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[Abstract]

The multiplier circuit is necessary to estimate degradation status of electronic cards in nuclear power plant, but its accuracy is not easy
in processing those functions to multiply two input signals. What is important in multiplier circuit is that the multiplication result must be
accurate and its linearity must be perfect. We developed and proposed excellent linearity multiplier circuit using operational amplifiers
and transistor characteristics, and then proved its validity in this paper. We have made efforts to eliminate nonlinearity components of
semiconductors with this circuit in order to ensure excellent linearity of developed multiplier circuit. We conducted multiplication
operations through simulation, applying adequate values to each component in order to verify the circuit composed of that method. We
showed step-by-step output signals, and then compared the logical analyses and measuring results as simulation results. We confirmed
that this method is superior to existing multiplication or linearity.
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Fig. 1. Gilbert cell.
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Table 1. Part values of circuit.

components | values components | values
VCC +15V R1 100k
VEE -15v R2 10k
U1 LM208 R3 10k
U2 LM208 R4 10k
UK] LM208 R5 10k
U4 LM208 R6 10k
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ue LM208 R8 2G

Q1 2N2222 R9 1k
Q2 2N2222 R10 55.5k
Q3 2N2222 R11 10k
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Fig. 9. log transering pattern with linear x- axis.
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Table 2. Accuracies of final measures.

V2 02 | 04 | 06 | 08 1.0
ideal | 06 | 12 | 1.8 | 24 3.0
Vj; meas. | 0.597 | 1.197 | 1.797 | 2.397 | 2.997
err(%) | 0.43 | 023 | 017 | 0.14 | 0.2
deal | 1.2 | 24 | 36 | 48 6.0
v;= meas. | 1.198 | 2.398 | 3.592 | 4.799 | 6.000
err(%) | 0.18 | 0.08 | 022 | 0.02 | 0.00
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