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A realization of frame detector in real—time spectrum analyzer based on FPGA

Guo Jing, He Peng
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Abstract: For coping with transmission and display problem caused by the huge amount of seamless spectrum data in real —time

spectrum analyzer, this article designed a FIFO-based frame detector of real-time spectrum analyzer in FPGA. It combines multiple

frames of spectrum data into one frame for transmission and refresh while retaining signal characteristics. By simulation and actual

testing , results show that the detector has four types of detection: peak value, negative value, mean value and real-time sample val-

ue. It also can cut off the spectrum data outside the analysis bandwidth while detecting. Compared with the traditional RAM -based

frame detector, the detector does not need to control RAM read and write addresses, is easy to implement, occupies less logic re-

sources, and has been applied in real-time spectrum analyzers.

Key words: real-time spectrum analyzer ; detector ; frame detect ; FPGA

[4-5]
o

FFT

RAM
RAM N

FPGA FIFO ’
, FIFO
FIFO ,
[6-7] .
, 1
1 [e]
8]
’ 5%/ E=2
o ADC |l P28 [1Q § SCEFFT 100 0001 | SCHF | 250 | Atk
[9-10] BFIET ARSI [iv2)i3 | B
, 1
¢ ) ) 2021 47 12 —35
http://www.chinaaet.com



FPGA B\ L5 Gk

http://www.chinaaet.com

ADC , )
FFT [11-12] , , 5
FFT 2.2
, 1 Xilinx Kintex UltraScale FPGA
o ADC 204.8 MHz, , FIFO
2 102.4 MHz FIFO First Word Fall Through ,
1Q , 1024 FFT , FIFO ,
]0 o
, , 4 000 o
1 , 25 B 3 FIFO
s s , FFT
[14-15] R 2 [6]
b 4 o
’ o i > | dpe B clk :
: FET | |B P | RS TS M T [
%1)11-& ] &’,[ﬂi: - jl“ﬂ- ! or —{ din  FIFO dout F’”l"“ — ﬁﬁig
. B | | % "B | ween rdenfd | 2 -
’ ’ PRAHLE
, 3 FIFO
2 (1) :
2 1 , NFFT , 1~NFFT,
(2)
FIFO
FFT (3)
FIFO S FIFO
’ o ( 1 )
FIFO(
ShowNum= BW_ (1)
, ShowNum ; BW , Hz ; Step )
,Hz )
60 MHz . 100K , o
FFT 1024 (1) (4)
601 , 1024 ,
601 , FIFO )
423 . FIFO o
, (5) ,
M i AE W A A O (A A R RS A WL AT i

2

36 —www.ChinaAET.com

http://www.chinaaet.com



http://www.chinaaet.com FPGA &A IE ﬁE
FPGA and Artificial Intelligence

’ 143 .6 MHz 5
163.6 MHz, data_out 601
WU , 143.6 MHz
2l 163.6 MHz ,
B E? GES °
Y 3.2
T AFIFO )
= 6 GHz, 60 MHz ,
N 25 kH 4000
B AT i ’
< N \ ,
6 o
BR 2R ’
4
BREZE FPGA FIFO
1
EEEmEEEET ’
s o FIFO
. [1] , , .
[J]. ,2012(2) . 151-157.
FPGA 204.8 MHz , FFT [2] . [D].
102.4 MHz, : ,2017.
, [3] , . [J1.
. ,2020(7) :41-43.
7 FIFO [4] IGLESIAS V,GRAJAL J,SANCHEZ M A et al.Implemen—
tation of a real-time spectrum analyzer on FPGA platforms[J].
IEEE Transactions on Instrumentation and Measurement ,
2015, 64(2):338-355.
Vivado [5] [Z2].2019.
FFT 1024, 6] [M].
601 ’ > ,2007 . 102-104.
7 .
- 5 ,data_in 1 024 7] ’ ’
[J]. ,2011,27(8):1229-1234.
[8] .
[D]. - ,2011.
(91 [D].
W data_in(31:0] s 20 1 9 .
[10] [D].
,2020.
o data_out{31:0) [ 11 ] ’ : [J] :
,2010,33(1):97-99,102.
[12] s . [J].

http: /§www .chinaaet.com

,2006,25(1): 45-47.

) 2021 47 12 — 37



FPGA B A\ L& &k

http://www.chinaaet.com

T(d8m)

T(d8m)

[13]
[D]. ,2017.
[14] , FFT
FPGA [J1. ,2016(5) :
23-26.
[15] FPGA [D].

,2017.

H#(dBm)

TH#(dBm)

n*\ r '” H’r

"'ll i
fifne

: .p“\f,;n'-ﬁ]._?.g;nlq‘.”,I r qt i

( :2021-09-04)
(1990-), [=] it [m]
FPGA 3

(1981-), [=]En

B e B B B e o A S e e S B e S S e s e st S C

( 34 )
(8] , . ,
FPGA J1. ,2020,
24(7):12-19.
9] , , .. FPGA
[J1. ,2018,
46(17) : 145-151.
[10] , IGBT [J1.
,2014,51(10): 116-119.
[11] , FPGA  PIE UvM
1. ,2021,47(6):110-114.
[12] , , .RS FPGA
1. ,2020,46(2):76-79, 83.
[13] FPGA

38 —www.ChinaAET.com

1.
2017 ,54(22):83-87, 122.
[14] , i
[1]. ,2010,36(2) : 129-132.
[15] , FPGA  SAR
1. ,2010,32(11):
2284-2289.
( :2021-08-13)
(1989-),
(1969-), i
(1986-), [=]2 H

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





