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Design of control computer for the tethered balloon

WANG Xin
(The 38th Research Institute of CETC, Hefei Anhui 230088, China)

Abstract: Because the tethered balloon has the characteristic of floating for a long time in the sky, the
control system must be of safety and reliability. Four aspects are considered including the redundancy,
emergency response capability, fast replacement and electromagnetic compatibility for the design of ball
control computer. The redundancy designs are conducted on the data processing, pressure detection
channel and data transmission channel based on modularized network. The emergency response and
electromagnetic compatibility are designed as well. Failure free operation lasting for several months has
validated the high reliability and safety of the proposed control computer.

Key words: tethered balloon; redundancy design; modularization; electromagnetic compatibility

FREAKRE M A SRS, REEIF T R TR B R RS T UE AL E, 1R
PG, AESHEEARES . T, M. ISR T UE, RA BN ARERER, WETME. %
PR B S50 5 o 2% B ACBRAE 25 < 0 R O TR B AT T3 I G S, A S TROBILAR T B A T A AR A — o A AR A 1) 25
TP F AT RLFER [ AN A () R AECRN RHLA R A 1, lER S AR A R TR S Rl

1 ERkaMm

A RAABREREO AL TR ERERSREE S W AN R R R KU g848R R L T
WA FH R E . AR SRR i AR E . RGN EEE, W EERHTSES
ST ARFE L RME A R TR L ZOuR L . JGER TR AR I W vy, AT DUE i JC 208 T 1% e 2 M T s BR
AL 32 M B4 8 A, PR AR B RELRR T, AF E s SRR, BRI S AR IR 2400 R SRR
TSR0 A G R IR S . R T B AL, B IIRESN . BRI E LA S b AT A LT R A

1) JUatE

TUA AR T 2 755 28 G A ) RS I R AR M B R B RE 7, 2 ORI B IR R R G T S | 1 bR bR A R T
B, 3 a7 i B IR S5 D) RE A 1, O o — 52 A U A8 R A S R R 25 A8 AT, (8 R 40 R ) B Y S BLAS B £ EARIE

2) N2 Ab e

R AR B RERIE AR, LTl {5 B0 DA KBRS ML PN s A B AR ke 2z A i IR N A ARG I R, I

KRB 2014-11-07 fEEIBH#A: 2014-12-13



550 1 T E:.ETRESKHIKEBITENZIT 333

A L AT N TR, LB A B

3) PR Al BT

RS R B AR RAF I SIME, TER GBSO T, BRI, BRI P i TR A Y
FE IR R R E A S T e A B

4) LR AR

ERPETHAHLIHAT 55 R G AL RGP BT | 4% B2 45 N0 L WG PRI AR B2 2%, 4% 1 R G M Oyl Bk 0Ky ) L
TRy AR I L R B, N T 3 EER . TR ARt . BURIREEAT A EU BT, 20t G B BT,
I R E S I NERIU N

2 BT ENLAE T
2.1 TEIEIT

TUARE ARSI A B 2 AR R ST EE R4, FFEE —E MU RZEME A FE L ZE1T, FRE N
IR Se i AS 3 2 mARIER, BRSO TR MERGT EERIAE 2 N a) OB ITTA T b) X
A5 B REMEHNICR BT BRIEITEILNICRE SRR MINE &5/ 435 E 1 FfE 2 s, BRET R AL
i 2 Be s AAUGE A, 1 B R S AL, 2 NERACHBEL, 2 AN ER D Hub Bibe Dl K 1 B AL i b
Hp B O ERA, X H I T T4 .

ball control computer

control

TTL gnd

AmAL20mA computer arbitration | feegback :|
. valve grou
processing module | control
modul [ g |

computer | TTL NET

tension sensor ‘ standby NET NET
4MmA-20mA processing

module
RS485
attitude sensor RS232 inmeatiPn data switch
RS485 transmission
temperature sensor dule module
- - RS422 modu
optical transceiver 5
radio station RS422 |
anemometer RS422
GPS receiver R$422
Fig.1 Flow of the control computer Fig.2 Redundant structure of the control computer
B 1 R A SRR 2 BREETHENLUAR S

1) Bt b B TCA BEIT

TUAK RSSO, BR T B LAY B Ak B 0 s il BT SR 3 B TUAY G R LA e BB e 4 DI e 5ok L 0T A
PR B R AR 2SR R TR B — FE it 2 A At i i IR AT A R R T AR S, B &0 UM, o
P 3 s, B AR ] PC104+FPGA(Field Programmable Gate Array)AS {44224y, % F 4 mA~20 mA
AR, s B R AR R I AL FE AR S 15 F) 0~5 V IIHLE(E S, 4 AD7891 RKAE 5 i A 2] FPGA | FIFO
), R i it MSMS86SEV AR B UE 4735 [ AY LI, X FIF el i B ik i i, FPGA M i B Bk il (5 5 &
it IDT74FCT162244ATPV it 5 9K 3 )5 %y th 22 MAX4427ESA, 253 i%085 1 i B 2 % i1 31 IRF7380 (35 il v, e &
SEPXHLATIR T AR . A% 030 20 B 3Rt SG-80021C-40M 7=/, I HAE WS 1 Max6673 i & 85 Fr 52 IR A% .0 36
YA FE R R o AN 2 P, BRAETHSEALAN R AL B 2 Bk i L e

2) KHEEE B RERMGHE M ITUARWT

XA ER R T A5 OGS A B R T U 18 R 45 R i DL S 8 i Ab B, TR ) R R SR B RNEC 2 FhOTA R T
2o BRER R A HE 10 12 5 38 2k To Ak N ONGE TE G LR 2 A =X, B AR EE 1L i B M . BT R AR R R B ppt100
IS BR 22 AL SR, 1A A% A0 2 o DU A i RS485 AN 520, anlEl 4 iR, R EEAERSE4E 9



334 KMZMESEFEEFR 5513 3%

AL AT ROLET AT DR B & 0 & BV o BREETT ML N TR AR A TER L 6, LABR AR 4 48 I R 5 00 F i R 2 i 15

AD(0-11)
SD(0-15) AVO 100 Q 0Q  ANO
/WR
SAQ0-19) TD AD7891 LM124D 220Q
PC104 e
ow s,
o /CON
IOR
/EOC
DO[0-+15] 0C[0-+15] 0C-1{0-15]
crystal EPLDI0K 74244 MAX4427ESA ————4 1RF780 —) PDS105
scill
oscillator | " 0 402 W
SG-8002JC- >
40M-SHB
RXD
T™P =] SN65LBCI75AD
MAX6673 - XD
| SN6LBC174A16

Fig.3 Schematic diagram of the circuit
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