

.2 ^+

.^..^
L'^

V

Vm
L

V

2

cc
Q

W
W

V

6

1999 NASA Aerospace Battery Workshop 	 -342-	 Lithium-lon Session I

cn



MM^ co

W

^U
U CL

O
^F-

O

O V

^ L

a

(D
O
O

O

cc

CA

Q

W

bc

W

V

a
N
W

Q
Lf7

Q

CD
O

N Q

C

to

CO

O
U
0

0 •= o
0	 0

a^

• N

O	 ^
L m

N
U
Q

L
Cl

W LO Iq to M LO N 0 r
M	 N	 r

(n) aBeII OA l ue8 11 00	 0
m

M _-^ N

^	 ca

I

i

J

1999 NASA Aerospace Battery Workshop 	 -343-	 Lithium-/on Session I

0



2

cc

a

Ol

N
W
O_

r

H

W

0

O
W
W

i

O

J

n

0 ^go

-U
W

U-
c^

L

O ,^
^ U

O '^L L
AA++

}
W O

V I

0
LO

O
O
r

0LO

0
LO	 !r	 LO	 M	 to	 N	 L

M	 N

(n) aBB11 0A M ugs I100

I

,

f-	 ^

o

O

1999 NASA Aerospace Battery Workshop	 -344-	 Lithium-lon Session /



L

t^

U

J L
O ^

L

O
L

ca

O

Q

0
W
W

V0

N
00
O

b

O
F

W

c4
O
t+.

CD
M

N

0N
c

L v

0

LO

0

`Cr	 w
M

M w N L r w
N	 ^	 p

o

(n) OBB11 0A N UBS II00

^ I

r

ca

1—

1999 NASA Aerospace Battery Workshop	 -345-	 Lithium-Ion Session /



0

F

0

2 C

^ L
Q

0 L ^
W Q^ L
W	 ^ ^•
= O
Y	 U
`^ Q Q0
''	 N

•L ^

0
L

W

0 O

LL

(sdwV) jua.iin:D /Cause
Y !	 Y !	 Y J

N	 N	 T-	 T-	 O	 O
O

>

	 ^ r

00
C`7

M

f

	

-	 - -	
C)

	

-	 _ >

> > `---^-- --

I

i

to l N M 00 to * N N
M M M	 N N N N

(oan) 06ellon fualles

CO

to '^
E
0
.E

N

O

U

1999 NASA Aerospace Battery Workshop 	 -346-	 Lithium - /on Session /



2

cc

Q

c

N
W
O

F..
a
w

0

c
W
W

O

C/)

LO r CO\V
}i ♦+

•,tea— N E LO U = _
M O V L O = CU C .E
U O -h a =; +.' a) 0 O

L O^ ^ = O
Q^ Cn LU

UU O O Cu M fa

= 3
N

M:N > U U ,^̂ ZZ
!E L (n N

Cu .0 Q 0
O (A ^ L =

U iL-'
=

m to
4; O ca O

O•^ +'
= ^ o

N U
_

Z = U N V- C O N
Cu

O
_ L

O >
O

C/)

_ >

4-04"i

Q'

'a(Q (1) .0 ^+

Cu

J c -a a^
>
^ ^ ^ :3CU

N

Q^L
CD

O

Z

Q^ ^ ^..^

U L +r CU
•^ a

^- Cu -a U + a^

U
N T)

OU
.O

>
Q^ L L

T--
X U

U X a)
> > a .Q^? • t^ O O +r U }'O CU

_ O L N = U

U ^ L N O

Cu
U Q 3 i N iO 0 N p= N

a O

>

O 'a'. F— L = ♦♦O^^
^..

.E Qv!

0

a^

O

N

L

L0

1999 NASA Aerospace Battery Workshop	 -347-	 Lithium-lon Session I



>C

H ~
Z
w

0	 O
w
J	 L

O
Z

E
U	 ^
Q	 U

CO
}}1VI

N

0
W
W

0

U
Cn

Q
Cn
Q
Z

w
N

W

1

c^
O
.^c

L

U U
Cn CO

1

Q
to Cn

QQ Z
Z

C

C
Q ^ ^
Z O O

1	 JJ-	 1L 
1 Cn

•— E
O

Cn
^ ^ H

c^
L	 •—

V V Q

Z

Na
cc
a

1999 NASA Aerospace Battery Workshop	 -348-	 Lithium-Ion Session I


