Journal of Convergence for Information Technology e-ISSN 2586-4440
Vol. 11. No. 8, pp. 1-7, 2021 DOI : https://doi.org/10.22156/CS4SMB.2021.11.08.001

HE QIEH0|AY CIX|E/0IEE

rE

=|20| 171 HIE =2Fg0f et A+

I
oX
=

ol
El
r
~
Ol
o
=
El
1>
off
I
=
o
El
ox

HEASE DA

SL="T

A Study on Extension of One-bit of the Parallel Interface type
Digital-to-Analog Conversion Circuit
Sung-Yeol Kwon!, Hyun-Chang Lee*

Professor, Department of Electrical Engineering, PuKyong National Univ.
professor, Division of Information & Telecommunications, KongJu National Univ.

2 92 ERoAL WY JlEdolay XY obdE uuslze] 93 A48 F/6 1) vES gk
S AN ol Sio) AP /odR T MEs2e| Yelg AnuT Y 248 2R 1) vES S5
£ A% WASE BAYS BHAOM, GUFEY] 32E 0|87 UAY/IIRT 244 HE Y S
AN AT P ANFE/S] TFUE S4S ol§T et a0 QAL A Fge)
AAZ 2710 L p1AT 2 WIE Aolo]H WSk AYAH B P Y SIS Aunt. A
A W] EHE st Sio) AYS2E T B2 ARAY 2334 JhH 0 23S AT A
0.0756%] A7} LEFFo 241 A4t 274l Sl 1) ME B9 A 87191 0.195%E FE3] 553
Selger.

tlo

ZFHOf : X /obdz, HMEI, WEY, vE 2, v /apibd S27]

Abstract In this paper, a method of extending 1 bit by adding an external device to a parallel
interface type Digital-to-Analog conversion(D/A C) circuit is presented. To do this, the principle of
the D/A C circuit was examined, and the problems that occur when extending one bit by adding
individual devices were analyzed, and a bit extension method of the D/A devices using an OP-Amp.
circuit was presented. As the proposed method uses the high-precision characteristics of the
OP-Amp., even if an error occurs in the device, only the overall size of the output waveform is
affected, and the voltage reversal phenomenon that occurs between each bit does not occur. In
order to confirm the effect of the proposed method, an experimental circuit was constructed and
the absolute voltage of the output and the relative error were measured. As a result, a voltage error
of 0.0756% appeared, confirming that the 0.195% requirement for one bit expansion by adding
individual devices was sufficiently satisfied.
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Fig. 1. Equivalent circuit of 4-bit ladder circuit
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Fig. 2. Example of output reversal phenomenon
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Table 1. Example of tolerance calculation for

various bits
bit || Resolution | T
4 16 6.250000 3.125000
5 32 3.125000 1.562500
6 64 1.562500 0.781250
7 128 0.781250 0.390625
8 256 0.390625 0.195313
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Fig. 3. Swichable non-inverting/inverting amplifier circuit
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Table 3. Comparison of extended 8-bit and 12-bit
D/A C

Digital || Extended | 12-bit | Diff. per bit | Diff. error of
Value || 8-bit [V I error[%] Vo [%]
Table 2. Experimental result of absolute voltage o o007 | 0005 5 0,055
Digital Non-— Inverted | Diff. per bit | Diff. error of 1 0014 0.026 40 0.078
Value inv. [V I error[%] Vo [%] 2 0.034 0.046 40 0.078
0 0.005 0 %5 0.049 3 0.054 0.067 30 0.059
1 0.013 | -0.011 10 0.020 ‘_1 0'0_73 0'0_88 2_5 0.049
2 0034 | -0.031 15 0.029 253 5.069 5.065 20 0.039
3 0.053 -0.051 10 0.020 254 5.089 5.085 20 0.039
4 0.074 | -0.07 15 0.029 255 5.100 5.105 25 0.049
5 0.093 -0.090 15 0.029 256 5.113 5.125 60 0.117
6 0114 | -01M 15 0.029 257 5.134 5.145 55 0.108
Ca : : : 258 5.153 5.165 60 0.117
248 4970 | -4.967 15 0.029 P ; ; ;
249 4.989 | -4.987 10 0.020 507 10160 | 10.14 50 0.098
250 5009 | -5.007 10 0.020 508 10170 | 10.16 50 0.098
251 5029 | -5.027 10 0.020 509 10190 | 1018 50 0.098
252 5050 | -5.046 20 0.039 510 10210 | 1020 50 0.098
253 5070 | -5.066 20 0.039 511 _ 1022 _
254 || 5090 | -5.086 20 0.039 Average 38.867 [%] | 0.0756 [%]
255 5110 | -5.107 15 0.029
Average 13.125 [%] 0.0262 [%]
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