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Truth Table 
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High Level Input Voltage (2.7 V < VCC ≤ 3.6 V) 

 

Circuit simulation result  
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Comparison table   
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Low Level Input Voltage (2.7 V < VCC ≤ 3.6 V) 

 

Circuit simulation result  
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Comparison table   
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High Level Input Voltage (2.3 V ≤ VCC ≤ 2.7 V) 

 

Circuit simulation result  
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Comparison table   
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Low Level Input Voltage (2.3 V ≤ VCC ≤ 2.7 V) 

 

Circuit simulation result  

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
Comparison table   
 

VCC = 2.5 V Measurement Simulation %Error 

VIL (V) 0.7 0.7 0 

           Time

0.25us 0.50us 0.75us 1.00us0.10us

V(Q1)

0V

1.0V

2.0V

 

Output 

D1

CLK1

HI

V22

0.7

0

CK
___

D Q

GND

CK

VCC

QD

CLR

CLR

___

U1

TC7PA175

V21

2.5

Q1

R1

1G

V31

TD = 3n

TF = 2.5n
PW = 2.5n
PER = 10n

V1 = 0

TR = 2.5n

V2 = 2.5

 



All Rights Reserved Copyright (c) Bee Technologies Inc. 2005 

High Level Input Voltage (1.65 V ≤ VCC < 2.3 V) 

 

Circuit simulation result  

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
Comparison table   
 

VCC = 1.8 V Measurement Simulation %Error 
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Low Level Input Voltage (1.65 V ≤ VCC < 2.3 V) 

 

Circuit simulation result  

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
Comparison table   
 

VCC = 1.8 V Measurement Simulation %Error 
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High Level Output Voltage (2.7 V < VCC ≤ 3.6 V) 

 

Circuit simulation result 
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Comparison table   
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Low Level Output Voltage (2.7 V < VCC ≤ 3.6 V) 

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
Comparison table   
 

VCC = 3.3 V Measurement Simulation %Error 
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High Level Output Voltage (2.3 V ≤ VCC ≤ 2.7 V) 

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
Comparison table   
 

VCC = 2.5 V Measurement Simulation %Error 
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Low Level Output Voltage (2.3 V ≤ VCC ≤ 2.7 V) 

 

Circuit simulation result 
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Comparison table   
 

VCC = 2.5 V Measurement Simulation %Error 
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High Level Output Voltage (1.8 V ≤ VCC  2.3 V) 

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
Comparison table   
 

VCC = 1.8 V Measurement Simulation %Error 
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Low Level Output Voltage (1.8 V ≤ VCC  2.3 V) 

 

Circuit simulation result 
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Comparison table   
 

VCC = 1.8 V Measurement Simulation %Error 
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Propagation Delay Time (VCC = 1.8 V, CK-Q) 

 

Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 30 pF, RL = 500  
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Propagation Delay Time (VCC = 2.5 V, CK-Q) 

 

Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 30 pF, RL = 500  
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Propagation Delay Time (VCC = 3.3 V, CK-Q) 

 

Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 30 pF, RL = 500  
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Propagation Delay Time (VCC = 1.8 V, CLR -Q) 

Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 30 pF, RL = 500  
 

tr = tf = 2 ns Measurement Simulation %Error 
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Propagation Delay Time (VCC = 2.5 V, CLR -Q) 

Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 30 pF, RL = 500  
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Propagation Delay Time (VCC = 3.3 V, CLR -Q) 

Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 30 pF, RL = 500  
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Minimum Setup Time and Minimum Hold time (ts, th, VCC = 1.8 V ) 

 

Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 30 pF, RL = 500  
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Minimum Setup Time and Minimum Hold time (ts, th, VCC = 2.5 V ) 

 

Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 30 pF, RL = 500  
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Minimum Setup Time and Minimum Hold time (ts, th, VCC = 3.3 V ) 

 

Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 30 pF, RL = 500  
 

tr = tf = 2 ns Measurement Simulation Output 

tS (ns) Min 1.5 1.5 Active 

th (ns) Min 1.7 5.5 Active 
  

           Time

10ns 20ns 30ns 40ns

V(Q)

0V

4.0V

SEL>>

V(D)

0V

2.0V

4.0V

V(CLK)

0V

2.0V

4.0V

 

tS th

H 

V3

TD = 1.5n

TF = 2.5n
PW = 1n
PER = 7n

V1 = 0

TR = 2.5n

V2 = 2.7

C1

30p

V2

3.3

QD

HICK
___

D Q

GND

CK

VCC

QD

CLR

CLR

___

U1

TC7PA175

CLK

R1

500

0

V1

TD = 0

TF = 2.5n
PW = 4.5n
PER = 14n

V1 = 0

TR = 2.5n

V2 = 2.7
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Minimum Removal time (trem, VCC = 1.8 V ) 

 

Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 30 pF, RL = 500  
 

tr = tf =3 ns Measurement Simulation Output 

trem (ns) Min 3.1 3.1 Active 
           

           Time

10.0ns 20.0ns 30.0ns2.5ns

V(Q)

0V

1.0V

2.0V

V(U1:CK)

0V

2.0V

SEL>>

V(U1:CLR)

0V

1.0V

2.0V

 

trem 

0

Q

V3

TD = 7.1n

TF = 2.5n
PW = 2.5n
PER = 100n

V1 = 0

TR = 2.5n

V2 = 1.8 R1

500

C1

30p

V2

1.8

CK
___

D Q

GND

CK

VCC

QD

CLR

CLR

___

U1

TC7PA175

V4

TD = 0

TF = 2.5n
PW = 1.5n
PER = 100n

V1 = 1.8

TR = 2.5n

V2 = 0

HI
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Minimum Removal time (trem, VCC = 2.5 V ) 

 

Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 30 pF, RL = 500  
 

tr = tf =3 ns Measurement Simulation Output 

trem (ns) Min 2.0 2 Active 
           

           Time

10.0ns 20.0ns 30.0ns2.5ns

V(Q)

0V

2.0V

4.0V

V(V3:+)

0V

4.0V

SEL>>

V(U2:CLR)

0V

2.0V

4.0V

 

trem 

V4

TD = 0

TF = 2.5n
PW = 1.5n
PER = 60n

V1 = 2.5

TR = 2.5n

V2 = 0

V3

TD = 6n

TF = 2.5n
PW = 2.5n
PER = 100n

V1 = 0

TR = 2.5n

V2 = 2.5

HI

0

V2

2.5R1

500

Q

CK
___

D Q

GND

CK

VCC

QD

CLR

CLR

___

U1

TC7PA175

C1

30p
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Minimum Removal time (trem, VCC = 3.3 V ) 

 

Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 30 pF, RL = 500  
 

tr = tf =3 ns Measurement Simulation Output 

trem (ns) Min 1.5 1.5 Active 
     

LO

Q

__

CK

__
_

PR

Q

Q
CLR

Q

VCC

CK
D

D

___

GND

___

_

PR
CLR

U1

TC7WZ74

Q

PR

V2

TD = 15n

TF = 3.8n
PW = 1.2n
PER = 44n

V1 = 5

TR = 3.8n

V2 = 0R1

500

V4

TD = 1.5n

TF = 3.8n
PW = 1.2n
PER = 44n

V1 = 5

TR = 3.8n

V2 = 0

V3

TD = 0

TF = 3.8n
PW = 1.2n
PER = 44n

V1 = 5

TR = 3.8n

V2 = 0

CLR

CLK

0

C1

50p

V1

5

 

           Time

10.0ns 20.0ns 30.0ns2.5ns

V(Q)

0V

2.0V

4.0V

V(V3:+)

0V

4.0V

SEL>>

V(U2:CLR)

0V

2.0V

4.0V

 

trem 


