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SUMMIT V T

SUMMIT™ Layer Descriptions

LPCVD 2.25 um MMpoly4

PECVD 2.0 um SacOx4 (CMP)
0.2 um Dimple4 gap

LPCVD 2.25 pm MMpoly3

PECVD 2.0 ym SacOx3 (CMP)

0.4 um Dimple3 gap
1.5 um MMpoly2
0.3 um SacOx2

1.0 um MMpoly1

LPCVD
—

0.80 pm Silicon Nitride
0.63 um Thermal SiO,

** All PolySi is doped Substrate
with Phosphorus ** 6 inch wafer, <100>, n-type-

0.5 um Dimplel gap




LChain Layout

TRA
Gear Train
Drive Gear

Retainer
Tensioner




VEVs
Sandia microChain II_II
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US Patent No. 6,328,903
http://www.sandia.gov/media/NewsRel/NR2002/chain.htm

Ref: Author Unknown, “Smallest microchain drive”,
Sandia National Laboratories [electronic source]; cited
September 12, 2005; Available
http://www.sandia.gov/media/NewsRel/NR2002/chain.htm




Sandia pChain
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US Patent No. 6,328,903 FIG. 1B 10




TTU puChain Links
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MMPoly1i2 Base
MMPoly3 Ring
MMPoly3 Post

Adjacent Link

Attaches Here MMPoly3 Interconnect

Poly3 Dimple

N

Adjacent Link
Attaches Here

MMPolyd Cap
Polyd Dimple

Nitride cut mask
PolyD mask
Dimple1 cut mask
SacOx1 cut mask
Pinjoint cut mask
Polyl cut mask
Fac0x2 mask
Poly? mask
Dimple3 cut mask
Sac0x3 cut mask
I B Poly3 mask
Dimple4 cut mask
SacOx4 cut mask
Poly4 mask

MMPoly3 Post

MMPoly4 Cap MMPoly3 Ring
Poly4 Dimple

150 MMPoly3 Interconnect |-15.0

10.0 ~10.0

Poly3 Dimple ﬂ

MMPoly1/2 Base




TTU puChain Links

MDNMpoly4
|

Poly4 dimFlK Ny
Poly3 dimple T







TTU puChain Sprocket
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/ MMPolyd Teeth

Poly4 Dimple
Poly4 Etch Hole

Pin Joint Cut

Poly1 Dimple
Poly2 Etch Hole

MMPoly3 Stand-Off
MMpoly1/2 Teeth \

chain qear3 Cross-Section from: 2162.5 to 2320.2

MNitride cut mask
PolyD mask
Dimple1 cut mask
SacUx1 cut mas
Pinjoint cut mas
Polyl cut mask
SacOx2 mask
I I D D PolyZ mask
Dimple3 cut mask
SacUx3 cut mask

| ] Poly3 mask
k J e bed et sk
SacUx4 cut mask

I I Folyd mask

MMPoly3 Stand-Off
Poly2 Etch Hole
Pin Joint Cut
MMpoly1i2 Teeth
Poly1 Dimple

15.0 15.0
10.0 10.0
5.0 5.0

21900 22200 22500 22800 23100




TTU puChain Sprocket




TTU pChain Tensioner
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MMPoly4 Teeth
-
MMPoly1/2 Teeth

AWANAWANA

MMPoly3 Post
MMPoly3 Retainer
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Fin Joint Cut

MMPoly1/2 Rack
MMpoly3 Extension




TTU puChain Tensioner




TTU pChain Tensioner 1l

MMPolyd Teeth
Poly4 Dimple
Poly4 Etch Hole

«—

H
MMPoly1/2 Teeth
Poly3 Dimple
Poly2 Etch Hole
Poly1 Dimple
MMPoly3 Pos

MMPoly3 Retainer

chain tension Cross-Section from: 896.1 to 10426

Nitride cut mask
Polyd mask
Dimple1 cut mask
SacOx1 cut mask
Pinjoint cut mask
Polyl cut mask
Sac0x2 mask
I N Poly2? mask
Dimple3 cut mask
SacUx3 cut mask

5 __________§ ___*F R _ 17 | Poly3 mask
= =Dim le4 cut mask
SacUx4 cut mask

Poly4 mask

MMPolyd Teeth MMPoly3 Post
Poly4 Dimple MMPoly3 Retainer
MMPoly1/2 Teeth Poly3 Dimple

15.0 1 L 15.0
10.0 1 Poly1 Dimple | 10.0
5.0 1 L 5.0
0.0 0.0

ao0.0 930.0 960.0 990.0 10200




EVR
TTU puChain Tensioner

j k MMPoly1/2 Rack
Pin Joint Cut
<«
> ( MMPoly3 Extension
A

chain tension Cross-Section from: 455.6 to 516.4

Nitride cut mask
PolyD mask
Dimple1 cut mask
SacOx1 cut mask

I N — Poly2 mask
Dimple3 cut mask
SacOx3 cut mask
I I Poly3 mask
Dimple4 cut mask
SacOx4 cut mask
Poly4 mask

MMPoly3 Extension | 5

15.0 MMPoly1/2 Rack

Pin Joint Cut

10.0 4 F10.0

5.0 5.0

0.0

460.0 470.0 430.0 490.0 500.0 5100




EVR
TTU puChain Tensioner




TTU puChain Drive Sprocket
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MMPolyd Teeth
MMPoly1/2 Teeth
MMPoly3 Gear
Pin Joint Cut
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TTU puChain Drive Sprocket
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Conclusions and Future Work

e Chain links fabricated and move
exactly as designed

e Sprockets spin

* Need to run TRA'’s at higher voltages
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