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Design of Graphic Generator for Driving HUD(Head-Up
Display) and MFD(Multi-Function Display)

g A ot of M o* uh o uy*
Hwang, Sang-Hyun Lee, Jae-Uk Park, Deok-Bae

ABSTRACT

This paper presents the design technology of a Graphic Generator which drives the embedded
aircraft display equipments such as HUD(Head-Up Display) and MFD (Multi-Function Display) those
provide pilot with the most important mission information.

The main issue of this design is how we can implement the real-time embedded graphic generator
using a general purpose processor as a substitute for the obsolete the production of specific graphic
processor in the military market. So we proposed two kinds of method that one is a software solution
so called graphic kernel system, interpreting the display file, controlling the graphic system and
pre-processing graphic primitives, the other is a hardware solution so called graphic engine,
interpreting passed commands through the graphic kernel system, post-processing the looping
calculation taking much of time as implemented by software. We have tested and verified the
functionalities and the required performance of Graphic Generator.

Z871480] : Graphic Generator(Z2)¥ S4847), Avionic System Computer(FTHANAY AFH),
Graphic Primitive(28)¥ 9A184), Graphic Engine(Z212)¥ A=), Cursive(HAAIB), Raster(s}
2H), Symbology Enhancement(AE 319
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A717] 8 g AL"e ARAY AT )
el Bt} Be ATE @ Ad AR vk 3
o 2FA 4L MR FHE 23 Y
HEHQ Zo] AlFATOEA BRS ofdET A
& deslsle] 2 79 & gud Feke 24
Z9)(Glass Cockpit)dtel]l 1 FF4o] Sith o]& 4
siM AldgE 2 3719 BE AXEY] FRE F
el AHejEle PPNEE ANde FFRANA
HATFEI(ASC, Avionic System Computer)’} €8
3tk

AN@RRE 7I5HeE APAIE7IHUD, Head-
Up Display) % wI5A@7I(MFD, Multi-
Function Display)E EF¥ch AIANA/E ZFA}
o] Adk Alopo] Hx)3 Fd dRPAS &3 RE
FABRE A 4 2 3oz destd 9
& A 2 A ARE AlFshe M 88
Al@gnlolt. A E e dFAAF AlaEe] @
g 2 BAE A% AEPHEAN B Okl B
3 JRE AQIT AR 9 EFEAS
789 F2E(Raster) FAPME w23 9y, A
HAA7IE SR 22 5 g gk
e A Qo] TFSES 817 93) BaE FAL
$ARY FEEE Y F UE AXNE(Cursive) F
APEAE A8 A9 RS ARg

ASCe HAE, BAUAE, 74 S, 1894
5 B3 A2 B 9 BAASE d¥ske ¢
€ #3719 F AFEEA, R 353 € I
of Jg ZFALY ¥ dx 1FH, FUIF/IHA
BeAe g% A& A4S 34, $37) T 2
FAEEY TUEEE ATt

=& A@RH 9 QEHo)A FHL REIEE F

Al Slol, old U/2d Al sgshe guld
U SAPPEL I5FolAe ot 224 ASCe
& 3719 F AFEHEA AT, B, F
T W ANEAT, A2d B 2 SAATS
ks Y qFE FsEe gdd A
AEHE TR AsiMe SApEe] gadde] A
Asit & & ok

€ =2 T8 3719 F AR A
A7) 2 PIeAB7IE etk deAAMARE
e a3 9% A7) RES A4 2 FEs
1A 2 HIBARE B O Adve e
A7 EFHoZ 3Urk £ =EAXE ASC 4A
A8, GP E& sf=do] 44, skE/AANE T
2E sj=do} dA, Ay AzEdY dA, A%
g AETY S Vet

2. SEHXAA|AHZFE(ASC) MA IR

ASCE B8719 Y 2 ERACIE 99 =
39 U424 AFHZA TLF 2L A5 53
a1

- FAEE 9 A 2E B4

- MIL-STD-1553B o] % zH& dlolel 54l
A

- P, w25 2 FARES 9% A
2 AL o

- HUD #AAE A& 44

- MFD #2H 48 A4

- A2l Hlge. YA, EF 2 B
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Video

[ 1 b4

Dlearsts Gursve Disorets Rutor
ou (3 BB il R e A

(28 1] ASC 2& 74 % HolEl 8%

ASCE GPS/INS/ADC % T4 dgrlaglozy
B dg€ 2 3719 944, 24 & 97] JRE o
43 IPPR FHAE, WCS(Weapon Control
System)$} A3 FAHY B FTEAFA,
UHF/VHFE 93 Aofdl= 7158 Z= us3y +
AFEoltk. ASCE % 10719 6U RH=E gAjgia
Jor, o5 34 2 A JHHolAE 1Y 13
1=

A2E HaE VME HAE 98 Wi 383
¥, 2#Y wWAs GP(Graphic Processor) #1%
&7} AAE 2#9(Cursive Generator) Z&, GP #
2287 22 ¥ Y(Raster Generator) EE %
BT @ AlZAE(Video Multiplex) 25¢] 92& ¢
& ey Aotk

CPU #1 % #2 EEE 39 AZEJ
(Operational Flight Program) % SCIL(Standard
Computer Interface Library)o] BA1E Ajl2d %A
5oty o= <Qld9 3PHE  RISC(Reduced
Instruction Set Computer)d ZZA|AS i80960KB
g A8y, =29 AA7)E FLASH w2, 3
E RUEIZ EPROM, HloJE} ¥¥22 SRAM, A

74 | EFARE71E8EA] ASH A2E(2002d 79)

28 WA 9 ZHAMA EAL CPLD, Eold, ¢IH
e, RS-232 Bl 2 7A€t

°]F 2 F9 CPU R YT dj=9of F4s
Zt §lot CPU #1 EE2 Al2d 54 2 dF =
23S 39311, CPU #2 B& A&7 2 2
7Re] lsAIE I JAE A ede] HARY
(Display File)& X433l GP #1 2 #2 &4 g
e 9%E gk oHd e A"y B9
o 22](Global Memory/Comm.) ZE& o433 X
Ffroll &) 7hs3lch

GP # 2 #2 E§& CPU #2 ZEEHY e A
AgAE Yu FSse HE @), olF ¥ F
(Window)® 22 238 UA A (Primitive) €31

8 FY8d ANE BE ¥ 2 2B A
gtk AXNE 2 ZB2E BES 4 AHAEY] B
WsAA7IE Feike s E FFHes A
ke ZEoth.

GP EEE CPU E&d AR sledo] 74%
20 QY. &7 a1y Z2AAe BE 2 ARF
719 ol diMsle HRIOZA, W8 ZTIAMZ
ag Z2ANY 7S BARIES AT 1
#x GP ZEY ZZAME CPU EEdM9} 22
oldlo] RUGUKBE ©Alsky, A8 181y ZaAA
ZAY 71%S F35P] A8, 2 B ¢ 2
o A& 19t 9 AARAG 249 GP ZE2 3}
TR A2 Zou) g AZE0Q] 1Y
Heole #4e gEldoen gy 2 AxE 1
HYE AT A4 AT & U= A
ojf EEE CPU EE9 Held, <J=HHH, @459
=325E Adstae =g FA4e] Hik
3t

ANE 299 25 9 gaH 2y 2852 GP
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ANLAE A4 sf=do] 9] & a9k a9y A
o 34 Ay wde AzAY REZ %
A5E 293t o] REES Z 1Y Adrid o
#® w23 =(Graphic Operational Code)S ¢=ut
£ FIFO, ¢88 ¥% % does S3ld AE &
Z gy H¥€Yd Afele a3y AR, 4
A2E @ State Machine® 2 749 =el23=)
S FAAA 149 a9y ANs sty Hoy
o5 2 BHY We A deoleE 13y Hy
(SRAM, VRAM)9]| £t}

g ANE 9 gkiE adg REES dolg
7} obd B wge AFE A4k REEE
A EA9 g drQkd] digh 7k wide Al
4L 98 CPLD ¥ FPGAZ FAE 133 =
2 AZE o] 83t AAETE

Hde AsAE] REMUXS 2heE a8y =
B4 ARE 2 A wide 413, 1 Ade R
BTl Fdgt AYHAZE 2 /e MFD| 2 &9
e 71%, 1 719 AVTRY) 3 Ade] Jgrss A
93 =38ke 7%, 7MiE iYL Ase} glaE 1
99 vde A5ek A P8R 715, FATAA
Fhee} vlg A% djul 2y vige 459 9y
A e 93 A8 Symbology Enhancement)
7¥s, MFD9] 2219 vl 3= 72Z(Contrast) &
55 2

1 ¥ REEA AA3E 2§, W=y 2 54
BE, o[iHlE X REE] Ut

HYFF BEL 7] ALolr 28VDCE FF
Lo} +5VDC, +/-15VDCY A4S sk 37
o Al uy/R zte] A S Folv)
13 EMI 9E1E Egskn gl

e
e

Ho
ool
Ho
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HEe] 2 FARES Al2de] FHuEe 2
RS-232, ARINC-4299} Z-& HEBAXET} Yth

oE AHYUREES VY F ALTHAQ
MIL-STD-1563B &% U533 FAMEE 54 ¥
B3k W& HEEY oIS Y/EHFEET 60
Ago] Sick.

ASCY 3% 94 W47 GP #1 BEE, GP #2
2E, AAMNH 289 2E i 2y 2§, HY
Q NzAE) RESE Y GP# RGP R &
B Y4H ¢ /RS aefEle Y 8
cHolz FEEAL o]F Y3 GP EEY 3F &
& 2349 Aot Al AXE 9 giEof
g3he Ao aHY R SRS S

3. GP 2= sI=9I0] A

GP RE89 AL IY 2049} 2o 80960 Z&
A4, DPRAM, FLASH #®&, SRAM, EPROM,
CPLD % <IE#o]x HzFos 744t

GP RE¢& 32 HIE(OXFFFF FFFF)Y F4 49
$ 79, 19 3& vixd 2 JORIEY F4 &
99 Jehith

EPROMS RUE T80T AlAd He w7
Ye|, 228 g9 ¢ A& gol&E FLASH H=
g degssle 7% F38t. FLASH w=s)
o dez=d g Fgoe AANTLe Es
aRgAr A GNEES FP g 93 A
A9 BA 2 BE St 2eady gy
=& A48y, ol 2y wAE B AR
gkaE 2y 289 FIFO AZ3h AR golg
< FLASHY| ©Al¥ =3(Embedded Symbology)
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(2% 2] GP 2E=eo| iif 74 ! Hiolet S8

oltf, Y435 Elo|B(Arc Table) == AsYA] 9
(2) a7l FEEE 539 44 2 4909
BaE £0|7] Hall, 271814 mlE] AE HojEe] A
3 AE-S AM3Y SRAMY EAHYYGd HelE 3
B2 dloje HolAE FEI] AT FFolth
SRAMS dloje} gHogx Heol7l FFA W
2 A7 A4 2 AREe 9otk DPRAME A
28 WA 9 220 oplEo R QIEHo|AE o
], CPU #2 E8lM A9 29, 2AWAE
B3] Z2AM7E S 4 Aok

Peripheral Control 98L& /0 F4A%Ec2A 1
gy A2Ee] #e 9 FAE A% 4% dHA2H
9 Bz J9FXNEEA # 13 Zth LED Lamp
Registere GP &9 A1¥ ¥ HHE 98 LEDE
2222 o) AME¥ch System Fail Registers GP
Bgo] Heo] Q7ME F 7t BEoAAEY WAE o
Az 7FEE gE7] A% AsEA, o] Jse
Setup Control Register7} &433}=]ojolqt 277} 7}
53lth Enable Program Registere Flash |22
of T2 IS & W AR AT AoE, o] s

76 | FEAHE 1S ASH A0 79)

BFFFF FEFE

Processor Reserwved
$t-uy vuuy
$CDDD 0DOD Reserved

Gr aphi
$400D BOBD aphic Area
$3000 04DD Per ipheral Control
BIUUL UEET
$3D0D 000D Local DPRAM
52080 DDDD Reserwved
$20DB DODD Spare SRAM
£2003 0DDD Arc Table
£2000 DDDD Local SRAM
%1008 DODD Not Used
1007 DDDO Symbol Table
B0V vUBY Flash(Firmware)
$000D 200D Beserved
S0000 O0DO
EPR(M(Monitor)

(2% 3] ozl ¥ 2 /O™

£ o]83ld Flash #WXEgl9 ‘WE' A3E 7L
CPU Configuration Registere GP =59 AYS
9J3le] AHEshs ASZ Setup Control Register”}
ggsololgt o] A3zE & & Uk Setup
Control Register= CPLDW9] t1& #HA2HFE Al
Alsetup)3l7] g A3 =, o] BHRXXE} 843)E]
ojolet System Fail register®t CPU Configuration
Registers) 2717} 7Fs3lt)

External Input Status Registere 242 29]3]
qH AHE ¢lo] Soly HYAXHEA vy
Alggoz AREETE BD ID Read Registerezt &
EY £/ E Q48] Y AMS-Eh

Cursive Draw Starte Frame Synch Interrupt
BHAA GP 252 Display BankE wHtx djgd &+
&o) ghHe] 27] FEE F3P3tdol 1877t Al
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[ 1] Peripheral Control Map
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> &

2| x| 2B

0x3300 0000

LED Lamp Register Address

0x3300 0010

System fail Signal Clear Address

0x3300 0020

Enable Program Register Address

0x3300 0030

CPU Configuration Register
Address

0x3300 0040

Setup Control Register Address

0x3300 0050

External Input Status Reg.
Address

0x3300 0060

Board ID Read Register Address

0x6400 0000

Cursive Draw Start

0x6400 0010

Cursive Graphic Engine Draw
Start

0x6400 0020

Cursive Command FIFO Reset

0x6400 0030

Cursive Command FIFO Address

0x6400 0040

Raster]l Graphic Engine Draw
Start

0x6400 0050

Raster] Command FIFO Reset

0x6400 0060

Raster] Command FIFO Address

0x6400 0070

Raster? Graphic Engine Draw
Start

0x6400 0080

Raster2 Command FIFO Reset

0x6400 0090

Raster2 Command FIFO Address

ojmf 7] A9 wlojHE U9 ek Graphic
Engine Draw Start= GP EE°] 1#¥ =2E e
FIFO| A2¢ & Z e taEdo] Jde =5
271 A, A7 Fhol Y 2IE Yo}
Graphic Engine FIFQoA s W3 & ¢17] A
gt} o) 27] A9 HolEle o9 Folth
Command FIFO Reset2 GP X&°] DPRAM(Dual

Port RAM) Interrupt ¥AJA], Symbol Update Flag
& 728} Symbol Update Flage] A=) Sle
7% Command FIFO Reset §%< #H3}s] FIFO
g AN & AR 3 ZH YY) faZyo] Y
< FIFQo| 7] AJZ3it). offf 7] AlY] Hlolels
e} Folth F 20fxje} o] ehiE g JY
2 8 HE Z3 2 JiY BA(FEEY 2 HolH ¢

& ¥rd 9oz P g WHPHE 7}
Az VRAM 9908 FAEL, ANE J#g g9
& SRAM %oz 32 HE Z3} 2 sjo WIAR
7490 29 Aolgde g ¥ AME AT
2 dolels Aojaly] Y YFozA Ty He
9] ZF gA2EEY 39T GP REL 1Y
259 A|AHBIT, Built-In Test)& I3+
FIFOE AXA &3, § 39 FA2 FH gy

(2] 2iaH ¥ FHAIE JaiE oo

0X4000 0000 -
OX4FFF FFFF

Raster] VRAM(DRAM)
Area

Raster]l VRAM(DRAM to
SAM, SAM to DRAM)
Transfer Cycle

0X5000 0000 -
OXSFFF FFFF

Ox6000 0000 -

OXTFFF FFFF | Heserved

OxB00O 0000 -
OX8FFF FFFF

Raster2 VRAM(DRAM)
Area/Cursive SRAM Area

Raster2 VRAM(DRAM to
SAM, SAM to DRAM)

Transfer Cycle/Cursive
SRAM Area

0X9000 0000 -
OX9FFF FFFF

OXA000 0000 -
OXBFFF FFFF

Reserved(Raster)/Cursive
SRAM Area

A 7|16 88)A) A5E ARE Q002 79) /77
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27X Z84¢ #5 5 VRAM % SRAMY| <
st 718 794 4 vk

Zk2H W 512 x 512 A2 FAHE AW
olef, Z} Al 8 HIEY 4 A=E 7tk HFA
9 X, YE2 & 3% 20| 47 9 749 Holg HE
2 T4

AAE HE 40% x 4006 YAz T, g4
Z2 4 HECt} AAHE CRTY A #HEE 9
3 a2 £ FARGE AR Aoz 3%
< ARse Wojh WEdos AME AL
Zt AEL 349 AR gEEA SRAMY £A13 L
2 AREY, 2E ABo] AFHUS o, F 49 7
o]l 3= X % YRR HoHES 539 &5
2 ¢o] o] 12 HIEY X 2 Y DAC(Digital to
Analogue Converter)& AA -10 ~ +10Volts®] A
eE Ao et ojw) SRAMS ¢
= £EE ANE =39 879 A7) Ak =4
He4E vAu AARE 78 Ajle] weth 18
w2 AR g, GAe] ofd EE A
shetle AL AR 13EY IFE AT
Uk

(E 3] 2tAF el 2lHatE

A29.. |A24... |A15... |AT0.. | AL
AS1 | ASO A25 | A6 | A1l | A2 AQ
X Y
0 1 0 A% 0 A% 0

(£ 4] FHAE B{H(SRAM)2| ojolEt

D31.. | D27.. D23.. D11..

D28 D24 D12 DO

XXXX Pixel X Coordinate| Y Coordinate
Code

78 | B=FALRE 188 A AlSE AR (2002 74)

4. JoiE 2E =)o) MA

4.1 2IAE{(Raster) 0= 2E AH

g2g 28 5 19 49 o] 2 Ads 7}
AW, 242} FIFO, 13¥ AQZ/#AXH, Aolz3,
HOQ H¥ 2 RAMDACSE TAEL 2krg W
Ao FAFAL WAoo ZA RS-1T0A EF02 44
Hok: AR A 87AL 480 + 480 HA s
E, 128 A4 2wl ARG oR Fag

g2E GP REERH a9y 9HISE S0Hz
F7)1Z FIFOF F3lX 4¥wo} FPGAWR +4
2 aHy d7le] olF siEsd HE, olF FA
2 AT 1Y WEE Aesld 2e]v](3iwst
249 FA9H, &4)F FRIY avie
VRAMSZ 748 =Y HHd T /8 F4
of &4 dHoEls 2= Aotk EIYHYU Yz
(RS-170A)& 30Hz #7)2 VRAME & 99jz &
AHoZ glof ZE #A2E 9 RAMDACH #g
5d R(Red), G(Green, Sync), B(Blue)d £843
7} A9,

—
Chl jorord
Graphic L
ne
Clem ) "0 | T1 ,
RW DUTAUT ?
RAN DAC =4
Group [+ . [:> -
=
ch2 o
o2 e |
ch2 |.._J\ Engne
& -,I L
Conm___‘/
FIFO

Rogister QUTPUT
Group [ conmoL ) RAMDAC
[t

PEr

(28 4] 228 g 239 P
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42 FANE(Cursive) 2= 2E A

ANE 2y EES 1Y 59 Zo] & a9y
FIFO, e dZ/#HAXH, A3, Hit)e ¥y
9 X/Y DAC(Digital to Analog Converter)s2&
T

ANE HAe gdubAel g Whals) 2 FA
g A% £, A9 A ¥ FAEEE 4 A
ofgle] AES MADE el Wolth ole}
Abg e X-Y E2H, ofdE1 o4z AINT
o Atk AAE WAL FHPx, BAE L JAZI 2
< EF 4ol gAY, B dFdXe TS 4096
« 4006 g4, G4 BAES 16H, HFHAYS
+/-10Volts Z A3Ich. AAH GP ZEZHH
a2y 9HI=E S0Hz F7)2 FIFOE F3iM ¢
gulol, FPGAUIR 7AE 129 dzo] o2 3
St M, olF, F 2 35S 1oy HHEE A
3 ae)r)(shdaade A9 2 $9)E 59
3ok AXE Galse oy dxo] SRAMOE
748 =ZHQ woldl £AFez A FHE dHoEE
71831, EgAlo)7le €A¥eE A X voEE

AN
SR
) e
LU
0
F) ot ﬂ
81 o Grephic
ECon'm Ergno Decmcn—fx
B Roger |,
TR
Group CONTROL q:% ‘
v o& J—H{oEouTen
A

A

(22| 5] FHAIE JalE 289 AME

S0HzZ ¢Jo] X/Y DACH Heae] 4%/432 Hi)
A 7 AsE MFeEH AAEdh 9
"On/Off"E Aofdh= ZA&e RS-4228H]9] tj~=
ZE 452 WEn. s 39 2 AR
o Ao W2 17 FF Fupr FHo] EAS
% & EFAQ $HAR 2 A=SHE v 34
o AEE AAstdof gt dlE o, ¢ AE A
£ W F & Ax AFes W AFE HE o
Fid a71E SuE Y, A E Wo]
MR @ AelellA ol AA e gk 1z
77 39 2@ (1) Bright Up Delay
Start/End, (2) Pre-slew Delay, (3) Beam Position
Delay9t 22 Elo|® Aoj7} Hasjrh. AXE 1)
T =y ¢ vz A48 X dolget ¥ “On/Off”
dolele BAld g3AAN, o]EL 7Y fE A=
£ B3 299t & AF djojE= DACE A+
AT J dHolHe e Y9t getA o5
718871 A3l (D3 2 9] A Aojrt ¥
83t (29 &&= B9 “On/Off"A] $EAF 9
gk 3P F3ol WAEHH, olF WA A ol
g2 W7kA] JIHdEHTp} olF-E s AAAIT
Fasih (32 A THEA & Ho] 053}
of M w7k Pag RFAztelth

5. T AZE 0 MA

a2y axegole ZAE % AANE GP EE9
FLASH #=2d] gAso], Az &%, a2y
ea duEE 48 2 Y FHEA Aol
FHPshe sf=go] N Y Ad Lz EYolo|ck
=232 (1) F 7, (2) AA5Y A JEHE

garrAtaelrEsts)A) A5E A5(2002d 7€) /79
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[# 5 ZFAlm(Display File) = [ 6] 2= A4 HHo
- board ID, channel enable ID Command ID Command
- BIT enable, BIT report
1 PRCB ;
- CCB, RICB, R2CB pointer 1| move 13| jump_call
- check-in report 2 | draw_line 14| subroutine_return
- display file address 3 | draw_invisible_line| 15| infill_rectangle
- harmonization 4 | draw_symbol 16 | infill_triangle
- cursive writing speed 5 | define_window 17| infill_arc
- bright up delay 6 | define_translate 18 | set_anti_alias
_ o 7 | define_roll 19| reset_Y_depression
b t |
> | micBicCR eam position delay 8 | define localscal 2 g
- pre-slew delay efine_localscale reset_window
- x/y offset 9 | define_flash_rate | 21| reset_effect
~ video enhancement 10 | define_fore_color | 22 null_command
- global scale 11 | define_back_color | 23| draw_arc
~ Rl Palette 12| define_line_type
- display file address
- harmonization
4y offset oo o ABYE Auls FRoRA S8ES}
R2CB . - I —
31 PRXB | ideo enhancement M B ok TR HuYe 93 Ta uy @
- global scale E $980 ¥ 55 CPU #2 280 GP #, 2 &
I Lt o Weske 1Y BAne ool TEAE
isplay file
3L A Bg Al EAER
4 | Ri/C FILE | (raster channel 1 or cursive Hehdch Z2AM SAZH(PRCB), AR FAE
channel) g(CCB), 2H HFAEHRCB) ¥ Z2E/AAR
5| popLg | disolay file AAFHLZ TS, o]E2 DPRAMS AAFAZE
(raster channel 2) 3 Ao gwEn. a2 FEASe

Aplx 28 (3) ANE/EREH 29 JHYE AH
2 FEI5og FRIFHAG ()& 239 A2 %
718}, wlol T2 2718}, AAAHPBIT), AEHH
AY 2 F3 w8 AAIHCBID) FHoE2 149
2 9 AHHPH A ANTAE Hol o
A& guEEe 798 S2E/ANE a3Y B
E9 FIFOO 12y HHz=g AdAgsty, 289 A
olg ZE YAXEHE FAFT (3 50Hz AR
2 ZH 4(Refresh) Efol™, 30Hz ==E 2lZ#4 B

80/ YFATIL7|& A A5A A0 79)

A7)7} FpHHolm g ¥RIHE FXIEE S )
T8 Al2E B2 RalE Fo]7] 943 AU
A3 dlole] € 4 Ho[HIHLE FEE FF
dojelgt ZNET. AT AAR=Y WA o]
N2 Holxg a8 we i wojErt B
"ol 53 GP EEo| 2¥ERkloA tezrd AE
dlole] TXAE FLASH wlzgle] ©ajsiz glo],
&8 AZEYoldN FAY a7l FAA 93,
A, =Z7), A, $45Y 229 A AL HolE
Iz ¥UHE AggozA Holg F4 13 2 A
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i) $9E ST, X 62 DY) 2
52 etk Ty 9483
o 0 st el B A, 3, o
5 gueize Azeqon ohlz 19k =
o 2o AN T B xm@_iw ADs =
g 59 5 9otk TU ADE 64 HE 45 B
Ag wEgos FYPoz °16H L5 A
2 9902 Agsel, Axd 2784 42 ol
BE A3 4ES 245 vlg ang 148
3, olg nﬂola uﬂo]aﬂs}oq 43 gojzo] A3
o AN A3 FRES FA5E 95 HolBe B
22 %}&6}@! EUHE go] ADE AR, |
£ 94 Hze 9l Pe 4¢ weges
Fgste ol 249 It Fadn, ZE
a3y Qaaxe) AAH, BE % olse 344z
2 Fsjolel AR T2VIE TET 4+ 9
o %A goR AW 2 BPALlY £ 2 9

39| Ao] Ashert.
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