2026 4F 5 40 % 55 3 1 iﬂ[] iﬁ ﬁ * ﬁ *E Vol.40 No.3 2026
( ,ti/'l 177 IUJ ) JOURNAL OF TEST AND MEASUREMENT TECHNOLOGY (Sum No. 177)
NERS: 1671-7449(2026)03-0317-10 J. Test Measur. Technol., 2026, 40(3): 317-326.

EFFPGARIZEETI000 VEREE
FEMHR R RiZ 1T

REE, ®RET, ;i3
bk B BRPRBEE S AT R 5 (R A TS L, W7 K 030051)

FEOE B TR FR G O [ e 22 T B R RS S SN TR, W T RGN 28
E AT S EREMR RS . RERHLUHIG 4R 15 (Field Programmable Gate Array, FPGA) A
LR RS g SR 16 RS SR A, R TIRLOR . LVDS | RS422 =Fh iz O T8 22 1., i
& AU SE B ADLAE B, Sl ) A AL RS BB T S W AR AE . R SR i AR IR A R R B OR
o L BELHSE 5 F R4 B AP R TG 1) 2 e AR Pl PR S 2R 7 5 S 0 AN A B 5 ) ADS24ARZ-14 32 0% 43 FE S5 1
LR EATERBA , L FPGAYE N 3BT, (R PERN 16 A A/D #4feds AD7616BSTZ Xt i IR A7 R4 .
2852 hR TRREUE , 12 R G0 R] LA IS 30 = i B2 D 4 16 BT —1 000~1 000 V I B R(R 5, 75 RAEEIIR
} 20 Hz~1 kHz, ZH0iR2/0NF0. 1%, H-Agiiid 3Rl 582 1 se s & |, nlamad EAALEdE et T
WERIE S, W TR, S Tl BX E i R R e s R I T S

ST MG AR TS 2l 2 EE N R R

FESES: TN710 XERFRIRAG: A DOI: 10. 62756/csjs. 1671-7449. 2026031

SIAMEsC: SRR, PNF, FME. BT FPGA R ZiiE £1 000 V B i R R A I Bl Rt (7], Mik4
A2, 2026, 40(3): 317-326.

NIE Xingxing, HONG Yingping, GUO Sheng. Design of multi-channel =1 000 V DC high voltage acquisition
and test board based on FPGA[J]. Journal of Test and Measurement Technology, 2026, 40(3): 317-326.

Design of Multi- Channel =1 000 V DC High Voltage Acquisition

Abstract:

and Test Board Based on FPGA

NIE Xingxing, HONG Yingping", GUO Sheng

(State Key Laboratory of Extreme Environment Optoelectronic Dynamic Measurement Technology and Instrument,

North University of China, Taiyuan 030051, China)

Aiming at the demand of an industrial test system for simultaneous measurement of multi-

channel DC high-voltage signal parameters, a multi-communication interface multi-channel high-precision

high voltage acquisition test system is designed. The system adopts a logic controller centered on a field

programmable gate array (FPGA), and supports 16 voltage signal inputs. The system supports Gigabit

Ethernet, LVDS and RS422 interfaces for data interaction, and is equipped with host computer software

to realize human-computer interaction, and the collected data is saved by the host computer. The system
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reduces the high voltage proportionally to a safe low voltage for subsequent measurement and processing
by connecting multiple high-precision sampling resistors in series, uses an AD824ARZ-14 op amp to fol-
low the voltage after voltage division, uses FPGA as the main control unit, and uses an AD7616BSTZ
A/D converter with a resolution of 16 bits to collect voltage. Verified in actual engineering projects, the
system can achieve high-precision measurement of 16 DC voltage signals ranging from —1 000 V to
1 000 V, with a signal sampling frequency of 20 Hz~1 kHz and a parameter measurement error of less
than 0.1%. It can also realize data interaction through three communication interfaces and accurately
record the data through the host computer, meeting the design requirements of the task book and provid-
ing an important reference for the industrial optimization design of DC high voltage.

Key words: field programmable gate array (FPGA) ; multi-channel; multi-communication interface; volt-

age measurement; voltage calibration
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Fig. 14 Upper computer interface

’ [No. Time Source
ﬁ%ﬁ 1052|43.000096 192.168.1.190
e 1053|43.001087 192.168.1.190
1054/ 43.002079 192.168.1.190
1055|43.003072 192.168.1.190
1056/ 43.004070 192.168.1.190
1057|43.005057 192.168.1.190
1058|43.006052 192.168.1.190
1059|43.007046 192.168.1.190
IDNGIEEY 1060| 43.008039 192.168.1.190
| 1061|43.009030 192.168.1.190
1062|43.010022 192.168.1.190
1063|43.011019 192.168.1.190
1664/ 43.012010 192.168.1.190
1065|43.013002 192.168.1.190
1066|43.014001 192.168.1.190
1067|43.014988 192.168.1.190
1068|43.015981 192.168.1.190
1069|43.016979 192.168.1.190
1070|43.017975 192.168.1.190
1071/ 43.019044 192.168.1.190
1072|43.020035 192.168.1.190
1073|43.021028 192.168.1.190
1074/ 43.022021 192.168.1.190
1075(43.023014 192.168.1.190
1076 43.024003 192.168.1.190
1077|43.024930 192.168.1.190
1078|43.026017 192.168.1.190
1079|43.026935 192.168.1.190
1080|43.027972 192.168.1.190
1081|43.028964 192.168.1.190

Destination Protocol Lengtl Info

192.168.1.10 uopP 238 1234 > 4321 Len=196
192.168.1.10 ubp 238 1234 > 4321 Len=196
192.168.1.10 ubp 238 1234 > 4321 Len=196
192.168.1.10 uopP 238 1234 - 4321 Len=196
192.168.1.10 ubp 238 1234 > 4321 Len=196
192.168.1.10 uop 238 1234 > 4321 Len=196
192.168.1.10 ubp 238 1234 > 4321 Len=196
192.168.1.10 uop 238 1234 > 4321 Len=196
192.168.1.10 uop 238 1234 > 4321 Len=196
192.168.1.10 uop 238 1234 > 4321 Len=196
192.168.1.10 ubp 238 1234 > 4321 Len=196
192.168.1.10 ubpP 238 1234 > 4321 Len=196
192.168.1.10 ubpP 238 1234 > 4321 Len=196
192.168.1.10 ubpP 238 1234 > 4321 Len=196
192.168.1.10 uop 238 1234 > 4321 Len=196
192.168.1.10 uop 238 1234 > 4321 Len=196
192.168.1.10 uopP 238 1234 > 4321 Len=196
192.168.1.10 ubp 238 1234 > 4321 Len=196
192.168.1.10 uop 238 1234 - 4321 Len=196
192.168.1.10 uppP 238 1234 > 4321 Len=196
192.168.1.10 upp 238 1234 > 4321 Len=196
192.168.1.10 ubp 238 1234 - 4321 Len=196
192.168.1.10 ubp 238 1234 > 4321 Len=196
192.168.1.10 uppP 238 1234 > 4321 Len=196
192.168.1.10 ubp 238 1234 -> 4321 Len=196
192.168.1.10 uop 238 1234 > 4321 Len=196
192.168.1.10 uop 238 1234 - 4321 Len=196
192.168.1.10 ubp 238 1234 -> 4321 Len=196
192.168.1.10 ubp 238 1234 -> 4321 Len=196
192.168.1.10 ubp 238 1234 > 4321 Len=196

15 iMEREHRAE

Fig. 15 Capture interface of packet capture software
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Tab.3 Record of voltage test results

i (E/V W LI/ VO S/ Vi 16 A/ V
—1000 —999.919 —999.893 —999.860
—900 —899.980 —900.103 —900.020
—800 —799.871 —799.864 —799.881
—700 —699.971 —700.025 —699.982
—600 —599.912 —600.145 —599.903
—500 —500.072 —500.046 —500.013
—400 —400.293 —400.216 —400.303
—300 —300.124 —300.117 —300.124
—200 —200.104 —200.188 —200.105
—100 —100.095 —100.098 —100.085
100 100.093 100.099 100.082
200 200.033 200.199 200.111
300 300.002 300.138 300.111
400 400.350 400.207 400.290
500 500.021 500.027 499.980
600 599.930 600.156 599.920
700 700.029 700.036 699.969
800 799.969 799.826 799.888
900 899.888 900.104 900.037
1 000 1 000.017 999.864 999.877
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Fig. 16 Absolute error distribution curve of channel 1/8/16
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