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Qbstract-.-.-.-—

Q novel mathematical model is in-

troduced for determining the RF input

power as a function of Schottky diode

detector output voltage.

used in Ka-band.The resu

it is well suited for

of detector character

lar9e input power ran9e.

It has been

ts show that

inearizat ion

sties over

Introduction-------—-—-—

The aim of this investigation was

to linearize the diode detector cha-

racteristics and enable diodes as Po-

wer detector in six-port network ana-

lyzer over large dynamic range. The

devlatlon from square law for Silicon

Schottky diode remains under 0.05 dB

below -20dBm Power level and reaches

a 0.2 dB at -16 dBm. The DC output

volta9e of the detector at -20dBm

power level is only about 2.5 mV (1).

If such detectors are used In a six-

Port sySternJ more errors WIII be res-

uited. The bolometer with true square

law can be used, but a large amount

of RF input power IS required. Some-

times}it is difficult to get high Po-

wer level} especially at mill imeter-

wave band. So} it IS desired to line-

arize the diode detector characteris-

tics.

Q mathematlca

loped ten years

is not suited for

model was deve-

ago{2). However, it

[ar9e I nput Power

range. When the output voltage is re-

duced to zero) the deviation from

square law} according to the model}

tends to infinite.

Novel Model----- -----

R novel mathematical model has

been develoPed by autuors as follows

+J$,aiXi
P=KV( 10 ) (1)

where P is the RF input power, v Is

the output voltage>K and ai are cons-

tants, x is a function of V

x=ln(V/q+l) (2)

where q is a scalar factor chosen so

that x is positive and has a maximum
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value of about 0.5. Equations {1) and

(2) can be used over large dynamic

range}because x is a logarithmic form

of V.The deviation from square law is

E=#~iXi (cJB) (3)

Ps V*O) then x*O and E*OJ so the

model is consistent with the square

law approximation of diode detector

with lower input power level.

Simulation-----------

From equations (1)—(3)? we can

obtain

If l-~=l-k, then

Repeatin9 the measurement of Vt and

VL+l at different inPut Power levels

with a two-position attenuator)a num-

ber of’ equations like {6) can be obta

ined.The least square method has been

used to solve these equations for the

constants ai in the model. Note that

the LL needn’t to be known accura-

te~y in finding di . The setup for

measuring the diode detector charac-

teristics is shown in Figure 1. The

attenuator fll is used to change the

input power level by step of about 1

dB and fiz is a precision attenuator

which is used as a two-position atte-

nuator. The LL is about 6 dB.

Measurement of Deviation----------- -- ---------

After above linearization proce-

dure we can use the setup shown In

Figure 2 to measure the deviation

from square law of the diode detector

with the new model. The precision Po-

wer meter has an ideal square law. It

1s always used in the 0—-l0dBm range

by adjusting attenuators 9, and 92.

The indicated power level of diode

detector Pdi can be written

?di = ?dio (1+ ~f”i)

where Pdi~ is assumed to be

level measured by the diode

as

{7}

the power

detector

with ideal square law>and ~PAi is the

deviation at Pdi . Let

ADi=lO~og(~~di/~lJ-lOfOg,O(gi/?pl~ {8)

where Ppi is the Power level measured

by the precision power meter. Thus

‘~i= 4.34 (Jfji –rQ,) {9)

where it has been assumed that the

ideal detector have the following re-

lation over the considered range

So from equation (9) we can obtain
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Some Results and Illscusslon--- —-—----- --- . -—-------

Typical results obtained at Ka --

band are listed in Table 1. The four

broadband diode detectors and DC amp-

lifier were made in our laboratory

for Ka-band six-port reflectometer.

One of the results is shown in Figure

3 and 4. While the input power level

is about -40 dBm, the DC output vol-

tage is only about 30UV.In that case

the effects of noise and drift of the

amPiifier cannot be neglected. So the

Ripple of the deviation at Pin near

-40dBm in Figure 4 is apperantly much

larger.In our experiments the maximum

RF input power level of about 0 dBm

is limited by the dynamic range of

the DC amplifier.If it would be reP-

laced by a chopPer stablized ampli-

fier and a precision digital multi-

meter~ the available dynamic range

of the model develoPed In this paper

is hopeful to be enlarged.
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Table 1----- -

Maximum deviation from square

law over 0—-35 dBm ( %)
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