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Where do we find the most striking “confrontation”?
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“ RT U QT”

“ TD U BU”
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Invention of Transistor (1947Bé
Bardeen, Schockley, Brattain
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Phase-separated, so far.
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Pentium 4
Athlon XP
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Plan View

LSI
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Cell

Top-down and Bottom-up Systems
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Urine Bladder Epithelium

Gene-work
Bottom-up Sys
>dDistributed

Autonomous Sys.

:¬

Chromosome

Brain-work
>dTop-down Sys.
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Degradation analysis of IIDegradation analysis of II--VI LD VI LD 
inspiring uniting bottominspiring uniting bottom--up structures and topup structures and top--down systemsdown systems

<W=489nm

<W=514nm
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We had achieved world-first RT CW 
operation of blue and green laser diodes (LDs)
using ZnMgSSe-based II-VI materials, which,
being beaten by InGaN-based III-V’s as LDs,
however, has returned, we believe,  as the first
demonstration of TD U BU configuration.

Number and Size of V-shaped Dislocation Structures

Fractal
Dimension~1.55

Dislocation Network

Power law holds for number vs. size, indicating that
degradation is one of self-organized critical phenomena.
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Stacking Fault’s seed

Electrodes

Stacking Fault

(Top-down)

Primitive Achievement of TD >¥BU in fully solid state manner.
A. Ishibashi and K. Kondo, Electron. Lett., 40 1268 (2004) 

Self-organized Disloc. Network
(Bottom-up)

Dislocation Network
BèFractal structure Bé
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Primitive bridging  between TD- and BU-
Structures in a full y solid state s ystem. 4

P-140PCT is based upon the insight…

Rule outside Rule inside
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Use of the third structure Bè�â Bì�ã Béto unite TD- withBU-systems
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(Superlattice, Alternating multi-heterolayers)
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(�â ,�â )(�â , �ã ) (�ã ,�ã )

P-BñBôBðPCT’s First Spin-off

Top-down Bottom- up Unification Chip ( DUUC)
“A                        system”

Si - LSI System:   (�ã ,�ã )
Quantum Dot Aî
SOC Structure
Bio-related Molecule, etc.:

(�â ,�â )

DoubleDoubleNanoNano--””BaumkuchenBaumkuchen””::
((�â�â ,, �ã�ã ))

DUUC is an Application of Spiral Heterostructures as a Platform (Application 1).
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Unification at deep roots 10--35 m in scaleM-theory
BèSuperstringBé

Bridging T-dwn and B-up

Relativity Theory Quantum Theory

Top-down
Systems

GapGapGap

GapGapGap

Bottom-up
Systems

'qthrough interwoven twigs!

The wider the gap, the bigger
the territory when unified.

11 C>1 cm

NBK

Double
NBK

(a)

(b)

(c)

Quantum Cross (Q-Cross)
for Electronic Devices

Quantum cross
structure

where     ={ <b, Molecule,
Q-dot, etc}.

12

Metal/Insulator Spiral 
Heterostructure

Thickness and Width of the 
Metal Ribbon can be 
Controlled Independently, 
Realizing Small Cross-
section and Low Wiring 
Resistance simultaneously,

40 nm

40 nm
15 nm

Hewlett-Packardcf. Appl. Phys. Lett. 

82 1610 (2003)

C>1 cm

Metal Ribbons

P-BñBôBðPCT’s 2nd Spin-off



P-BñBôBðPCT’s 3rd Spin-off

Spiral Heterostructures
for Optical Devices, especially the photovoltaic devices

pn junction

n-type

p-type

Conventional Solar Cell
(Cross section)

n-metal
p-metal

Incident light

Carrier Diffusion 
(radial direction)

holes

electrons

New Structure based on
Spiral Heterostructure

(Top View)

Incident light

n-metal

p-metal
Photocarriers (holes)

Photocarriers (electrons)
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Carrier
drift
direction

Counter
electrode

Further, to utilize the whole spectrum of the Sun,

proposed is a new structure …

…Eg-Maximally Reconfigured Solar-cell (Eg-MRS) !

Insulator Film

Incident light

Photon
propagation
direction

p-type
n-typen-metal n-metal

p-n junction plane

Width
Wide-gap semiconductor

Medium-gap

semiconductor

Narrow-gap semiconductor
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Energy (eV)

Eg-MRS can provide us with a high energy conversion efficiency
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Uni-directional
down-air-flow
Clean room

For TD U BU Processing , Cleanroom (CR) is needed, but …..
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HEPA filter

HEPA filter

HEPA filter

(a) Conventional cleanroom (b) 1st Transformation (c) 2nd Transformation (CUSP 0)

(d) Ultimate clean room with infinite nesting

Stop wasting
outgoing

clean air.

(e) CUSP I
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C>>Œ(1-<O)k

k=0

>™

(1-<O) No

(1-<O) No (1-<O) No

No

(1-<O)2 No
(1-<O)2 No

No

C>‘Turbo’
system

(1-<O)2 No

(1-<O) No

(1-<O)2 No

Thrust to unite TD- w/ BU-systems urges us to topologically transform Cleanroom.

P-BñBôBðPCT’s 4th Spin-off: Clean Unit System Platform (CUSP)
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CUSP II

C�C�C�C� C	

C�C�C�C� C	C	

Super CR

Clean Room (CR)
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CUSP provides us with ultimate cleanliness of ISO class -1,
which is four orders of magnitude better than that in su per cleanroom.

CUSP to enable us to make DUUC, Q-Cross, and Eg-MRS with highyield.
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CUSP provides us with ultimate cleanliness of ISO class -1,
which is four orders of magnitude better than that in su per cleanroom.
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CUSP to enable us to make DUUC, Q-Cross, and Eg-MRS with high yield.

1st Gen. CUSP (CUSP I)

2ndGen. CUSP (CUSP II)
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Clean Booth

Typical CR

Super CR
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n(t) is dependent onN0 forever.
�ë , as close to 1 as possible, is important!
being 3N or 6N for �ë gives a difference as large 

as 6 orders of magnitude, if <_is small enough.

CUSP 0

HEPAHEPA FilterFilter

n(t)
V

S�V

(�ë )
CUSP outperforms even super cleanrooms !
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with b.c. n(0)=No

CUSP I

n(t) becomes, quickly, independent of N0 .
Small�û is important!
How close <Ois to 1 is not crucial,
i.e.,being 3N or 6N for �ë gives a difference

as small as 0.1%, if <_is small enough.

I like the contrast!

n(t) n(t)
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1 Lactobacillus
2 Bacillus subtilis var. natto
3 Escherichia coli

Microbes and their sizes

Entamoeba histolytica Entamoeba coli. Plasmodium falciparum

Mold

Phage1 Rickettsia prowazekii
2 orientia tsutsugamus
3 Chlamydiapsittaci
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based CUSP units (C>building up with ”LEGO” blocks)
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Metal

Insulator

Metal

Metal
Insulator

Meta Ribbon

Edge

For Molecular Electronics, Spintronics

4 Clean Unit System Platform (CUSP)

Spiral Heterostructures

““ TDTD >¥>¥ BUBU”” as Generating functionas Generating function ……

Device-based Approach Platform-based Approach

Inlet box

Outlet box

1

2
3

4

5

1

1

1

1

12

2

2

2

2

Inlet box

Segment 1
(Semiconductor-processing)

Segment 3
(others)

Segment 2
(Bio-processing)

Transfer
box

Q-Cross Device

(for DUUC, Memory, Solar Cells)

3  Eg-MRS

…… a Pa P--140 PCT  World has emerged.140 PCT  World has emerged.

Summary

2  Q-Cross Devices
1  DUUC

23


