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<First embodiment>

FIG. 1 shows a circuit diagram of a shock record-

ing device according to the first embodiment. As

shown in FIG. 1, a shock recording device 1 accord-
ing to the first embodiment includes a vibration en-

ergy harvester 3 and a nonvolatile memory 5.

(i

Google patent I L 5~ V)

First embodiment
Figure 1 shows a circuit diagram of an impact

memory device according to the first embodiment.

As shown in FIG. 1, the impact storage device 1 ac-
cording to the first embodiment includes an impact

generator element 3 and the non-volatile memory 5.
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First Embodiment

FIG. 1 shows a circuit diagram of an impact stor-

age device according to a first embodiment. As

shown in FIG. 1, the shock storage device 1 accord-

ing to the first embodiment includes a shock gener-

ating element 3 and a non-volatile memory 5.
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<A 1st embodiment>

FIG. 1 shows a circuit diagram of a shock storage
device according to a 1 embodiment. As shown in
FIG. 1, the shock storage device 1 according to the 1

embodiment includes an impact power generation

element 3 and a nonvolatile memory 5.
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The vibration energy harvester 3 comprises a

first electrode 3a and a second electrode 3b. An

example of the nonvolatile memory 5 is a ferroelec-
tric transistor having a source electrode S, a drain

electrode D, and a gate electrode G.

Google patent |2 & 5~ ¥ FlIER

Impact generating device 3 comprises a first

electrode 3a and the second electrode 3b. Examples

of non-volatile memory 5 is a ferroelectric transistor
including a source electrode S, drain electrode D,
and a gate electrode G. As described later, the

ferroelectric transistor comprises a stack of
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ferroelectric layers and the semiconductor layer.

—g}‘\l

The impact power generation element 3 includes

Espacenet 12X 5~ “#ll

a first electrode 3a and a second electrode 3b. An

example of the non-volatile memory 5 is a ferroelec-
tric transistor having a source electrode S, a drain

electrode D, and a gate electrode G.
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The impact power generation element 3 includes

a 1 electrode 3a and a 2 electrode 3b. An example

of the nonvolatile memory 5 is a ferroelectric
transistor having a source electrode S, a drain

electrode D, and a gate electrode G.
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As will be described later, the ferroelectric tran-

sistor comprises a stacked structure of a ferroelec-

tric layer and a semiconductor layer. The first elec-
trode 3a is electrically connected to the gate
electrode G. The second electrode 3b is electrically

connected to the source electrode S.

Google patent (2 & 5~ ¥ VIR

As described later, the ferroelectric transistor

comprises a stack of ferroelectric layers and the

semiconductor layer. The first electrode 3a is electri-
cally connected to the gate electrode G. The second
electrode 3b is electrically connected to the source

electrode S.

o

As described later, the ferroelectric transistor

Espacenet 12X A~ V#ll

comprises a laminate of a ferroelectric layer and a

semiconductor layer. The first electrode 3a is electri-
cally connected to the gate electrode G. The second
electrode 3b is electrically connected to the source

electrode S.

J-PlatPat I2 X 5= ¥ V#llFk

As will be described later, a ferroelectric transis-

tor includes a stack of a ferroelectric layer and a

semiconductor layer. The 1 electrode 3a is electrical-
ly connected to the gate electrode G. The 2
electrode 3b is electrically connected to the source

electrode S.
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(Vibration energy harvester 3)

Hereinafter, a structure and a fabrication method
of the vibration energy harvester 3 will be described
with reference to FIG. 3. FIG. 3 shows a side view
of the vibration energy harvester 3. As shown in
FIG. 3, the vibration energy harvester 3 has a canti-
lever structure. Specifically, the vibration energy
harvester 3 has a stacked structure comprising a
substrate 81, a first electrode layer 83 formed on the
substrate 81, a piezoelectric layer 85 formed on the

first electrode layer 83, and a second electrode layer
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87 formed on the piezoelectric layer 85.
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(Impact generating device 3)

Hereinafter, the structure and manufacturing
method of the impact generating device 3 will be de-
scribed with reference to FIG. Figure 3 shows a
side view of an impact generator element 3. As
shown in FIG. 3, the impact generating device 3 has
a cantilever structure. Specifically, the impact
generating device 3 includes a substrate 81, formed
on the first electrode layer 83, the piezoelectric layer
85 is formed on the first electrode layer 83, and the
piezoelectric layer 85 on which is formed on the sub-
strate 81 and a laminate having a second electrode

layer 87 that is.

1]
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(Impact Power Generation Element 3)

Hereinafter, the structure and manufacturing
method of the impact power generation element 3
will be described with reference to FIG. FIG. 3
shows a side view of the impact generating element
3. As shown in FIG. 3, the impact generating ele-

ment 3 has a cantilever structure. Specifically, im-
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pact power generation element 3 is formed on sub-
strate 81, first electrode layer 83 formed on
substrate 81, piezoelectric layer 85 formed on first
electrode layer 83, and piezoelectric layer 85. And a
laminated body provided with the second electrode

layer 87.
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(Impact Power Generation Element 3)

Hereinafter, a structure and a manufacturing
method of the impact power generation element 3
will be described with reference to FIG. 3. FIG. 3
shows a side view of the impact power generation
element 3. As shown in FIG. 3, the impact power
generation element 3 has a cantilever structure. Spe-
cifically, the impact power generation element 3 has
a laminate including a substrate 81, a 2 electrode
layer 87 formed on the substrate 81, a piezoelectric
layer 85 formed on the 1 electrode layer 83, and a 1

electrode layer 83 formed on the piezoelectric layer 85.

(4-2-1B) 0010 D& 1 LK T 2 sk

Google patent ¥ 7213 Espacenet 12 & 5~ 3 V#IFR
THilZ® 5 DN, “FIG.” ORBIZHFEN v, w9
2L THhb, 72, Google patent Tl “Figure” &
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o TR\, J-PlatPat TlE, (2ITHF I “FIG” &
NS, ZOBROFTFLRBINTEY, MEZRV,

ZZTR, TATE] oFGEZILY EiF 5, X
iR IE, “have” TXWwo 7235, MPEP2111.03 IV
& B &, 7L —24 T have I open 7 D %> closed
ZOW, ThEbL, MIIEREALTVWTH Lvwop
(open), MICEZREZH SR VDD (closed) ZDWH
o & D Lawvniwn) END 2 -, BMIFICHES L
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Hwre, HMEPTH-Th, [AT4] IZFVT,
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EA%D

COXTE, [HryFLA—fEEALTwS] &
(FEARZHELTVS] O2o00 [H35] °d 5,
Google patent (X, have & include 23R &
NTwb, 7272, Google patent i&, [HIRIEEHZT 3
&, e (JENS) - REREREALTWD] &) S0k

%lnu
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The vibration energy harvester 3 further compris-

es a support 89. The support 89 supports the
stacked structure so as to clip one end of the

stacked structure in the cross-sectional view there-

of. The first electrode layer 83 functions as the first
electrode 3a. The second electrode layer 87 functions

as the second electrode 3b.

{1

o

Impact generating device 3 further comprises a

Google patent 12X 5~ v Hl

support 89. Support 89, so as to sandwich one end of

the laminate in a cross-sectional view, the support
89 supports the laminated body. The first electrode
layer 83 functions as a first electrode 3a. The second

electrode layer 87 functions as a second electrode 3b.
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The impact power generation element 3 further
includes a support 89. The support 89 supports the

stack so as to sandwich one end of the stack in

cross section. The first electrode layer 83 functions
as the first electrode 3a. The second electrode layer

87 functions as the second electrode 3b.

J-PlatPat |2 £ %< 3 Y H#iR

The impact power generation element 3 further

comprises a support 89. The support body 89 sup-
ports the laminate body, and the support body 89
supports the laminate body in a cross—sectional
view. The 1 electrode layer 83 functions as the 1
electrode 3a. The 2 electrode layer 87 functions as
the 2 electrode 3b.

(4-2-1B) 0010 D 2 LIxT T 5 dwat
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) HARFEZ, b~y IZIELHEHBE IR W
EIHITH5sB,

CoER, [FEKR] Lv)iEEr~ ¥ YHIERTIE
— 27 b7\, Google patent Tl, 0009 Bt#% Tl
“stack” &R E N 7225, Z DB Tl “laminate
body” &R &N Twb, Espacenet Tid, 0009 B 7%
T “laminate” & #REN7225, T OEHF T
“stack” ERENTW5, JEEO—EEHITRFSI N2
W) EzD S,
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KEIATHR GEEICLDHR, HX~~)
When an external shock is applied to the shock

recording device 1 having such a ferroelectric tran-
sistor 5, a pulse voltage is generated between the
first electrode 3a and the second electrode 3b of the
vibration energy harvester 3. As a result, the pulse
having a positive or negative voltage with respect to
the source electrode S is applied to the gate elec-
trode G. For this reason, the resistance value be-
tween the drain electrode D and the source elec-

trode S is varied. An ammeter detects whether or

not the resistance value between the first terminal 7
and the second terminal 9 has been varied. In this
way, it is determined whether or not an external

shock was applied to the shock recording device 1.

Google patent 12X A~ ¥ “#lliR

If an external shock impact storage device 1 hav-

ing such a ferroelectric transistor 5 is applied, a
pulse voltage between the first electrode 3a and the

first electrode 3b impact generating device 3 occurs.
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As a result, a pulse having a positive or negative
voltage relative to the source electrode S is applied
to the gate electrode G. Therefore, the resistance
value between the drain electrode D and source
electrode S changes. Whether the resistance value
between the first terminal 7 and the second terminal

9 has changed it is detected by using an ammeter.

In this way, the impact storage device 1, whether an

impact from the outside is determined.

Espacenet |2 & 5~ ¥ VHlliR

When an external impact is applied to the impact

storage device 1 having such a ferroelectric transis-
tor 5, a pulse voltage is generated between the first
electrode 3a and the first electrode 3b of the impact
power generation element 3. As a result, a pulse
having a positive or negative voltage with respect to
the source electrode S is applied to the gate elec-
trode G. Therefore, the resistance value between the
drain electrode D and the source electrode S chang-
es. Whether the resistance between the first termi-
nal 7 and the second terminal 9 has changed is de-

tected using an ammeter. Thus, it is determined

whether or not the impact storage device 1 has re-

ceived an external impact.

J-PlatPat 12X 5~ Y #liR

When an impact is applied from the outside to the

shock storage device 1 having the ferroelectric tran-
sistor 5, a pulse voltage is generated between the 1
electrode 3a and the 1 electrode 3b of the impact
power generation element 3. As a result, a pulse
having a positive or negative voltage is applied to
the gate electrode G with respect to the source elec-
trode S. Therefore, the resistance value between the
drain electrode D and the source electrode S chang-

es. It is detected using an ammeter whether or not

the resistance value between the 1 terminal 7 and
the 2 terminal 9 has changed. In this way, it is deter-
mined whether or not the shock storage device 1

has received an external impact.
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