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Measurements of the return loss at the input and output ports in-[7]
dicated a slight mismatch at the design frequencies, partially due to
extrapolating the transistor model from 18 to 30 GHz. However, pro-
cessing factors that were unknown when the circuit was designed rerg
sulted in a suboptimal Lange coupler, and an inferior match at the RF
and LO ports.

The return loss is shown in Figs. 4 and 5. As can be seen, at thd®l
frequencies of minimum conversion loss, the return loss was approxi-
mately—15,—10, and-15dB atthe LO, RF, and IF ports, respectively. [10]

The third-order intercept was measured at an output power of ap-
proximately—6.2 dBm, corresponding to an input power of 4.5 dBm,
under the conditions that provided maximum conversion gain. Fig. i ]
shows the third-order intercept. Note that closely spaced measurements
were made at low power levels due to power limitations of the sources
used. [12]

The LO-RF isolation was measured to be 49 dB, the RF—IF isolation
was 52 dB, and the LO-IF isolation was 33 dB at the frequency 0{13]
minimum conversion loss.

This mixer's performance is similar to the published performance of
other mixers; this is significant because the pr8-MESFET process  [14]
used for this mixer is much less expensive than most of the processes
usually used at this frequency. Table | shows a comparison of this worhS]
with other reported mixers. Note that the data for this work are mea-
sured using only a single output.

[16]
IV. CONCLUSIONS

This paper has presented a MESFET downconvert mixer that usgs7]
the common-gate configuration. The common-gate configuration al-
lows a simpler process to be used than would be possible with a CS
configuration. Measurements on the mixer indicate a conversion Ios@sl
of 10.7 dB, with a third-order intercept at6.2-dBm output power.

A survey of published mixer results showed that the performance
of this mixer is similar to that of other mixers in this frequency band.
However, most mixers designed in thé:-band use more expensive
higher performance processes. This paper suggests that circuits may be
designed using common-gate transistors to achieve performance com-
parable to circuits designed using more expensive processes.
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for the Capacitance of a Charged Plate
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involved in the evaluation of the capacitance of a charged plate using the

Galerkin’s procedure in the method of moments. The dimensions of each
rectangular subsection for discretizing the conducting plate can be arbi-
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point-matching technique has been used [1]. The basis functions are
localized two-dimensional pulse functions, and the test functions are“APACITANCE (IN PICOFARADS) OF A UNIT SQUARE CONDUCTING PLATE

TABLE |

two-dimensional Dirac’s delta functions. It follows that each MoM (I mx1m)

matrix element is a two-dimensional integral. In [1], the integral is L Point-matching [2] Galerkin’s solution

approxmately evalu_ated as if the charge distribution over a d!V|ded 35.1765 (13.8%) 37.4217 (8.30%)

subsection was a point charge. Recently, a closed-form integration has

been derived in [2] and the final result for the capacitance appears to 2 37.7355 (7.53%) 38.9394 (4.58%)

be reliably convergent. _ _ _ 3 39.1877 (3.97%) 39.7938 (2.49%)
In the MoM, the main advantage of the point-matching technique

is that the evaluation of the matrix elements can be greatly simplified 4 39.9726 (2.05%) 40.2751 (1.31%)

since the Dirac’s delta functions are involved in the integration defined 5 40.3828 (1.05%) 40.5337 (0.67%)

for the inner product of the problem. The major disadvantage is that, .

for low-order solutions, the accuracy and convergence of the solution 40.5939 (0.53%) 40.6688 (0.34%)

generally depend on the location of the matching points [3]. In the  Extrapolated 40.8097 40.8087

point-matching analysis of a cylindrical dipole in [4], it is reported that
the positions of the matching points have to be carefully selected away
from the regions of zero fields produced by the basis functions. The
Galerkin’s procedure, on the other hand, has been found to give better
results and faster convergence in the majority of cases for higher ordeTable | compares the capacitance values for a1 inm conducting
solutions [3]. This motivates us to derive the closed-form integratigsiate calculated by (1) with those obtained by the point-matching tech-
for the Galerkin’s solution of the charged plate. nique [2]. The two dimensions of the plate are equally partitioned into
M = N = 2" subsections, and the matrix sizelig® x M?. In our
calculation, the size of the final matrix is reducedd /2)* x (M /2)*
by utilizing the structural symmetry.

The last row of Table | shows the Richardson’s extrapolation results

" . . to L = 6. The relative deviation between the two extrapolated values
When the Galerkin’s procedure in the MoM is employed to calcula}g less than 2.5¢ 10°. It is plausible to assume that these extrapo-

_the capaqtance of a conducting plate in fre(_a space, the inner proqgi:éd values are the converged results. In Table I, the number in the
|nvo[ved n t:e dmethod tt;ecomzs a;(.)g(rjfoldhlntelgral.};il' he ijmple S”Bé\rentheses is the relative deviation of each calculated value from the
section method [1] can be used to divide the plate ifto< N rect- converged result for each set of solutions. Obviously, the Galerkin’s

angular subsections. Let the center_of each _subsec_tlo(nt;beyk), results have faster convergence than the point-matching solutions for
k=1,2,..., M x N, and the associated basis function be a two-d his particular study.

mensional pulse, which is unity overe€ [z, — Ar/2, zr + Ar/2]
andy € [yr — 61 /2, yi + 61 /2]. It can be shown that the closed-form
result for the fourfold integral is (1), shown at the top of this page, where

atd3248
n
N

Ill. NUMERICAL RESULTS

IIl. MOM M ATRIX ELEMENTS

IV. CONCLUSION

af | a?4+ 324«
a, f)=—<Fln
e 9y =5 { Vot —a
_% /(a2 + 32)3
o 0,
s(iy j) = {

1, otherwise.
a1 =Xmn + Am/Q + An/z

Bi =Yon + 60 /2+60/2
02 = Xonn + A /2 — A /2
Bo =Ymn + 6m/2 — 6,2
03 =Xon — A /2+ A, /2,
Bs =Y — 6m /2 + 60 /2
s =X — Ap /2 — A, /2
By =Ymn — 6m /2 — 6n/2 (3]

Xin =Tm — Tn

+al We have presented the closed-form expression for the fourfold inte-
gral involved in the MoM calculation of the capacitance of a conducting
plate. The expression is applicable to nonuniform rectangular subsec-
tions in two dimensions. The calculations show how the Galerkin’s pro-
cedure provides faster convergence than the point-matching solution to

this particular problem.

i=jori4+j=>5
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l/nzn = yrn - yn-

In (1), =0 = 8.854 x 10~'2 F/m is used.
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