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Optical figure calibration device based on FPGA and DSP for merging unit
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Abstract: High-performance optical digital calibration device helps to improve the reliability and efficiency of electronic
transformer combined unit. Aiming at the problem of communication packet processing capability and synchronization of
electronic transformer merging unit test, an optical digital calibration device based on FPGA and DSP is designed. The
optical digital calibration device design principles and technical difficulties are analyzed. The design scheme based on
FPGA and DSP is studied. The concrete components of FPGA, Blackfin DSP and man-machine interface are introduced
in detail. And then the processing flow of FPGA and Blackfin DSP is studied in depth. Finally, the optical digital
calibration device and the digital power test platform DRM perform joint test. The test results show that the optical digital
calibration device based on FPGA and DSP can not only meet the functional requirements of the unit test, but also has
good real-time performance.
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Fig. 1 Merging unit function of electronic transformer
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Fig. 2 Internal design principle of optical digital calibration device
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Fig. 3 FPGA design of optical optical calibration device

FPGA SZILKThEEWIE 3 Fizn. FPGA B4Gse
DU BR R0 T 6E, B N R 545 5 #6 40i PPS,
TR T AR IR B 1Y) Blackfin DSP A A
ARl . FPGA FCE UART HIOIhEE, S A
BLEE a8 %, 2ok 8T AP I L ES
Eo FPGA SZHLLUKMEE I DRE, @ PAK W8
T 1 Blackfin DSP, SEHISK H &GRS
O FIAL R,
3. 2 Blackfin DSP &k

Blackfin AbFEE$IET 1 ADI Al Intel 24 7] HCE
TFR G 548/ (MSA), BB 32 {7 RISC %Y
FRAHFX 16 {737k R IMMAC)H 5 /b FE T AL
AR R T A S A AT k. X
b R B E R 20 548145 Blackfin AbFE 2 BE 7115 S
AL PEFNFE AL BN 34 R AR, eV 2
WG bl T IR S R A RS I T, itk
TR AR A BT ST 5

Blackfin DSP # FE5¢ sk 1 T4 IR0
o R AL ERThRE, Wi 4 Fros. I E R
WP RIS E 2 O %, Blackfin DSP £
Pealock 3T FPGA MR EMES, FEARYE PPS
HHAT B S phisE, SAMRREp R .

Blackfin DSP 8 R LUK M IhfE, it 2 b
DY N EARB R AN PN PV N e/
PRl UK R, L3 MAC il = A —
ANk, Blackfin DSP RSHl 3 b kb % I
B IR A, b s 1) I 2R BT A2 i ST ) R 0
Blackfin DSP #HURES M A 6 LUK W9 £ g b 22
Jei s JERDCE TR AR ALK, A
il %4 FPGA BiHAz B A5 B

PSSIAl || JELAK || JEBAK
kol || WD || D

l }Hll‘ eg
LRI ’ : L FPGAMIE
g b O SPHET [ 1) kg iz 1

4 REFERERER DSP it
Fig. 4 DSP design of optical optical calibration device



-172 - ® LRGP B R

3.3 AHlEORR

AT 303 FPGA B 1 HAT [ e A 2
PR AT 25 R AL BE ) BE, (HX T2 R N3RS
FATAS WAL BEAR G PR, DR, 3880 & T B4 il g
AT AMLIE AL B

NHLI TR R A7 T 50 e B0 2 (1) T
HIRE, WK S5 Pon, SERUVEERAE BRI &S
o RIhfe, BOBE T ER I B MRS R,
H¥g A5 B I P ) 4% E AP0 UART I8 45 H 58
g5 E1hI%E FPGA Bk,

WO R [ NG IR ]
il ay

UARTHZ L FPGAMIE

5 AHFEREREMANREZIT

Fig. 5 Man-machine interface design of optical optical

B |

calibration device
4 AIEREE

F 18 FPGA SR =3 Verilog i 415 5 BF
1T9mfe, Wit Verilog {5 54 FPGA s s¢ i
IhRERIA KR, AR5 N3] FPGA 52T IThae.
FPGA it F 2 5g s B # . 5 Blackfin DSP LA
K I T8 A5 RN R A SE AU B =K
.

DT LU AT aC ER AT I A AT i & I 4 ) 8%
AbEETTYE, FPGA LLEHET I 720, nf LAR]
e Bk IhRe, WE 6 Fros. WEVEE T, FPGA
BTG S, R E et ieE, it
— DA B RO AE 5 A4S Blackfin DSP AR,
A K 7 S 56025 1K) Blackfin DSP HAT 48—
[0 s 5y R B Al H B A3 & I 5
TEEAT 5

4 Blackfin DSP LUK AE & FPGA Hi% .0 M
7%, Bk 11T Blackfin DSP #4745 I ] bR25 I Tkt

PR, SR SCHEATSE T, AR Y R b EE
Je s I DK B2 16 Ab 21 4 326 25 5 N 1)
Blackfin DSP.

Ef A S AL FHAC B T RE A X fi 2,
Bk A AN B s 00 5 g sk a2, il
O IV AR S i AR AR AL S T s T I A R
BOROCE T BRI E SR E .

Blackfin DSP %1 C 5, KM EFEFMEI N
AR FE R AR T R . R RN TR, SEK
Blackfin DSP [#1:t5 e & AN FH AR P P aa b J5
HENFR WAL BRAR Y o o T AL B AT DA SE A B b i )3 e
WIS, AP RS E Blackfin DSP
R SCHE, 23 4 [P I B e . 5 FPGA &8
e TREH R R AR SO TR =AML T,
w7 fios.

e || soses | | wAmsmme |
R S TR BECDSPIAI LA e LN IR TN
55 e BAE R
I S HEAT 3 IS IVONCE -5y R 1A
AR itk =)
X DS [T T T
[N EP R F|DSP GRS

& 6 FPGA AbIBFTE

Fig. 6 FPGA processing flow
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