
1/12 
 

 

pixel acquisition circuit array 111
re

a
d

o
u

t 
u

n
it

 1
1

4

pixel 

acquisition 

circuit

in
te

rf
a
c
e
 b

u
s

                             optical flow sensor 110

image 

pre-processor 

120

100

global control unit 112

waveform generator 113

optical flow 

pre-processor

130

pixel 

acquisition 

circuit

pixel 

acquisition 

circuit

pixel 

acquisition 

circuit

pixel 

acquisition 

circuit

pixel 

acquisition 

circuit

 

Fig. 1 

 

 

optical flow 

mode

image 

mode

optical flow 

mode

image 

mode

frame 1

optical flow 

mode

image 

mode
...

frame 2 frame 3 frame 4 frame N frame N+1

 

Fig. 2A 

 

optical flow 

mode

optical flow 

mode

image 

mode

optical flow 

mode

frame 1 frame 2 frame 3 frame 4

optical flow 

mode

frame 5

image 

mode
...

frame 6

 

Fig. 2B 

 

 



2/12 
 

optical flow 

mode

optical flow 

mode

frame 1 frame 2

optical flow 

mode

frame N

...

 

Fig. 2C 

 

 

image 

mode

image 

mode

frame 1 frame 2

image 

mode

frame N

...

 

Fig. 2D 

 

 

field of viewX

Y
P(1,1)

P(8,8)

A 

 

Fig. 3A 

 



3/12 
 

t=0 t=1ms

t=6ms t=2ms

 

Fig. 3B 

 

time（ms）

0

1

2

3

4

6

5

Y(column)

1
2

3
4

6
7

8

5
X(row)

1
23

4
5

6
7

8

0
 

Fig. 3C 



4/12 
 

 

 

 

 

time（ms）

0

1

2

3

4

6

5

7

8

9

10

11

12

Y(column)

1
2

3
4

6
7

8

5
X(row)

12
3

4
5

6
7

8

0
 

Fig. 3D 

 

 



5/12 
 

 

 

 

 

 

 

 

time（ms）

X(row) Y(column)

1
2

3
4

5
6

7
8

1

2

3

4

6

5

1
2

3
4

6
7

8

5

0
 

Fig. 3E 

 

 

 

 

 



6/12 
 

 

 

 

 

 

time（ms）

X(row) Y(column)

1
2

3
4

5
6

7
8

1

2

3

4

6

5

1
2

3
4

6
7

8

5

0

7

8

 

Fig. 3F 

 

 



7/12 
 

p
h

o
to

d
e
te

c
ti

o
n

 u
n

it

41
0

signal 

processing 

module

421

threshold 

comparison 

module

422

sample and 

hold unit

450

400

OR 

logic 

unit

430

acquisition 

control 

unit

440

time signal line

si
g

n
a
l 

o
u

tp
u

t 
u

n
it

4
6
0

row selection line

data output 

bus

global trigger signal line
reset signal line

signal detection unit 420

 

Fig. 4 

 

 

 

VDDVDD

PD1

T1

PD1

T1

Fig.5A

A1

Fig.5B

VDD

PD1

T1

T2

Fig.5C

VDD

T1

A1

Fig.5D

T2

PD1

 

 

 

 

 



8/12 
 

A2

R1
R2

high-pass 

filter

 

Fig. 6A 

 

C1

C2

A2

R3

K1

 

Fig. 6B 

 

 

high-pass 

filter

A2C1
K1

 

Fig. 6C 

 



9/12 
 

 

C1

C2

A2

R3

K1

current replicator P1

I1 I2

 

Fig. 6D 

 

 

second threshold

first threshold

second 

electrical signal

second 

electrical signal

Fig.7A

Fig.7B

second threshold

first threshold

second 

electrical signal

Fig.7C

VC1

VC2

VC1

VC2

 

 

 



10/12 
 

 

differential-

voltage  

detector

VD1K2

C4

second threshold

first threshold VC1

VC2

C3

K3B1

OR

second 
electrical 

signal

 

Fig. 7D 

 

MUX

first electrical 

signal

time signal C7

K6
C5

C6

K4

K5

first electrical 

signal

time signal

Fig.8A Fig.8B
 

 

K8
B3

B4

B2
K7

K9

      

B5

B2
K7

K10

 

Fig. 9A                           Fig. 9B 

 



11/12 
 

 

tr
ig

g
e
r 

st
a
te

 
si

g
n

a
l

row scanner 540

c
o

lu
m

n
 s

c
a
n

n
e
r 

5
5
0

ti
m

e
 s

ig
n

a
l

row 
selection

p
ix

e
l 

a
c
q

u
is

it
io

n
 

c
ir

c
u

it

ro
w

 s
e
le

c
ti

o
n

 

li
n

e
<
i
-
1
>

ro
w

 

se
le

c
ti

o
n

 

li
n

e
<
i
>

ro
w

 s
e
le

c
ti

o
n

 

li
n

e
<
i
+
1
>

trigger state output line<j-1>

time signal output line<j-1>
first electrical signal output line<j-1>

w
a
v

e
fo

rm
 

g
e
n

e
ra

to
r 

5
3
0

a
rr

a
y

 5
1
0

5
0
0

g
lo

b
a
l 

c
o

n
tr

o
l 

u
n

it
5
2
0

readout 

controller

560

fi
rs

t 
e
le

c
tr

ic
a
l 

si
g

n
a
l

row 
switch 
signal

column 
switch 
signal

p
ix

e
l 

a
c
q

u
is

it
io

n
 

c
ir

c
u

it

p
ix

e
l 

a
c
q

u
is

it
io

n
 

c
ir

c
u

it

p
ix

e
l 

a
c
q

u
is

it
io

n
 

c
ir

c
u

it

p
ix

e
l 

a
c
q

u
is

it
io

n
 

c
ir

c
u

it

p
ix

e
l 

a
c
q

u
is

it
io

n
 

c
ir

c
u

it

p
ix

e
l 

a
c
q

u
is

it
io

n
 

c
ir

c
u

it

p
ix

e
l 

a
c
q

u
is

it
io

n
 

c
ir

c
u

it

p
ix

e
l 

a
c
q

u
is

it
io

n
 

c
ir

c
u

it

trigger state output line<j>

time signal output line<j>
first electrical signal output line<j>

trigger state output line<j+1>

time signal output line<j+1>
first electrical signal output line<j+1>

 

Fig. 10 

 

 

 

 

 

 



12/12 
 

row selection line

trig
g

e
r sta

te
 o

u
tp

u
t lin

e

first e
le

c
tric

a
l sig

n
a
l o

u
tp

u
t lin

e

time signal line tim
e
 sig

n
a
l o

u
tp

u
t lin

e

610 621

622

650

630
reset signal line

660

latch

640

set

reset

output

600global trigger 
signal line

 

Fig. 11 

 

 

 

 

 

 

 

 

 

 

 

 

 


