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Ts τx (μs) Ts fx Ts τx Ts fx 

10 %  2.303τx 0.367/fx 23.03τx 3.67/fx 
1.0 %  4.606τx 0.734/fx 46.06τx 7.34/fx 
0.1 %  6.909τx 1.101/fx 69.09τx 11.01/fx 
0.01%  9.212τx 1.468/fx 92.12τx 14.68/fx 
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I
fx τx II
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4

dC/dt i = dQ/dt = d(CV)/dt = C dV/dt + V 
dC/dt “ ” 10 100μs

0.01%
0.1%

fx 100 MHz
4

0.01% 15
0.5 1.0

(dv/dt max=Imax/C)

10V/1.6ns = 6,280V/ 10pF
62.8mA

5. -

 I  (Volts/μs)
fx τx

 II  (V/μs) (mA)

13-98   

ΔE τx (ns) 
0.1 1.0 10 100 3.2 10 100 1000 10μs 

10V 6.3 63 630 6,300  3,100  1000  100 10 1.0 
5V 3.1 31 310 3,100  1,550  500 50 5 0.5 
2V 1.3 13 130 1,300  620 200 20 2 0.2 
1V 0.6 6 60 600 310 100 10 1 0.1 

fx  (MHz)
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c 
dt
de

1 10 20 50 100 200 500 1000 

10pF 10μA 0.1 0.2 0.5 1.0 2.0 5.0 10. 
20pF 20μA 0.2 0.4 1.0 2.0 4.0 10. 20. 
50pF 50μA 0.5 1.0 2.5 5.0 10. 25. 50. 

100pF 0.1 1.0 2.0 5.0 10. 20. 50. 100. 
200pF 0.2 2. 4.0 10. 20. 40. 100. 200. 
500pF 0.5 5. 10. 25. 50. 100. 250. 500. 
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5 fx (= 1/2πτ
x) A1 m A0(→∞)

A0→∞

(1+Bp)(l + Cp)
 

1.  (m = 1) 
A1 = 200 (A0→∞) 
m = 1

9.2 0.01%
4 τx = 0.1μs

0.92μs
2. m > 1

A1 = 200 m = 4

τx
800/803 803τx
800/803 9999/10,000 37 3.6

τx = 0.1/μs 290μs
3. m<l
A1 = 200 m = 1/4

τx
50/49.2 49.2τx 1.016

1.0001 160:1 5 τx = 0.1μs
25μs
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14a b c

(a) (m = 1)

b) (m = 2)

(c) 斜率变陡(m = 1/2)

图14. 作为极点-零点匹配函数的小信号建立(低频模型)

14
τx=2 x 10-4 A1=20 m 1 1/2 2

x10 x100


