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Abstract: This paper introduces a novel design of 4 - 20 mA output circuit about remote transmission of multiple sig-
nals, it is a different circuit with the widely used at present, the circuit can realize the multi-channel 4 - 20 mA signal
common ground in the distal. This new method not only can solve the problem of sampling of distal of the same com-
puter, but also can save a large amount of wiring. Analyzed by computer simulation and circuit experiment, we prove
that the proposed circuit hardware design method has the advantages of high precision and simple wiring, and it is able
to meet the application in multi-channel 4 - 20 mA signal remote transmission.
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Figure 1. The contrast between external connection of two kinds of
output circuits: (a) The 4 - 20 mA output circuit proposed by this
paper; (b) The 4 - 20 mA output circuit widely used at present
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Figure 2. Contrast between internal circuit of two output circuits
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Figure 3. The characteristic curve of voltage comparator
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Figure 4. The diagram of discrete circuit
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Figure S. The waveform of load resistance in discrete circuit
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Figure 6. The schematic of output circuit proposed in this paper
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Figure 7. The waveform of load resistance in this paper
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Figure 8. Experiment circuit diagram of hardware design
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Table 1. Linearity test (R. = 500 Q)
+ 1. SMHEERRR =500 Q)

Table 2. Constant current characteristic test (I_ =20 mA)

R 2. ERFEMK(L =20 mA)

I, (mA) Ds (Bit) Dy (Bit) 35 (%)
4 160 159 -0.125
5 200 199 -0.125
6 240 240 0.00
7 280 282 0.250
8 320 320 0.00
9 360 360 0.00
10 400 401 0.125
1 440 441 0.125
12 480 482 0.250
13 520 522 0.250
14 560 563 0.375
15 600 603 0.375
16 640 643 0.375
17 680 684 0.500
18 720 724 0.500
19 760 764 0.500
20 800 804 0.500

L— AR, Dy— R, Dy— &AL, s—AxHER%E.
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R. 125 250 500 750 1000 Q
I 20.024 20.040 19.962 19.942 19.924 mA
0 0.12 0.20 -0.19 -0.29 —0.38 %
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