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Abstract:
The present invention is the fornmation of solid polynmer |ayers under



vacuum Mre specifically, the present invention is the use of "standard"
pol ynmer | ayer-maki ng equi pnrent that is generally used in an atnospheric
environnent in a vacuum and degassing the nonomer material prior to
injection into the vacuum Additional |ayers of polyner or netal or oxide
may be vacuum deposited onto solid polyner |ayers.

Formati on of polyner |ayers under a vacuuminproves naterial and
surface characteristics, and subsequent quality of bonding to additiona
| ayers. Further advantages include use of less to no photoinitiator for
curing, faster curing, fewer inpurities in the polyner electrolyte, as
well as inprovenent in material properties including no trapped gas
resulting in greater density, and reduced nononer wetting angle that
facilitates spreadi ng of the nononmer and provides a snoother finished
surface.

| claim

1. A method of making a lithium polynmer battery, conprising the steps
of : a) placing a noving substrate into a vacuum chanber; b) placing a
mechani cal |i qui d- nonomer spreadi ng apparatus into the vacuum
chanmber; c) degassing a liquid nmononer cathode naterial; d)
depositing a layer of said |liquid nononer cathode material onto the
nmovi ng substrate; e) curing said nononer cathode naterial formng a
solid cathode polynmer; and f) depositing and curing a | ayer of
mononer el ectrolyte material onto said cathode, formng a solid
pol yner electrolyte with subsequent deposition of lithiumnetal onto
said electrolyte, formng an anode. (Main Caim

2. The nethod as recited in claim1, further conprising the steps of: g)
depositing a first nonomer insulating material |ayer onto said nmoving
substrate and curing the first nononer insulating material layer in
advance of step (d) deposition of nononer cathode; and h) depositing
a cat hode current collector metal onto the cured insulating nmateria
i n advance of step (d) deposition of nononer cathode.

3. The nmethod as recited in claim2, further conprising the steps of: i)
depositing an anode current collector onto the anode; and j)
depositing a second nononer insulating |layer onto the anode current
coll ector and curing the second nononer insulating |ayer

4. A nethod of naking a |lithium polyner battery conprising the steps of:
a) placing a noving substrate into a vacuum chanber; b) placing a
mechani cal 1i qui d- monomer spreadi ng apparatus into the vacuum
chanber; c) degassing a liquid nononer electrolyte naterial; d)
depositing a layer of lithiumnetal onto the noving substrate and
form ng an anode; e) depositing a | ayer of degassed nonomer
electrolyte material onto the lithiumnetal; f) curing said nononer
electrolyte material forming a solid electrolyte polyner; and Q)
depositing and curing a |ayer of nononer cathode naterial onto said
electrolyte, formng a solid polyner cathode.

5. The nethod as recited in claim4, further conprising the steps of: @)
depositing a first nonomer insulating material |ayer onto said nmoving
substrate and curing the first nononer insulating material layer in
advance of step (d) deposition of lithiumnetal; and h) depositing an
anode current collector netal onto the cured insulating naterial in
advance of step (d) deposition of lithiumnetal.

6. The method as recited in claim5, further conprising the steps of: i)
depositing a cathode current collector onto the cathode; and j)
depositing a second nononer insulating |layer onto the cathode current
coll ector and curing the second nononer insulating |ayer

7. A nethod of nmking el ectrochrom c devices conprising the steps of: a)
pl acing a noving substrate into a vacuum chanber; b) placing a



mechani cal |i qui d-nmononmer spreadi ng apparatus into the vacuum
chamber; c) degassing a liquid nmononer electrolyte material; d)
depositing a first conductive oxide |ayer onto the noving substrate,;
e) depositing a first electrochronc oxide |ayer onto the first
conductive oxide l|ayer; f) depositing the liquid nononer electrolyte
material onto the first electrochrom c oxide layer; g) curing the
Iiquid nononmer electrolyte to a solid polymer electrolyte; h)
depositing a second el ectrochrom c oxide |ayer onto the solid pol ymer
electrolyte; and i) depositing a second conductive oxide |ayer onto
the second el ectrochronic oxide | ayer



