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Fig.3 Principle of data acquisition of slave nodes

3 REEB MR

PCU_ATE ZSi#k {4 % i EtherCAT 3541+
EhterCAT M bR A4 1o
3.1 EtherCAT it

PCU_ATE & %4 £ T EtherCAT = i i 14 - & , i 1T
% 18 KPA EtherCAT = uifi 4 52 B & 48 i B B I B
KPA EtherCAT 3= 3fi %1 14 1] #& 2h 88 & [A] , $& fit T Basic,
Standard, Premium F1 Extension 4 4 4 3 s il k% , 14 52
¥ ETG1500 £ X T Class A I Class B 5 fh 3 3 20 7 4,
KPA I8 32— L83 R T RE , 4015 &R [ A 17 A BR. (Access
Rights) . #k 48 JT 4t (Cable Redundacy) . £ £ 4 (Multi
Master) . i 5% £ 48 F1 i)t 3¢ (Data—and-Frame-Logger) . #4f
# (Hot-Connect) %, KAP 2 fit BT 2 f il {7 & F1 OS
W JT & 1 ,3% # SoC (ARM+FPGA) /ARM/X86/PowerPC
ERF A & |, 3723 Linux (Xenomai/RT) /Windows (INtime/
RTX) /QNX/Ucos/Vxworks £, 7% 2 45 1% ] Vxworks #:4/E %
it KAP Tl o HH.

KAP s thisCE R AL 21, B & REFR AT
P, E 4 s, KPA FETHREEIHA

(1) A Z : B Z 5T 5 & FOR R R AR | L B
RH., AT S AREMNY AR S E., FRTEN B0 T
55 Wi MU 75 ) 35 325 ) BB R 4 -5 32 k38 i Remote Procedure
Calls flx 45 22 H., #24#t 7 TCP/IP DA J UDP 42, 48 i3 UDP
5 Mg 3T Mailbox AH KA .

(2) Mailbox Module . EtherCAT 3= 35 #% > Mailbox 1% 3t

AR TR B P i AR 25 i 2. (SDP) , i i A Je 2
i3z #, 3 CoE, FOE, EOE, SOE, VOE, AOE ZRAR R 45 .

g N

IS PR R

REFR
prisv |

C SRR P

EtherCAT F:3i#% 0>

wanox @20)) ()
.. . iﬁéﬂ*’ﬁ

C NICIE ) NICI (EI'I__CE\; )
& v

EtherCAT packets

IE
2

EtherCAT R 2%

4 KPA EtherCAT Fii52ety
Fig.4 Frame of master nodes of KPA EtherCAT

(3) Process Image Module 33 #& Mt 4 # Mt Process
Image f&i#R PI, & Byl 2 i EtherCAT Network Information
(ENI) S48, ENI SO 7] i it & TR KPA Studio H 3f)
AR MEET 1 EARAE 55 U5 S AR LR B b 0T
o

(4) Distribution Clock 4> 7 B} #h B 3t . {1 15 Fr & #)
EtherCAT 15 #¢ (1353 35 F0 M o ) & 2 6B 18 4t =4 W] 1)
EtherCAT F GEif [A] , 13X 2 8 1 P 32 2 13 1A% B[] O 52
518

(5) Frame Schedule Module i 1 B #£ 3t . A [7) PDO
FHRFE R E M, 7 &S T A KPA Studio B A
T LA S A G RO R, TR B R AR A B
EtherCAT Wii# 3, 5 K BA'1%| EtherCAT 253K,

(6) OSAL #AE ARG MR JZ M B SHRIERGH
KTIEE R B 2, AL IR AR ISR R B A
W 2% 3 FC AKX Bl AR A H « MRS )2 14 1) 4 S B B ol B 1Y
Core #:L>,

[ BF, R 79 R SEBR B 5K, RHIRA R S BB 3h 4 h
PR 58— R AL B, YRS KB BT
JE L JE 3 R E B NI EE B A, B AL H A i



TUR AR LR DRI R B R M R S i

77

TFJR M O 1 PCU_ATE 35 k3% XML FL &5 8, ¥ 5K
TR AR ERACEER, ERERAT, TlREEN—
B DN ) S B RE BT R EL B S B 5 A M EEPROM; 25 —
B TAEB S, R4 L RERIAAE T TAEER, R
T 4% M ki i £ EEPROM i) TAES$U B B A5 8 H 3
BATHIRR AL R B35 T
3.2 EtherCAT MkEk{i% it

PCU_ATE RS g M uliid it EtherCAT S 4 S H#: O
P SR, AR B a4 m LR E., &
S5 Ty B M B T AT W 45 R (B AR S T BT S,
W 4538 (EAHCA R Ge A D RE M SE A RS, TR A
F R T B AR Ml A 45 T SR BEAT SRR . A< SCOU S A
SR EREHHIT N .

W) 2 2 AR AR 4 R B 58 i MCIL B D458 1), R Ge 41
B8R RS HLALER | SRR AR , EOE | HRAE 5 AL FE5 ¥
WALHR, HARIE R SE ICD 52 i EtherCAT %4f 6111 £ 2 5
BT THREAT S5 B o R W 2% 122 T B i B 60, AR 4 1
FE P E 58 B AR R A B S B M sl . g AR
P 3 RSP 5 Fis.

ffffffffffffffff

BRI

!

‘I EtherCAT M3 #1451 l

o1

‘| R IR |

!

I i e R A s ] l

B5 RMBHBOEFDRES
Fig.5 General flow chart of network interface program

4 RGEMIAER

FET DA BBV R T BT R 2 e
WAL, SEGET Tl St AR TR ST
SR H, B/ R T R 7 T A R R Xt
B4R 1 Fi7R, PCU_ATE RETHIBLERA M T
YA 6 .

®R1 AEMADENRGSRNLE

Table 1 Testing results contrast of diffident testing measures

i s

B6 PCUATE RGERINEREMNIGRTTIY)
The product of analog signals acquisition slave node of
PCU_ATE system

Fig.6

PCU_ATE g T s AT
T A 10min 25min 2.5h
T A >98% < 90% <80%
o 60mm x 55mm x 1178mm 60mm x 55mm x 1iB_00mm PRI RSB R
(K <% x &) (K <% x &) [LNAVN
BRXAR TR R fAjERL LS
R < 20kg > 70kg > 50kg
e < 130W > 500W > 800W
S BABAL A AR
5 &RiT

A 3CHE H A PCU P R G i1 J7 34 , B T EtherCAT
AR A ST P 28 2, FERE (B D T % R T
IR AP B A ERE S A S YRR EOR, R
ARER RGE LR Windows R THF- 6, AR
= T AR, g T RGN R TCIA B M
A BRI, R T PCU = Mg A& 25 &, [7] iy PCU_ATE
R GRA RAFREEEE, AT DA HLER PCU 7 Sh g ik
SYE TARRMERA SRR

[AST]



78 LIRATE S i % S

Jul. 15 2017 Vol. 28 No.07

SE

[1] XIE Wei, ZHANG Xiaobin, ZHANG Pengsong, et al. Design
of tester system for Power Control Unit (PCU) [J].Computer
Measurement & Control, 2010, 18 (9) . 2207-2209.

[2] ZHANG Xiaobin, LI Weilin, ZHENG Xiancheng, et al.
Design of power control unit for aircraft based on DSP2812[J].
Computer Measurement & Control, 2009, 17 (5) : 980-986.

[31 MA Qiang, WANG Boyang. Design of portable power control
unit test system based on LabWindows/CVI[J]. Electronic
Design Engineering, 2011, 19 (12) . 147-149.

[4] ZHAO Jun, LIU Weiguo, PENG Zhe. Distributed measurement
and control system based on EtherCAT bus[J]. Computer
Measurement & Control, 2012, 35 (10) ; 1492-1496.

[5] ZHAO Jun, SONG Shoujun, LIU Weiguo, et al. Study on the
distributed synchronous acquisition function based on EtherCAT
bus[C]//International Conference on Electrical and Control
Engineering (ICECE’ 11), 2011.

[6] ZHAO Jun, ZHANG Zhen, YAN Wen, et al. Study on

network-based comprehensive testing of a new avionic UMSI[J].

Measurement & Control Technology, 2015, 34 (6) ;: 92-95.

fE&mE

AF (1981— ) B A+, BITATF, RS @ #H
PABRAE R L HN KT A2 H A ARLEE A LIRS
HA,

Tel: 15991895307

E-mail; fxm0708@163.com

A (1983— ) %, L, HATAF, TBHAH @ : MEA
HHEME T SRR,

FEHTEA (1989— ) B, M BB ITANF, TRHFLHM: M
B AR SRR,

B (1975— ) o, ¥+, 3T A, TXH L5 @ : HLEM
wAGBANXT RS M RAAEZSETHERK,

RE (1982— ) B, SAIATF, T2HEHTH: HH
MBAE RERAXT REBHHEK,

Design of Efficient and Portable Testing System for a New Airborne Power
Control Unit

YU Erjun*, Al li, FAN Xinming, YAN Wen, ZHAO Jun
AVIC Xi’an Aeronautics Computing Technique Research Institute, Xi’an 710065, China

Abstract: According to the requirements for the batch testing and maintenance and support of the new airborne
Power Control Unit (PCU), designed the PCU Automatic Test Equipment (PCU_ATE) system based on EtherCAT
bus and expounded the system framework, hardware design and software design in detail. The system adopted
high performance FPGA to build the low power hardware platform, realizing the embedded master node function
by migrating the protocol stack of KPA. Meanwhile, based on modular design concept, designed the hardware and
software of the functional slave nodes, thus the PCU_ATE system has better extensibility and flexible configuration.
The results show that, compared with the traditional testing, the system using PCU_ATE with the low power and
portable character, has advantages in high synchronous precision, high testing coverage and detecting ratio, which
improves the capability of maintenance and support enormously for the PCU.
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