


���

���
�
�

�		

�
��

����

����

���

���
�
�

�		

�
��

����

�����
�����

������

���

���

���

������� �������

����

����

�����
�����

������

���

���

���

�������

����

�������













�		


� !"####$

�

���
���

�%
&
��� �

�

���

�		


� !"####$

���

���

�

���
���

�		

���
���


� !"####$�

�

�

�

�

���
���

���

�		


� !"####$
���

�

�

�		


� !"####$
'(
%)*

���

���

���
�)+�

,)+�-'.)/�'��'")+�





1.0 2.0 3.0 4.0 5.0 6.0

5.0

10.0

15.0

20.0

0
Vdd (V)

Is
s (

μA
)

-30℃

+25℃

+80℃

Iss -Vdd

1.0 2.0 3.0 4.0 5.0 6.0

5.0

10.0

15.0

20.0

0
Vdd (V)

Is
s (

μA
)

-30℃

+25℃
+80℃

Iss -Vdd

1.0 2.0 3.0 4.0 5.0 6.0

5.0

10.0

15.0

20.0

0
Vdd (V)

Is
s (

μA
)

-30℃

+25℃
+80℃

Iss -Vdd

1.0 2.0 3.0 4.0 5.0 6.0

5.0

10.0

15.0

20.0

0
Vdd (V)

Is
s (

μA
)

-30℃

+25℃

+80℃

Iss -Vdd

1.0 2.0 3.0 4.0 5.0 6.0

5.0

10.0

15.0

20.0

0
Vdd (V)

Is
s (

μA
)

-30℃

+25℃

+80℃

Iss -Vdd

1.0 2.0 3.0 4.0 5.0 6.0

5.0

10.0

15.0

20.0

0
Vdd (V)

Is
s (

μA
)

-30℃

+25℃

+80℃

Iss -Vdd



1.0 2.0 3.0 4.0 5.0 6.0

5.0

10.0

15.0

20.0

0
Vdd (V)

Is
s (

μA
)

-30℃

+25℃

+80℃

Iss -Vdd

1.0 2.0 3.0 4.0 5.0 6.0

5.0

10.0

15.0

20.0

0
Vdd (V)

Is
s (

μA
)

-30℃

+25℃

+80℃

Iss -Vdd

1.0 2.0 3.0 4.0 5.0 6.0

5.0

10.0

15.0

20.0

0
Vdd (V)

Is
s (

μA
)

-30℃

+25℃

+80℃

Iss -Vdd



-40 -20 0 20 40 60 80
2.10

2.15

2.20

2.25

2.30

2.35

2.40

2.45

2.50

Top ( ℃)

Vd
et

 (V
)

Vdetn

Vdetp

Vdet -Top

-40 -20 0 20 40 60 80
2.30

2.35

2.40

2.45

2.50

2.55

2.60

2.65

2.70

Top ( ℃)

Vd
et

 (V
)

Vdetn

Vdetp

Vdet -Top

-40 -20 0 20 40 60 80
2.50

2.55

2.60

2.65

2.70

2.75

2.80

2.85

2.90

Top ( ℃)

Vd
et

 (V
)

Vdetn

Vdetp

Vdet -Top

-40 -20 0 20 40 60 80
2.80

2.85

2.90

2.95

3.00

3.05

3.10

3.15

3.20

Top ( ℃)

Vd
et

 (V
)

Vdetn

Vdetp

Vdet -Top

-40 -20 0 20 40 60 80
2.90

2.95

3.00

3.05

3.10

3.15

3.20

3.25

3.30

Top ( ℃)

Vd
et

 (V
)

Vdetn

Vdetp

Vdet -Top

-40 -20 0 20 40 60 80
3.30

3.35

3.40

3.45

3.50

3.55

3.60

3.65

3.70

Top ( ℃)

Vd
et

 (V
)

Vdetn

Vdetp

Vdet -Top



-40 -20 0 20 40 60 80
3.90

3.95

4.00

4.05

4.10

4.15

4.20

4.25

4.30

Top ( ℃)

Vd
et

 (V
)

Vdetn

Vdetp

Vdet -Top

-40 -20 0 20 40 60 80
4.30

4.35

4.40

4.45

4.50

4.55

4.60

4.65

4.70

Top ( ℃)

Vd
et

 (V
)

Vdetn

Vdetp

Vdet -Top

-40 -20 0 20 40 60 80
4.70

4.75

4.80

4.85

4.90

4.95

5.00

5.05

5.10

Top ( ℃)

Vd
et

 (V
)

Vdetn

Vdetp

Vdet -Top



0.2 0.4 0.6 0.8 1.0

0.05

0.10

0.15

0.20

0.25

0.30

0
Vds (V)

Io
ut

n 
(m

A
)

Ioutn-Vds
Vdd=1.0V, Top=25℃

-40 -20 0 20 40 60 80
0

0.05

0.10

0.15

0.20

0.25

0.30

Top ( ℃)

Io
ut

n 
(m

A
)

Ioutn-Top
Vdd=1.0V, Vds=0.3V

0.5 1.0 1.5 2.0 2.5

2.0

4.0

6.0

8.0

10.0

12.0

0
Vds (V)

Io
ut

n 
(m

A
)

Ioutn-Vds
Top=25℃

Vdd=2.5V

Vdd=2.0V

Vdd=1.5V

-40 -20 0 20 40 60 80
0.0

2.0

4.0

6.0

8.0

Top ( ℃)

Io
ut

n 
(m

A
)

Ioutn-Top
Vds=0.4V

Vdd=1.5V

Vdd=2.0V

Vdd=2.5V

1.0 2.0 3.0 4.0 5.0 6.0

20.0

40.0

60.0

80.0

0
Vds (V)

Io
ut

n 
(m

A
)

Ioutn-Vds

Vdd=3V

Vdd=4.5V

Vdd=6.0V

Top=25℃

-40 -20 0 20 40 60 80
0

2.0

4.0

6.0

8.0

10.0

12.0

14.0

16.0

Top ( ℃)

Io
ut

n 
(m

A
)

Vdd=3.0V

Vdd=4.5V

Vdd=6.0V

Ioutn-Top
Vds=0.4V



1.0 2.0 3.0 4.0 5.0 6.0

4.0

8.0

12.0

16.0

0
Vds (V)

Io
ut

p 
(m

A
)

Ioutp-Vds
Top=25℃

Vdd=3.0V

Vdd=4.5V

Vdd=6.0V

-40 -20 0 20 40 60 80
0.0

1.0

2.0

3.0

4.0

Top ( ℃)

Io
ut

p 
(m

A
)

Ioutp-Top

Vdd=3.0V

Vdd=4.5V

Vdd=6.0V

Vds=0.4V

0.5 1.0 1.5 2.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

0
Vds (V)

Io
ut

p 
(m

A
)

Ioutp-Vds
Top=25℃

Vdd=1.0V

Vdd=1.5V

Vdd=2.0V

-40 -20 0 20 40 60 80
0.0

0.2

0.4

0.6

0.8

1.0

Top ( ℃)

Io
ut

p 
(m

A
)

Ioutp-Top
Vds=0.4V

Vdd=1.0V

Vdd=2.0V

Vdd=1.5V



2.0 3.0 4.0 5.0 6.0

230

240

250

260

270

SUPPLY VOLTAGE (V)

Td
el
ay

1 
(m

s)

Tdelay1-SUPPLY VOLTAGE
Vdd=1V → SUPPLY VOLTAGE

-30℃

+25℃

+80℃

-40 -20 0 20 40 60 80

230

240

250

260

270

Top ( ℃)

Td
el
sy

1 
(m

s)

Tdelay1-Top
Vdd=1V → 3V

-40 -20 0 20 40 60 80

230

240

250

260

270

Top ( ℃)

Td
el

ay
1 

(m
s)

Tdelay1-Top
Vdd=1V → 4.5V

2.0 3.0 4.0 5.0 6.0

230

240

250

260

270

SUPPLY VOLTAGE (V)

Td
el

ay
1 

(m
s)

Tdelay1-SUPPLY VOLTAGE
Vdd=1V → SUPPLY VOLTAGE

-30℃

+25℃
+80℃

-40 -20 0 20 40 60 80

230

240

250

260

270

Top ( ℃)

Td
el

ay
1 

(m
s)

Tdelay1-Top
Vdd=1V → 6V

4.0 5.0 6.0

230

240

250

260

270

SUPPLY VOLTAGE (V)

Td
el

ay
1 

(m
s)

Tdelay1-SUPPLY VOLTAGE
Vdd=1V → SUPPLY VOLTAGE

-30℃

+25℃
+80℃



-40 -20 0 20 40 60 80
450

460

470

480

490

500

510

520

530

540

550

Top ( ℃)

T
de

la
y1

 (m
s)

Tde l ay1-Top
Vdd=1V → 3V

2.0 3.0 4.0 5.0 6.0
450

460

470

480

490

500

510

520

530

540

550

SUPPLY VOLTAGE (V)

Td
el

ay
1 

(m
s)

Tdelay1-SUPPLY VOLTAGE
Vdd=1.0V → SUPPLY VOLTAGE

-30°C

+25°C
+80°C

-40 -20 0 20 40 60 80
450

460

470

480

490

500

510

520

530

540

550

Top ( ℃)

Td
el

ay
1 

(m
s)

Tdelay1-Top
Vdd=1V → 4.5V

3.0 4.0 5.0 6.0
450

460

470

480

490

500

510

520

530

540

550

SUPPLY VOLTAGE (V)

Td
el

ay
1 

(m
s)

Tdelay1-SUPPLY VOLTAGE
Vdd=1V → SUPPLY VOLTAGE

-30°C

+25°C
+80°C

-40 -20 0 20 40 60 80
450

460

470

480

490

500

510

520

530

540

550

Top ( ℃)

T
de

la
y1

 (m
s)

Tde l ay1-Top
Vdd=1V → 6V

4.0 5.0 6.0
450

460

470

480

490

500

510

520

530

540

550

SUPPLY VOLTAGE (V)

Td
el

ay
1 

(m
s)

Tdelay1-SUPPLY VOLTAGE
Vdd=1V → SUPPLY VOLTAGE

+80°C
+25°C

-30°C



2.0 3.0 4.0 5.0 6.0
0.0

5.0

10.0

15.0

20.0

25.0

Vdd h (V)

Td
el

ay
2 

(  μ
s )

Tdelay2-Vdd h
Vdd=Vdd h → 1V

-30°C

+25°C

+80°C

1 10 100 1000
0

100

200

300

400

500

600

Vdd l (mV)

T
de

la
y2

 ( 
 μ s

 )
Tdelay2-Vdd l

Vdd=Vdetn+500mV → Vdetn-Vdd l

+80℃
+25℃

-30℃

2.0 3.0 4.0 5.0 6.0
0.0

5.0

10.0

15.0

20.0

25.0

Vdd h (V)

Td
el

ay
2 

(  μ
s )

Tdelay2-Vdd h
Vdd=Vddh → 1V

-30°C

+25°C

+80°C

1 10 100 1000
0

100

200

300

400

500

600

Vdd l (mV)

T
de

la
y2

 ( 
 μ s

 )

Tdela2-Vdd l
Vdd=Vdetn+500mV → Vdetn-Vdd l

+80℃

+25℃

-30℃

2.0 3.0 4.0 5.0 6.0
0.0

5.0

10.0

15.0

20.0

25.0

Vdd h (V)

Td
el

ay
2 

(  μ
s )

Tdelay2-Vdd h
Vdd=Vdd h → 1V

-30℃

+25℃

+80℃

1 10 100 1000
0

100

200

300

400

500

600

Vdd l (mV)

T
de

la
y2

 ( 
 μ s

 )

Tdelay2-Vdd l
Vdd=Vdetn+500mV → Vdetn-Vdd l

+80℃

+25℃

-30℃



2.0 3.0 4.0 5.0 6.0
0.0

5.0

10.0

15.0

20.0

25.0

Vdd h (V)

Td
el

ay
2 

(  μ
s )

Tdelay2-Vddh
Vdd=Vddh → 1V

-30°C

+25°C

+80°C

1 10 100 1000
0

100

200

300

400

500

600

Vdd l (mV)

T
de

la
y2

 ( 
 μ s

 )

Tdelay2-Vdd l
Vdd=Vdetn+500mV → Vdetn-Vdd l

+80℃

+25℃

-30℃

2.0 3.0 4.0 5.0 6.0
0.0

5.0

10.0

15.0

20.0

25.0

Vdd h (V)

Td
el

ay
2 

(  μ
s )

Tdelay2-Vdd h
Vdd=Vddh → 1V

-30°C

+25°C

+80°C

1 10 100 1000
0

100

200

300

400

500

600

Vdd l (mV)

T
de

la
y2

 ( μ
s )

Tdelay2-Vdd l
Vdd=Vdetn+500mV → Vdetn-Vdd l

+80℃

+25℃

-30℃

3.0 4.0 5.0 6.0
0.0

5.0

10.0

15.0

20.0

25.0

Vdd h (V)

Td
el

ay
2 

(  μ
s )

Tdelay2-Vddh
Vdd=Vddh → 1V

-30°C

+25°C

+80°C

1 10 100 1000
0

200

400

600

800

1000

1200

Vdd l (mV)

T
de

la
y2

 ( 
 μ s

 )

Tdelay2-Vdd l
Vdd=Vdetn+500mV → Vdetn-Vdd l

+80℃
+25℃

-30℃



3.0 4.0 5.0 6.0
0.0

5.0

10.0

15.0

20.0

25.0

Vdd h (V)

Td
el

ay
2 

(  μ
s )

Tdelay2-Vddh
Vdd=Vddh → 1V

-30°C

+25°C

+80°C

1 10 100 1000
0

200

400

600

800

1000

1200

Vdd l (mV)

T
de

la
y2

 ( 
 μ s

 )

Tdelay2-Vdd l
Vdd=Vdetn+500mV → Vdetn-Vdd l

+80℃

+25℃

-30℃

4.0 5.0 6.0
0.0

5.0

10.0

15.0

20.0

25.0

Vdd h (V)

Td
el

ay
2 

(  μ
s )

Tdelay2-Vddh
Vdd=Vdd h→ 1V

-30°C

+25°C

+80°C

1 10 100 1000
0

200

400

600

800

1000

1200

Vdd l (mV)

T
de

la
y2

 ( 
 μ s

 )
Tdelay2-Vdd l

Vdd=Vdetn+500mV → Vdetn-Vdd l

+80℃

+25℃

-30℃

4.0 5.0 6.0
0.0

5.0

10.0

15.0

20.0

25.0

Vdd h (V)

Td
el

ay
2 

(  μ
s )

Tdelay2-Vdd h
Vdd=Vddh → 1V

-30°C

+25°C

+80°C

1 10 100 1000
0

200

400

600

800

1000

1200

Vdd l (mV)

T
de

la
y2

 ( 
 μ s

 )

Tdelay2-Vdd l
Vdd=Vdetn+500mV → Vdetn-Vdd l

+80℃

+25℃

-30℃


