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Abstract

In this paper, the design of the successive detection logarithmic amplifier(SDLA) is
reviewed for radar and EW system, and implemented in hybrid MIC. The SDLA
operates over the 5 to 7GHz frequency range. the unit has a dynamic range of -80dBm
to 0dBm, a logging accuracy of *1.4dB, a logging slope 19.2mV/dB, and a gain flatness
of *+1.2dB. Input VSWR of less than 2, noise figure of 2dB, video impedance of 9001,
and output voltage range of 0 to 1.53V DC have been obtained over 80dB of dynamic
range. :
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3z F 45Eo] v AT E A= HAY FEVY U FEVe ds F %
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Fig. 1. Block diagram of SDLA
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Fig. 2. Logarithmic Characteristic of SDLA.
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I¥3. MMIC $Z7]9] 32 &
Fig3. Schematic of MMIC amplifier.
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Fig.5. Schematic diagram of the
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COAEE M22H 72 Input Return Loss b s el X2l 31 9] Output Return Loss
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S

(a) Input return loss (b) Output return loss

AN E M) Insertion Loss

(c) Insertion loss (d) Isolation

a§6 Y 1Y 2yl EREH
Fig.6. Measured values of the implemented power divider.
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Fig.7. Schematic of designed detector.
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(a) measured input impedance (b) logarithmic characteristics of input voltage

vs input power

a¥8 7Y A
Fig.8 . Implemented detector.
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a9 9 tole= AE A9 HdAE ==
Fig9. Schematic of designed diode limiter.
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Fig.10. Characteristics of diode limiter with bias resistor value.
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1Y 11. SDLASC 71Edy 2=2x
Fig. 11. Schematic diagram of the designed unit stage circuit.

ZuiE e 28 & FIAYE vt FH79 97 dHdLrt 222 HAEG ge A
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€ 10dB A%, 4dB ¥ Eul71E AMEH 224 -80dB BEQ] " AL o5& HEE
71 R E 12922 FRATLRA JHedtdd. &, g 55719 434S vehdle dF
e FFH7)Y o5& A st ¢ & wUW F2 AYAHE d& FU AU

SDLAS Z+ & 71299 329 £dUs+E /Mg 2A F3A 4F 23037 &
o A4k FZ7)9 vjubd S22 4AR JMEEEE 29 124 Yehiag?

rir

IF input
vio

Iy 12, AAY JMtEz

Fig. 12. Designed summing circuit.
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A7 A 7HadslEe) AL BlYde FE7)E MAXIMALY MAX452 OP-AMPE ARE-3F%]
I, o]E o]&3te] Y 129 o] AN o HEE YHAS U HANZY HAY
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Fig. 15. Frequency characteristics of output voltage vs input
power for the implemented SDLA.

Input Power{ Logging | Input Power Logging 12 TTTT1TT]
(dBm) | Error(dB) (dBm) Error(dB) ‘iz 12— Logging Enor
-80 78 -35 -04 o o ,
-75 05 -30 04 T onjtier fand
70 05 -5 -03 s, /
65 0.6 -20 0.6 £ o
-60 -08 -15 07 & s \\
55 “12 210 08 a2 ot L
-50 -1.1 -5 1.2 -16
-45 -1.1 0 0.1
80 =75 -2 -66 80 -56 50 45 0 -B-N-B-VD-5-10 5 0 5
-40 0.3 5 0.9 Input Power [dBm)
(a) measured values of logging error (b) logging error characteristics

a9 16. 789 SDLA di$ %
Fig. 16. Logging error for the Implemented SDLA
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