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Development of UFC/DC Data Communication method for
XKO-1 using RS-422 Bus
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ABSTRACT

ASC(Avionics System Computer) was developed to control weapon delivery and navigation sensors,
and to perform man-machine interface with pilots for XKO-1 aircraft. The data communications
between ASC and UFC(Up Front Controller), DC(Data Concentrator) were implemented by RS422 serial
data bus. Also, SCIL(Standard Computer Interface Library) was designed to facilitate control and
management of the computer hardware resources and is embedded in the ASC. These structures have
a merit of noise Immunity and a reduction of wire hamess for signal lines, and enable
OFP(Operational Flight Program) programmers to use the SCIL easily without knowing hardware
details. Manufactured system was on installed on XKO-1, and performed for BIT(Built In Test) and
interface test with UFC and DC. The test results show that it meets the system requirements.
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UFC control block =24

M BYTE FORMAT
Name |
#M/p7| p6| D5 | 04| D3| D2| 01| DO
UFC LOOP UFC
command | 01 BACK 00100 MODE
spare} (0210701010100 0 0
spare 2 (0310|0000 |0]|O0 0
spare 3 (04 | 0|0 |0 |0 |0O|0]|O 0
spare 4 (050|000 0|0]|O0 0
spare 5 (06 | 0| 0[O0 |0[0|0]|O 0
spare 6 (07| 0|0 |0|0|0|0]|O0 0
spare 7 |08 0| 0|0]0[0|0|0O 0
spare 8 (09| 0| 0|0 |0|0|0]|O 0
spare 9 (10| 0| 0| 0|00 |0]|O 0
spare 10 |11 | O | O | O 0| 0|0 | O 0
spare 11 (12 {0 [0 |0 | O[O0 | 0| O 0
spare 1213 |0 |0 |0 |0 | 0|00 0
spare 13114 |0 |0 |0 | 010|010 0
checksum| 15 ASC CHECKSUM
[% 2] UFC status block =Zci
BYTE FORMAT
Name f{%
&N | 07| 06| 06| o4 | 08 [o2|or | 0
UFC UFC LOOP UFC
status | BACK UFCNOR-DCO | UFC ADN | e
UFC ]
v | & | 0| 0] 0 UFC-KEY
UFC B 0 0 uP uP uP II‘;’F;" uP #P
FAILURE | PSW| ACCUM| STACK| . |REGS | ALU
UFCP | UFCP
UFC UFCE| UFCP UFCP
M 0 0 PON | PER 0
FAILURE 2 V0D KBD | | e | OM
SPARE 1) 0 0 0 0 0 0 0 0
UFC [
swver | S/W DIG 2 S/W DIG 1
UFC
CHECKSUM i UFC-CHECKSUM




i
HO
Triy
@Al
gl
ofm
>
-z
Ho

JEIHEE ASCY FZAM EEY ASIC, &
FPGAd ¢Js] AElsle 2R 7 JHPEE &%
W WSS 7Y 1 AHYHE Hds Z2aY &
F stk A9 394 ZE AEHEE g 022 A
Egq #d 02 QAEYES disable A7tk 50Hz,
100Hz % Timer YEHEE ASICUollA] A=,
Q) OHYPEEL ASICoZ dZHo] ASIC Wi
AEHE Aof7]ol ofa) Ae]=xE HA d5ick

ASColM UFCZ A$He= 15 HOJE  control
block HeJEl& #4EE nlo|E Aleld] idle time $
o] o] olFfo] A A$, UFCAA overruno] 4
& 4= 911 o] Agolls ASCe} UFC Alel9] FAlo]
Z ol gt o|ZE WAE] et AF
Mgz Ao flow controlS 433t AR
ZREZM FAE 1 stop HIES AMESHA] ¢t 2
stop bit ZalA AFsle] FAEU UFCA
overrun®] A == 8t

AHYE Aoz FAlo] o]fo] AEE 3§17] 9
3t AEFAA7IE JHYHE /O +E8HEE 4
Asla} AMgBglon, g e 20 AHYE
7b YIS ST,

- Transmitter INT 24 @ &5 0]7]e] 4

byte TX FIFO7} empty ¥ 725
- Receiver INT A : HEF4IA07]¢] RX
FIFO) 4 byte7} FAENE B4

I 62 ASCS UFCeHe] F2lollx] F2kslar $
T JEYHE Al LIRS YeRf o A
A A5 Ao71E HIET] WHeRZ Z7|sietal
¢ ¥ JHYHE LEEEE HR35T

ool 7}7ke] QIEJHE Aol uje} 4ulo]EA
o]E}& TX FIFO9| write 37} RX FIFOZ5¥ 4
Hloly dolElE read 3= UEHE A2 FH

of

|

K

/85230 Initialise
asynchronous mode
harware function
enable

R g

TX FIFO, RX FIFO |
Int Level Enable |

TX Interrupt ¢

Service OR M- —
RX Interrupt X BUFFER
Service e EMPTY INT
Yes—__ : af
Write Data to T BX BUFFER FULL INT _—
IX FIFO or ==
Read Data from ]
RX FIFO No
: A &

(22 6] QIEiE WAS AISE UFCS Sl
(ISR @3} UFCS $41S Sasigick

32 DC 2IEfElol~ T3|x]
DC RS422 E41& S3al7] Sl DC QEo]

9600 bpselil 1 start HIE, 8 HoJE HIE no
parity HIE 831 1 stop HIES AM3Y BCP
A g &9 2 AZAHA doleks DCE F3)
of ASCE AH$EH1 o] dloJgol= Synchro, CRS
counter, HDG counter, checksum, EOT H|o|El7}
T Qltk DCAlA RS422 HlolH WAE F3fd]
ASCE #F5o o= she Zg 9l e & 33
2t

[# 3] DC RS422 HM&SHE|

Frame

0x00 to | Ox00 to | Ox00 to
il R ol ST R L
Value
Descr | SYN- | CRS HDG
iption | CHRO | counter | counter

Checksum | EOT

St AL el 7588 2] A5E A2E(2002d 7Y)/ 127



=2 /MR- BN &

Mo
Mo

7)) CRS 2 HDG counter ©9% 1 degree
incrementZ AFolH T AZE tlole T Ye o
50msatth DCl|A] Z45 o] 2,

ASCe| EAREqME DCY §487] 9t &
girae] /O 8% AHEsied, 9w CPU
Aofoll o3t WAooz AHFAA 7| T4l HH
of dlolelE write 3bAY read & wj zbzte] 44l
Huo AeiE A Mg Fof HoHE 24U ¢
H2lolth, 18l 72 DCY RS422 FAlGA AR5
5 HAs o83 dolH sEEE ekt
g%l Ao7|E DC Z2EZ| g 44 & F
Al W AelE ¢ln Mzt Ful = =4 A
Agt & oA DCoM F7130=2 HEEHE 5 vt
|E Elo[ElE Hojdrh

freorir

N

[

Z85230 Initialise
asynchronous mode
harware function
enable

Y

' —_—

l l
| READ BUFFER STATUS |

g —
_—"TX BUFFER = EMPTY —__
%\H_‘ RX BUFFER = FULLK_//

.

s ~

HT{,_
Yes

— v

Write Data to TX FIFO or
| Read Data from RX FIFO

128 | =oAL |£813] 4] A5 Al232002d 7€)

s 2 ASC HZH 9|3

RS422 MAE o183t UFC/DCY 5418 81719
g ASCY] A st 93 FARES 1Y 8
% 2.

SAANE Z2a8e HAE UFC 2 DC Qe o]
& 717 A AZES oS o83 Ada Yoz
Qe A9 B A9 AlY Z2a3e ASC

Z2AA HEol Eefaf m=eld| o]AEdrt d

CollM= ASCH| $&zaadg o248 & 9

%594 z2I3g NsigEd, oA Uuk PC
dr FA=E thtz= fdejest CPU 2=
EPROM®] ©A=lo] gl CPU 2713} 2 Y25 =
238 o|g3ldtt? A A% Zzade OFpr}
+&EHE S0Hz F719] Arzte g SEHES 9o
o, Zei4 Azl A" g Zzase] by

= HEE oW fEHEEE ol8dtd EUEF
3}3.1@@

Jj rE; —(N HJ

41 UFC SAIAIH

A7) AR ASCe] SAREH UFC7E RSA22 o
&5 olgste HolE FAIL s AHE MY
sttt WA UFCeF B4 Alge RS422 A HEAA
o7] Adel -, UFCY BIT d3 2 UFCY



rH
Mo
Ty
2
|
ofm
=
4
Ho

(33 9] ASColl 2fgh HUD TAlatH

7] ZE FEAHE UM FEEEE o8t o
B PC RYEE 53] HdAske BHeE AIF &k
. 282 UFC 97|18 3&sh=s S8==a3Ql
OFPE FZ2A RH=o EF4E w=d gAjst
UFCY 71ZEE 51§ o A 3FA17I(HUD)
AAEE AR g 14 AxS wjEFelA 3
o] el b= data working lined] 2 A3} A4
Aoz ANEE I "Wo BHE. 3%
< W LFglel ANEE st I¥ 9=
FEAHE EG*SF— HUD A&

& UFCA _;51011 e} 71qc LJPEHE ASC
ol $=21817] 98} #A ASC7} UFCE #Adshe
154101E9] control blocke YeRiE Aotk 19
109] el S FEe A" FARES Si=d)
o9} UFC 749 UHHE AT HPFeS
EASHE, olFRe 3We] £ AHPE AFE
o] Agig mw ASCo|x UFCE 4ulo]EX do|Ej7}
AFEHT 9IS Yehdch

’iz:n
| o

) 1 o e i YO e s R S A A 7 B

s

O LU

==

s DL IR R T
=L I e

e T e R

(28 11] UFCERE &

I 112 RS422 W29 differential voltages U}
Efle ZAo2 94 UFCHM ASCHlM s o
I5H|ES BF A5 (299 dEFE)q] UFC
9 71Z= ¥& AEHE ASCE Adshe THlE
status blocko] A4Ee (Y9 LE2F FH)S
ZA4% 475 Jepdo. ASColA UFCZHEY 74}
oJE £ 298] 4 JHYE AFRos F%
s, FARENA THlo|E 9 dlo|E7t #lEE A
< HoFED

e £ 834 A5 AR 79/ 129



42 DC SLIAIE

AAE ASC BAREET] DCel 52X 8-& UFC
FAANET ] o s SREith AlgEE
a3E Ads F, DC dEElels RS s5dhke
8TeIYe OFPE FzZaA Hed Zg4 &

=z gAjsted BCPY 4= ¢ 39 AE7F MFD
(Multi Function Display)9] Q222 Athl] w#3ld
grol AAHeA dHe glEint. 28 12& H9H
A2 dlo|Ee g Eddk= MFD HAlglse vepdct

(23 13] DCEFE Maze oty

130/ g=wAta7 e s3] 4] Alsd AlzE20024 79)

g ZHRAVIE o83l A7) B4 AEE
T3siden, 1 Ave= 19 139 2ok

a9 132 DCAM ASCE S0ms F712 A$He
5 HolES] sty FAHAAZ, AansozHE
PR F4IR”] AYFoE AHHu S

HolE,

54 B

B = AEEAY] FRaAAES 58, Alojs)
7] 9% FAAAEE AFE ALY dREAM 2
& RS422 BAIEAE AZSARE oy s
2 QlEfso]2 Hlo] Aoldt UFC, DC9F 50Hz
719} AAzte g 85T 9= OFP7F WEol 9l
T ASC Afolo] A9 F4lg FHa] g Rk
7135,

B3 FARE st=dojet UFC 3 DC QlEjglo]2
712 AL 2ZEHAE OFP /HEAlA AFde
ZM OFP 7fak= ASC sl=dlojo] tigh g
24 glolw MARtES] 4EY QlEjsfo|anhe iz
slo] a&F0o7 OFP 4AE 7VeslcE sich A
A Fegold AzEdole AAHEA ¢ UFC,
DC9F ASCY dgAld™ a37] wgAgS 33}
dorm AFAH FPHoz Falo] ojFolE AL
& & QI

Z

Ao
ro

[1] ol 9 59, FFAA A= AT sheslo]
9, BT ATRIA, 2001



=2 /- B4 &

—_

Ho
Ho

[2] olAje] ¢ 291, &5 Al2d AFE AF =
olBe2|(SCIL) 4A, ¥HstdfL dFHT
A, 2001.

[3] UFCP Protocol,  Elop
electrooptics industries LTD., 2000.

Communication

[4] IRS of system CSCI for Data Concentrator,
Sextant, 2000.

5] F5¢ 9 19), ¥342 Al2" AFE CPU &
718t 2 gEr/oeee 2Ty A iy
gATFA FTFEIA, 2002

A7) AsH A2220021d 74)/ 131



