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Section 6.4

The electric field at the cathode can be interpreted as the ratio of an effective voltage to an effective spacing

Vg+ D~Va Ve
E.= =— E =
de

B Vg +DV, d
¢ d1+D~(d1+d2) -

‘ d1+(d1+d2)D _dl

Then the space-charge limited current density is assumed to be given by

P=—Pn J=P(Vg+ D-Va)l's
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The possibilities offered in the literature give different results for the Perveance

P1(D,x) := S [ Equation 6.57 (Dow)

[1T+D(1+ x)]2

P2(D,x) = L [ Equation 6.58 (Bennett (b)) |

[1+D(1+ x)]l'5

P3(D,x) = —YL¥D [Equation 6.56 (Walker |
[1T+D(1+ x)]2

Tellegen added a modification to account for space-charge

PA(D, x) = ! [Equation 6.59 (Tellegen) |

101 ﬂ”

Fremlin calculated the perveance from a diode with the grid removed

4 1.5
1+D(1+%)°

P5(D,x) = [Equation 6.60 (Fremlin) |
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Calculation of Fremlin's fig.7 using Walker's formula

a:= 1.75-mm dl = 1.7-mm d2 = 6.73-mm — dl d2 =5.03-mm r:= 0.0445-mm

em:=1.759-10" 1-C~kg_ ! pPerv = HA-V 15

Experimental data points from Fremlin's fig.7

V, = 200-V
~19.4 0.07
A -18.8 0.10 x(m) y(m) Vg J
K, = —egy2em K, = 2.334-pPerv 17s 022 7.05 0.15 19.4 0.07
9 6.8 0.2 -18.8 0.10
-15.7 0.44 6.35 0.45 7.5 0.22
~14.6 0.58 5.7 0.9 15.7 0.44
i e | 134 078 5.3 1.2 14.6 0.58
B= d -Inf 2-sin| — D =0.102 B =9.841 4.85 1.6 -13.4 0.78
mdy a -124 0.95 45 1.95 2.4 0.95
“112 1.17 4.05 2.4 1.2 1.17
\ Ve = | -10.1 Ja=| 141 3.65 2.9 10.1 1.41
3 e L7s 3 3.6 8.3 1.75
[+D(V,+DV )2 : ' 2.4 4.3 -6.6 2.09
11(Vg V) = K 22 6.6 2.09 19 5.05 52 245
[d} +De(d + do)]° 52 245 14 575 39 280
0.95 6.5 26 3.16
3.9 2.80
0.6 7 1.7 3.40
—2.6 3.16 0.4 7.3 1.1 3.55
1.7 3.40 0.05 7.95 0.1 3.86
“1.1 3.55
0.1 3.86
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Fremlin fig.7 compared with Walker's formula
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