http://www.chinaaet.com

Measurement Control Technology and Instruments

SOPC *

( , 046011)
. , (SOPC)
, y 1 ns,
: TNOS8 ; TM935 : A DOI : 10.16157/j.issn.0258 —=7998.191300
, SOPC [J1. ,2020,46(7): 84-87.

: Li Haisheng,Zhang Fan. Design of pulse signal parameter measurement system based on SOPC[]J]. Application of
Electronic Technique ,2020,46(7):84-87.

Design of pulse signal parameter measurement system based on SOPC

Li Haisheng, Zhang Fan
(Electronic Information and Physics Department , Changzhi University , Changzhi 046011 , China)

Abstract: In order to improve the accuracy, integration and flexibility of the system, a pulse signal parameter measurement system
based on system—on—a-programmable—chip(SOPC) is designed. The system realizes the frequency measurement by using the equal
precision frequency measurement method, and the duty cycle and rise time measurement are realized by using the equivalent pulse
counting method. The designed measurement system is programmable in hardware and software. After testing and verification, the
system can realize the measurement of pulse signal frequency, duty cycle, amplitude and rise time. The measurement results have
high accuracy, and the time measurement accuracy can reach 1 ns.

Key words : pulse signal ; parameter measurement ; frequency ; system—on—a—programmable —chip (SOPC) ; raise time

. ) =21 ’

LSJ ; 9 o TO b
N ﬂ f; )
, , N, NI,
! F=f-NJN, (1)
1, DSP el 1 s To
o b 9 9’ T
FPGA 7 =N, (2)
) N ° +1

FPGA , +1

* : (11847036); (2¢201901)

84 www.ChinaAET.com ¢ ) 2020 46 7

http://www.chinaaet.com



http://www.chinaaet.com

Measurement Control Technology and Instruments

Ny
B s 2 qfIHHIFIHHlﬂﬂf1Ilﬂ1f1IH1Ilﬂ|1f1Ilﬂ|1fH1IHH1I1HfﬂﬂHI1ﬂIlHI1ﬂIlH]1ﬂﬂf
. IU .

L ] . b
Sz ] : N, f
B o L L
1
AN, 1 1
= N —iM _tTﬁ (3)
(3) ,
T L , .
1.2
, N
NU’
D.=Nu4/N (4)
10%
90% ,
, D/A 10% 90%
[941]0
4 2 0
N
S K |
] S

5

4
ool Af L L fF L f L 1L
4

T2 I S S BN e NN S IS S LY e N
4
270°F A SAS o SR s Y s SN S B S S e A

17
sogpbep UL UL U U U L L L L L L L

2 4
2, 4 fn
fif s 0°.90°.180°.270°, 4
’ 1
0.25, s 4 o
1.3 SOPC
( Y 2020 46 7

http://www.chinaaet.com

IP Core

Altera
Cyclone IV FPGA
Quartus 11 , Qsys
Nios I s
Nios II EDS
2
FPGA EP4CE15E22C8N SOPC
el s FPGA
o 3
WA AD
_L—> N o S g
b fio8e E ]
N E 3 .1
wwies | & b i
— 105 v b @
;;g D oa | b ' i
: Mo % i P i
E-’ o fe20%] g [ I I
.............. H—
o BESS RO E
T ecr I
3
2.1
FPGA 1/0 3.3V,
s A/D 3.3V,
S FPGA
N
2.2
A/D o
85



http://www.chinaaet.com

Measurement Control Technology and Instruments

o AD
PKDO1 , PKDO1 3 FPCA -
Nios 11 SDRAM et
’ , N N Ak P FE il 1Pz
[14] , R F4Y
2.3 < ][
Avalon 28
49 43
, TLV3501 Jl
10% 90%, < S
AD /A LCD
FPGA , PIO =2l el 12864
" 15] o 4 o
_ 5 FPGA  SOPC
90% Vs | iy
3.2
V, )
D— 3 , Verilog HDL ,
'"—"' Avalon 1P o
109%V,, ,
- I I o 5 32 s
fbase_cnt fx_cnt ,
4 dutyH_cnt dutyl_cnt s t_cnt
2.4 A/D DJ/A ,  SOPC  Nios II Avalon
A/D R TI °
8 12 AD ADCI128S102, 4
ADC128S102 ADC, 4.1
500 kS/s~1 MS/s . FPGA 50 MHz s clk_250M
D/A 10% 90% PLL 250 MHz , TO_gate
, , Tl fx_cnt fbase_cnt
TSSOP I’C 8 12 D/A o
DAC7678 . Start_sig s Real_gate
3 SOPC S ,
3.1 Nios Il TO_gate , °
. R s Done_sig,
, FPGA Nios 11 , o ModelSim 6 5
, 100 ns , 53.2 ns,
1P Avalon 4 ns, 6 )
, Nios TI fx_ent 2, 2
, 5 ; fbase_cnt 26, (1)
SOPC 3 . 52 ns, 2.26% .
!! Wave - Default ——
$a- Msgs | |
¥ [freq_tst/clk_250M |1
 [freq_tstfreset_n |1
 [freq_tst/Start_sig |0 I B
¥ [freq_tst/fix 1 . 1
¥ [freq_tst/TO_gate |0 | | I
W [freq_tst/Real_gate|0
1+ 9 ffreq_tst/fx_cnt 2 0 | 2
1+« ffreq_tst/fbase_cnt (26 |0 126
« [freq_tst/Done_sig |0
6
86 www.ChinaAET.com { ) 2020 46 7

http://www.chinaaet.com




http://www.chinaaet.com

Measurement Control Technology and Instruments

, o [4] . S [J].
4.2 ,2016,46(6) :27-29.
,  FPGA [5] ) ) .
4 250 MHz . 90 ° , []. ,2018,26(14): 153-157.
point_H point_L s [6] . DSP [J].
fi At o4 ,2018,18(6):28-31.
fO_cnt .f90_cnt 180 _cnt . (7] ‘ i ’ FPGA
f270_cnt ft ° ModelSim RIE ;2018 ,34(1).:
7 ) 6-9.
15 ns, PLL 8] : FPGA (37
4 4ns. 7 ,2015,36(12) . 85-88.
[9] s s . FPGA
,4 ft 4.
[J]. ,2009,7(2):159-163.
4. 4.3, 15 ns, [10] ’ -
I ns, ) (1. ,2007(4) : 429-431.
4 ° [11] R s .
5 FPGA [J]. 12012,
FPGA 29(2):108-109.
, FPGA Nios 11 , [12] . FPGA [D].
, o : ,2018.
. . , [13] , . FPGA
[P, Nios II Avalon s [J]. ,2019,36(5):101-106.
o , [14] , , . TMS320F2812
, , [1]. ,2012(12): 1114,
, . 19.
o [15] ) ) .
[1]. ,2017,30(5): 157-159.
(1] , . ( :2019-11-29)
[J]. ,2018,44(10):64-67,72.
[2] s s , . DSP PD
[1]. ,2017,43(7): :
51-54. (1992-), , ,
[3] s s . FPGA / °
J1. ,2015,38(1):64-68, (1987-), , ,
94. °

| Wave - Default

‘; - Msgs
& /raise_tst/reset_n
& [raise_tst/gate_in
¥ [raise_tst/clk_250M_0
 [raise_tst/clk_250M_90
& /raise_tst/clk_250M_180
& /raise_tst/clk_250M_270
< [raise_tst/point_H
¥ [raise_tst/point_L
W [raise_tst/ft

() < /raise_tst/f0_cnt

[+] 4 /raise_tst/fo0_cnt

op 2 [raise_tst/f180_cnt

e & [raise_tst/f270_cnt

W h B oA O RO OO R

b || [ | |4

( Y 2020 46 7 g7

http://www.chinaaet.com



http://www.chinaaet.com

hRAX 7= BR

ZAEH A, KRBT FE & W EAEER BT (o THA LAY
&, LAZKRT|H @R BETIM. LARFNDATFIZE L. ILh.
FFRATIE S ML, RERTPFERZ, FE—WEFENLE TR
TG AEE A KFERB L,

AEHA, AL LEZRBE T B2 HEE (CNKL). 773K
FHifRS-F 6. F AP SR E (45 ). DOAT. £E (&5 A4&
T8N IST B AFEFARIR M SR B 52038 A LK.

st F ik BB B AT A SRR R LA . AR FAA, KT
PRI —4) ok Bk AT R IE B ARz

R

CRETFRORNHD) Jn
F E TR R REH R A R NPT

http://www.chinaaet.com





