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Truth Table 

 

Circuit simulation result 
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Truth Table 

 

Circuit simulation result 
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Truth Table 

 

Circuit simulation result 
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Truth Table 

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Evaluation circuit 
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High Level and Low Level Input 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 and 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 
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High Level and 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 

Min VIH = (VCC*0.65) (V) 1.17 1.1702 0.017 
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High Level and Low Level Input Voltage (1.4 V ≤ VCC < 1.65 V) 

 

Circuit simulation result  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Comparison table   
 

VCC = 1.5 V Measurement Simulation %Error 

Min VIH = (VCC*0.65) (V) 0.975 0.975248 0.025 

Max VIL = (VCC*0.05) (V) 0.075 0.074927 -0.097 
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High Level and Low Level Input Voltage (1.2 V ≤ VCC < 1.4 V) 

 

Circuit simulation result  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Comparison table   
 

VCC = 1.2 V Measurement Simulation %Error 

Min VIH = (VCC*0.8) (V) 0.96 0.960507 0.053 

Max VIL = (VCC*0.05) (V) 0.06 0.059885 -0.192 

           Time

0s 0.5ms 1.0ms 1.5ms 2.0ms

V(Y1) V(V1:+)

0V

0.4V

0.8V

1.2V

(580.042u,960.507m)

(504.990u,59.885m)

 

Output 

Input 

V1
TD = 0.5m

TF = 0.1m
PW = 1m
PER = 2m

V1 = 0

TR = 0.1m

V2 = 1.2

LO

LO

Y1

0

R2

1G

V2

1.2

Y7

Y3

OE2

Y6

A3

GND

A1

A7

A2

___

Y1

OE1

Y5

___

Y8

VCC

A8

A4

Y2

A5 Y4

A6

U1

74VCX541

 



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

High Level Output Voltage (2.7 V < VCC ≤ 3.6 V) 

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
Comparison table   
 

VIN = VIH, VCC = 3.3 V Measurement Simulation %Error 

Min VOH = (VCC - 0.2) V 3.1 3.1176 0.568 
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Low Level Output Voltage (2.7 V < VCC ≤ 3.6 V) 

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
Comparison table   
 

VIN = VIL, 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   
 

VIN = VIH, VCC = 2.5 V Measurement Simulation %Error 

Min VOH = (VCC - 0.2) V 2.3 2.3156 0.678 
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Low Level Output Voltage (2.3 V ≤ VCC ≤ 2.7 V) 

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
Comparison table   
 

VIN = VIL, VCC = 2.5 V Measurement Simulation %Error 
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High Level Output Voltage (1.65 V ≤ VCC < 2.3 V) 

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
Comparison table   
 

VIN = VIH, VCC = 1.8 V Measurement Simulation %Error 

Min VOH = (VCC - 0.2) V 1.6 1.6487 3.044 
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Low Level Output Voltage (1.65 V ≤ VCC < 2.3 V) 

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
Comparison table   
 

VIN = VIL, VCC = 1.8 V Measurement Simulation %Error 

 VOL (V) 0.2 0.198 -1 
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High Level Output Voltage (1.4 V ≤ VCC < 1.65 V) 

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
Comparison table   
 

VIN = VIH, VCC = 1.5 V Measurement Simulation %Error 

Min VOH = (VCC - 0.2) V 1.3 1.3148 1.138 
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Low Level Output Voltage (1.4 V ≤ VCC < 1.65 V) 

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
Comparison table   
 

VIN = VIL, VCC = 1.5 V Measurement Simulation %Error 

 VOL (V) 0.05 0.04786 -4.28 
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High Level Output Voltage (1.2 V ≤ VCC < 1.4 V) 

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
Comparison table   
 

VIN = VIH, VCC = 1.2 V Measurement Simulation %Error 

Min VOH = (VCC - 0.1) V 1.1 1.1007 0.064 
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Low Level Output Voltage (1.2 V ≤ VCC < 1.4 V) 

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
Comparison table   
 

VIN = VIL, VCC = 1.2 V Measurement Simulation %Error 

 VOL (V) 0.05 0.048797 -2.406 
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Propagation Delay Time ( VCC = 1.2 V)  

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Comparison table  CL = 15 pF, RL = 2 K 
 

VCC = 1.2 V, tr=tf= 2 ns Measurement Simulation %Error 

tpLH (ns) 42 41.610 -0.929 

tpHL (ns) 42 41.525 -1.131 
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Propagation Delay Time ( VCC = 1.5 V)  

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Comparison table  CL = 15 pF, RL = 2 K 
 

VCC = 1.5 V, tr=tf= 2 ns Measurement Simulation %Error 

tpLH (ns) 16.8 16.598 -1.202 

tpHL (ns) 16.8 16.569 -1.375 
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Propagation Delay Time ( VCC = 1.8 V)  

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Comparison table  CL = 30 pF, RL = 500  
 

VCC = 1.8 V, tr=tf= 2 ns Measurement Simulation %Error 

tpLH (ns) 8.4 8.3236 -0.910 

tpHL (ns) 8.4 8.3543 -0.544 
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Propagation Delay Time ( VCC = 2.5 V)  

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Comparison table  CL = 30 pF, RL = 500  
 

VCC = 2.5 tr=tf= 2 ns Measurement Simulation %Error 

tpLH (ns) 4.2 4.1770 -0.548 

tpHL (ns) 4.2 4.1515 -1.155 

           Time
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Propagation Delay Time ( VCC = 3.3) 

 

Circuit simulation result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Evaluation circuit 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
Comparison table  CL = 30 pF, RL = 500  
 

VCC = 3.3 tr=tf= 2 ns Measurement Simulation %Error 

tpLH (ns) 3.5 3.4562 -1.251 

tpHL (ns) 3.5 3.4942 -0.166 
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Output enable time(tPZH) and Output disable time(tPHZ) ( VCC = 1.2) 

 
 
Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 15 pF, RL = 2 k 
 

VCC =1.2 V, tr=tf= 2 ns Measurement Simulation %Error 

tPHZ (ns) 32.5 32.388 -0.345 

tpZH (ns) 49 48.915 -0.173 
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Output enable time(tPZH) and Output disable time(tPHZ) ( VCC = 1.5) 

 
 
Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 15 pF, RL = 2 k 
 

VCC =1.5 V, tr=tf= 2 ns Measurement Simulation %Error 

tPHZ (ns) 13 12.644 -2.738 

tpZH (ns) 19.6 19.470 -0.663 
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Output enable time(tPZH) and Output disable time(tPHZ) ( VCC = 1.8) 

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

VCC =1.8 V, tr=tf= 2 ns Measurement Simulation %Error 

tPHZ (ns) 6.5 6.5114 0.175 

tpZH (ns) 9.8 9.822 0.224 
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Output enable time(tPZH) and Output disable time(tPHZ) ( VCC = 2.5) 

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

VCC =2.5 V, tr=tf= 2 ns Measurement Simulation %Error 

tPHZ (ns) 3.6 3.5953 -0.131 

tpZH (ns) 5.5 5.4812 -0.342 

           Time

0s 0.5us 1.0us

V(TPHZ_TPZH) V(U1:OE1BAR)

0V

1.0V

2.0V

3.0V

 

Output 

Input 

V1TD = 0.2u

TF = 2.5n
PW = 0.5u
PER = 1u

V1 = 0

TR = 2.5n

V2 = 2.5

Y7

Y3

OE2

Y6

A3

GND

A1

A7

A2

___

Y1

OE1

Y5

___

Y8

VCC

A8

A4

Y2

A5 Y4

A6

U1

74VCX541

R1

500

HI

C1
30p

V2

2.5

0

R11

500

tphz_tpzh

 



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

Output enable time(tPZH) and Output disable time(tPHZ) ( VCC = 3.3) 

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

VCC = 3.3 V, tr=tf= 2 ns Measurement Simulation %Error 

tPHZ (ns) 3.3 3.2497 -1.524 

tpZH (ns) 4.5 4.4300 -1.556 
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Output enable time (tPZL) and Output disable time (tPLZ) ( VCC = 1.2) 

 

Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 15 pF, RL = 2 k 
 

VCC =1.2 V, tr=tf= 2 ns Measurement Simulation %Error 

tPLZ (ns) 32.5 32.435 -0.200 

tpZL (ns) 49 48.087 -1.863 
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Output enable time (tPZL) and Output disable time (tPLZ) ( VCC = 1.5) 
 
Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 15 pF, RL = 2 k 
 

VCC =1.5 V, tr=tf= 2 ns Measurement Simulation %Error 

tPLZ (ns) 13 12.727 -2.100 

tpZL (ns) 19.6 19.289 -1.587 
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Output enable time (tPZL) and Output disable time (tPLZ) ( VCC = 1.8) 
 
Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 30 pF, RL = 500  
 

VCC =1.8 V, tr=tf= 2 ns Measurement Simulation %Error 

tPLZ (ns) 6.5 6.3361 -2.522 

tpZL (ns) 9.8 9.752 -0.490 
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Output enable time (tPZL) and Output disable time (tPLZ) ( VCC = 2.5) 
 
Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 30 pF, RL = 500  
 

VCC = 2.5 V, tr=tf= 2 ns Measurement Simulation %Error 

tPLZ (ns) 3.6 3.5918 -0.228 

tpZL (ns) 5.5 5.4286 -1.298 
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Output enable time (tPZL) and Output disable time (tPLZ) ( VCC = 3.3) 
 
Circuit simulation result 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Evaluation circuit 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Comparison table  CL = 30 pF, RL = 500  
 

VCC = 3.3 V, tr=tf= 2 ns Measurement Simulation %Error 

tPLZ (ns) 3.3 3.2149 -2.579 

tpZL (ns) 4.5 4.4791 -0.464 
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