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Figure 1 ~ General structure of thin film lithium battery
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Figure 2 (A) Scheme of the film deposition using glasses and beakers-Steps 1 and 3 represent the adsorption of a
polyanion and polycation. respectively- And steps 2 and 4 are washing steps- The four steps are the basic buildup
sequence for the simplest film architecture (A/B)us (B) Simplified molecular picture of the first two adsorption

steps-
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Figure 3 (a) AFM micrograph and (b) cross-sectional SEM micrograph of an LPEI/PAA thinfilm treated

in a transition bath of water-The porous multilayer can absorb liquid electrolyte for fast ion conduction-

Lutkenhaus %[18]@*&% LBL Figld S e B E G T —Fh PEI. 21 # + (Laponite clay ) f15
.2 (poly (ethylene oxide), PEO) ZAHAGHL-TCHLHMRITAR, X Fl AR A JZ IR AN 45 1) S M 1) S5 A8 AT
X B S BT RN 0% 00 T KT B TS FR s BE R T Ly Ay 100 %,

FEFTAAFAER LBL (R R, S A 00 3 T 5 i R d a S 4126 1) PEO/PAA (R R, 7EX B
PEO ZEUEME IR, 1 PAA NS, DeLongchamp 251V 3E 1 F S 2 % B, 16 = IR I H. 1004
ARE T, B —EE M PEO/PAA A B TR SRATLIAE] 5.5X10 "S em ' X ABHE TH S
KEERE N PEO A PAA BYEKEE. FIRHE DSC FAEA L, PEO A4 g 2 th il Bk & X fh
LBL Mfigtk T PEO 45, h THZXFH PEO/PAA LBL BRI PEIR. Lutkenhaus 251 & & T —Fif
BHA XA B PEO/PAA LBL BEIRHIE] B ALK M AEA B MU 24 (PTFE) LK B G M
K R Bk, XFHARAESE PEO/PAA BEHEFTAN DSC TG % MAYA I, Jang 25 i F] LBL
AU A BB TR PEG FIHFATHES 719 PEG LA AAO NREARH 45 B4 K & IR, X P LBL PEG 44
A A I AE SR A A b ) R PR R

Allcock Z5 ™ FIFRR 2 0t S BENG B & B0 — A HLICHLZ AL A4 58 & 0 1k i 58 B (poly [ bis
(methoxyethoxyethoxy ) ,phosphazene |. (MEEP) ) . iXF SR 454 bt PEO, HL 4 5 = 0 Bl B 2 1% M AN AAES e



5 8 1 [ N S : R <19 .

MR, X MEEP 78 T & 48 R (0208 ) B3 T 3R I PEO & 2 MRS 4518
(10°S em "F110°S em )P FEHFERD F, Argun =g {5 P B ISR A5 (poly [ bis (methoxyethoxyethoxy )
phosphazene]. (MEEP))YE>% LBL By H i —AN4147, @it B AEH 5 PAA #5417 LBL 4%, 45 R KA
100903 @ B 4 4 T 5XFh MEEP/PAA LBL AR TS 7X10'S em ' AAXF TRTIATAY L& LBL [ {4
RS — MR

MELE RS FERT DAt KR A 3G EA AT LBL M B 8 7 S8 i | 2 IR Ay, (A2
Z BB N B & e, B TR N LBL A ARABEWS RS LSS S TH SR, FERTAN
A LA EL PEO 2 —FP L s () LBL RBRECHR . KX PEO BIBFZA HEACR N . (E2TE TR FF
55N PEO/PAA LBL IRAYES TR SRIEEARMRAL, N TS Lm B8 TR 8%, A1 T
Bra B TR R ENY B 2 NX Fh LBL &, 0] DLdE— 2B R BT SR & WLk i MEEP S5k 42 5
LBL Hofife TR

2 LBL JEAE W R s AR B ]

et A BSOS ] H T FEAI AT [ B B A% 3 R RS T (] B AR AR B i B T MR IR R R
WA, X PR LR AR A th Z R R A B ERE ST AL R RN (R AL 5
HREIRE AL SRRG, RGR FBR, RRRI B FEAS FAR BT 2 AR A& 2 B0 (40 LiCoO: AR ) HiE
TG (ER 20 BN IR A (K H3 2 [R] ik = ARG A4l SCRE LB 1 B i FEAR PO VERE

%3t Oliveira 252 VH V205 AN (Polyaniline PANL) 145 T —Fh AL A WL 424 LBL . &
A E A 2R S 2. Snm , XS AT LTS 1e AR . 19 BAAR . 75 i f B i Li
FENE V205 BV UREE VT, PANI RS ST RN thEk ZE A AL S T, A Oliveira 254
WELF], V205 PANT B HATAEME RN 2- 25mC eem . SRTIT B RAY V205 AT PANT A S B ke e th
L 86mCecm *, B T3 PEO fCE T A PANI J5. V205-PEO B B 17 21 i & 7] DA & ik
8mC eem ., XEIH AL AR T FRAEW EEAT™ ) Nam W% T R EA SR AA R
AR AU HL T TE LA B LA B ALRERE I A I E AR AE R TR AR R . MR R IR
%] LPEL/PAA LBL I, X S =4 iiad 1 41255 5 3088 ra R 1Y AR 1 TS T fe, T B
T A R R A GRORL T  R  BT R I AR X e E e L TR AR T B
B GRRREIR & R BRI AR T AT 9420 (LI 4),

Cassagneau 20 I 4 B 2 T-AY 21 41 % (Graphite Oxide: GO). 4 FHES THY T MK 5t
G4V %% (poly (diallyldimethylammonium chloride),PDDA ) FILA X IEES FH PEO Bzhihgl: M =48 &
A LBL 5, 3 HLA A B 33 Tl S A g P O T4 N B B T AR A TR AE R Y BT 5. Faccia 250 f ]
WA RIE TH Tio: FIFE TR A (WO H,y )2 T LBL W8, 38 78 OB IE B 4 iy 5236 7 B
X Fo e LA AR v Y B S T AEAERE T RIS SEBG 3 BH Ti02/ WOL Hy MBS TH 8RR ( Du ) HZE L B2l
TiO: &, DXA55 Tk F 4128 AR PN B 1 AT AP 8L 3O T B 7E 8 B 4 N\ Al i i A 2
FER, Lee 5 ALOs ML LBL 5413 %] LiCoO: Mk b, R AT R ALO: BEMS IR
¥R 7E LiCoO: b, FERCBAGER R E MR B Pl F AR AR X T 46 LiCoO: HMRMEREA R K
OF /==

AEXEF LBL B A E R F e At o [ A Y o ) P 2 R0 » 3K sl AR A P AR P %) 7 R F 9 308 A X e
b X B Sy Hth R AR Y BB A  TONLA . AN R 443 AR ME A i el ) SRS 7 A G ke sk IR IR
A LBL y&AE LAY B BEZ 2 T ARG, it B SR FATTAT PAL B, X T stk Ay LBL Z12%% 3 213
SPAT 3 g (D)t EHLICHIS 4% (2) Mt LBL [F 4 B i Jo REVE A AEAR : (3) Thfe Ak T . {3 1
HABARHE T, IR . b T B AT 3RS f i A A oK 254 . EATAY LBL 4125 5 AW iz e —4
WS 77 1) » [R] BB 9%t B A A oK AR LAY ) LBL AR R rp 2 AR ) TAEZ —.



.20 . B4 7 & 201148 A

Self-assembled

Bl 4 LR W U SR B T %Y Cos 01 GKER
(a) Cos O IR EN LI B JZ AFM & (A0) s (b) (/1 LPEIPAA LBL BN SR &Y A fig i
CosOs N F X FPEAEIT Ly,
Figure 4 Assembly of Co30: nanowires driven by liquid-crystalline ordering of viruses
(a) Phase mode AFM image of macroscopically ordered monolayer of Cos01 coated viruses;
(b) A lithium battery using Co304 nanowires assembled atop LPEI"'PAA LBL film-
The LBL film also acts as the polymer electrolyte-
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Figure © Scanning electron microscopy (SEM) images of MWNT thin films- (a) A cross-section view

of 15 bilayers of MWNT film and (b) a titled cross-sectional view of a 20 bilayer MWNT film - White

arrows indicate the interface between silicone substrate and MWNT thin films-
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Thin Film Lithium-Ion Battery Assembly via Layer-by-Layer Technique

WANG Guo-jian "*»GU Xianke '
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Abstract: Thin film lithium battery is a very important micro energy device, which has showed
tremendous potential application-In order to further improve the performance of the thin film battery it
requires better assembling method. Layer-by-layer (LbL ) technique provides a simple, safe and
affordable route in assembling thin film electrolytes and electrodes- The technique is very important to
construct nanoscale thin film which has showed unique property compared with bulk film- Here, we
review the design of LbL films for electrolytes and electrodes and recent progress-Furthermore: material
choice is significant to affect the properties of LBL battery- Hence; we review the recent progress of
LBL film battery incorporating carbon nanotubes(CNT ) due to its excellent electronic property -
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