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A Study on the Temperature Compensated and
Linearized Power Detector
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Abstract

In this paper, the method to linearize the non-linearity of diode and to compensate the characteristics change
of diode with the temperature is studied. Square root circuit is used to linearize the non-linearity of diode about
the input power, and two identical diodes and OP-Amps which have variable reference are used to compensate
the characteristic change of diode with the temperature. As the result, designed diode power detector (with the
square root circuit and temperature compensation circuit) can detect the output power linearly with the 023+
0.025V/dBm rate in the case the input power is greater than —6 dBm, and the designed circuit operates stably
with no variation in the output data about the temperature change from the room temperature to 80°C.
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Fig. 1. Power detector without temperature com-
pensation and linearization circuit.
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Fig. 2. The output characteristics of circuit in Fig. 1.
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Fig. 4. The output characteristics of square root
circuit.
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Fig. 5. The output characteristics of cascaded squ-
are root circuits.

W AILIng For trigger 3 10090,
Ctizm

=Fitter= =Otfzam =fecord =Triggors
Somathing 1 OM  CHI BoOV Maky 10K Mode :
BW : 20nEtz CHz : ooy Zoom " Typm - EOOE CHZ &
o3 : oOsov Detay @
CHe o0V ol OF AT

J8 6. Square root 32 3 7|t
27) 2954
Fig. 6. The output characteristics of detector with

AZRE W A

one square root circuit.

1388

2= 2Y5A

mlo

a¥ 6ol Yepldied A¥s
M e HE RS € F U wEA —‘é%’ﬁ:ﬁ] A A
A A3t 2o F 749 Square root HZE
ALl =2 QZs ALEStR

AGHA 542 #EF AR tolE 2E7)
T 2o HA &2 FHdMe FH 2E7
oA 80T AE2 Wat F2AA 9 A%
B} 80CAM S} 2HHY] 04~05V HE =)
et ol 22 gryisld wE Y| MsE
Be7) fAstel EA40l $4E F A9 goje=
£ AHEdEd F telerd s 71eE
B37] A% Fzs O R Agdeld AHAE
Z7k 19 73 39 89 Yehlith 1" 79 sz
oA Dlo}] &% HAME- t}e]Q o]y, D27} RF A
Y AEd olQEdH, YT F A9 o=

R2
510 Q AA

Wy

1k

i
=

5
B U 0 g— " Re fk ’ i“‘li.—"
HO 00 s RS + 15
JB 7. F ol 2xws 712718 237 4

g 32
Fig. 7. Circuit for matching the slopes of change
about the temperature for two diodes.
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Fig. 10. Designed temperature compensated linear
power detector.
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Fig. 13. Layout of designed power detector.
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