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(Design and Implementation of Multimedia Functional Module for
Digital TV)
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Abstract

Current paper introduces the multimedia functional module and related interface development for digital TV. The module

is developed for displaying the image captured by digital still camera, camcorder, or PC in the digital TV. For these
purposes, the module has the interface circuit for accessing five media type of memory cards. It decodes JPEG, BMP, or
TIFF image data saved in the memory card and converts the image data to analog RGB signal. It also supports three
types of output image size from HD(High Definition) to WXGA(Wide Extended Graphics Array) resolution. So the

introduced module could be adopted in all kinds of digital TV set.
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Fig. 1. Block diagram of general multimedia processor.
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RESET l
CPU_ADD PIXEL _CL
6.5.4) IDE ‘éz? MODE | HV ~m—5>
1. S e S PIXEL OLE, SS_)mcl HSYNG |
PIXEL CL¥ 180 ¥ DEN
TES=Cwy Gen. | IOWR, Gen. | v sVNC

€D CD IR
CD_IRQ [S21E9
PIXEL CLKI Signal
Gen.
g 5 JiYE CPLD Uf =5k
Fig. 5. Functional block diagram of developed CPLD.

5. CIXE TV Mol 2229 AlZjd S

Az g Alzdd gle dA" TV H9l =g
MFMS BE=zte] dlolg] wghs 43| 317] st
A2 D(serial) B4 71%5& FEA T of A BN

o gAE TV vol Bl ulo]Zo|A $=Alg AL}
9 YRE 7] e MFMS REd Agsng Fds

At A W og = CS(Chip Select), CLK, data®
o]Fo|z 3 gl AlEld F4ls AHEEATh
6. CPLD 22 3#

A e 2 74 247k AdEHol Ay Rt
71% A#lE  CPLD(Complex Programmable
Logic Device) Wel A H&(glue) 2802 FE3IAT
T&d¥ CPLDY W a9 59 2t

B AlxdoM AM® CPLDE A A9 715 852
2 7" otk A WHAE Z2AAMY HEe =
ZEEE 7o IDE QdHH|2E 95t ZzA 29
W2 AFE o] &3 IDE SJElHo]ji] Hadt
e S Zlojn], 7 WA IDE HAdA A
e vE 7= &g A2E 78] 94
Al 717AQd B4 dEd stz A A

H B L
¥ EEEE

e {m
(Y

Mr ofe px fob
O foy >
N

S

Bl

o]

o

(1092)

CPUA] 6:5:4] 100 --> CSD asserlion
CPUA] 6:5:4] 101 —~3> CS1 assertion
REDET AEBET-
! 1
—Co6—e] —C86—]
CSD |—oc_ceo— CS1 |—sk_cai—
- CPM_r—e] —CPU~—]
BRESET- REDET-
! 1
—8 K;_C'T —BIG._.CH-»]
I0RD |—10AD—— I0OWR |—10"p—8
— RN L —aHS L]
a7 6. IDE 2HuolA~ B 25T
Fig. 6. Logic block diagram of IDE interface.

L

PAstE A714Q A3 E oj§dte], ZRA L7} HE
7te9 AY 2 AAE ALY 7 e AHPE A
Agste Aotk Al HAlE Tdd =y &
71 st taEy o]
13} A HA(sync) ANEE

o

poodly R fobe 4

81w o mjn

e
o

fob Adder F2e @t vHe
552 studo] 29X A" wet A 7}
A BE(1366x76%p, 1280x768p, 1280x720p) & 3Bitol
#HFsle Pa 249, 3 A Z(horizontal sync), T2

A ZL(vertical sync), data enable 21352 e AA

# Nz gaZyo] A= Ao sk 3§
AEe| RGB 3¢ 98 & AES o

t. IDE QIE{H| O]

gof Alg-EE ZE2AM7EIDE YEHAE
%o} o]F AU § LS CPLDE A8
52 4439k IDE Qs 2" ns =
AA Nzd Blae} T8 7HEd A3, dolE B,
address[1~3] & zulg AMg3ln H| 334 2359

IDE_CS[0~1], IDE_RDUDE Read), IDE_WR(IDE
write) 5& A 02 AjZo] AASAUrE HAAA
IDE AEjdHolAe= 19 63 2t

IDE #F°] dFHo] d&e PALHEY 49§ =
ZAMe vimg W eHx dFq ¥FE ok

CS6(Chip Select) @9ule] CPU A=#2[6:54]& o
43to] IDE CS0¢ IDE CS1o] 84 dHassertion) =%
£ 24& A3 39 o= 2[321]& IDE tute]
2~(MEY 7= AEE) AH AZ3tA 16HE oA
A2 st=2 FA4 282 IDE_RDY IDE_WR



2004 118 MASHE =2 H 41 A SP A 6 &

FHMCPC, CD : Cand detect signal

HRELCOUNTERLARST

RESE T—-l 1

RESET.

1

IRQ_cou

~IRCLCOUHTERS (—~IRO_COUNTER RS T iio-

IRC_COU

RYER_MO |HIRZ_COUNTER-. —IRC._FLiG- NTER_RES
DULE ET
—Pi{ ELCL) = —F1CPCad 1RO _COUNTER RLT_Ban
HEsET—l HESETI
IRQ2_FLX 1RO

—IRS. COUNTE A [—IRCLFL e —IRQ_COUNTE Ry

IRG2 .

& PULSE PULSE

Fice
[

a3 7. CDJIRQ 2& EEX
Fig. 7. Logic block diagram of CD_IRQ.

ABE 52E 9% Wy ¢/
o]-g3ke] IDE CS7F 248k 7
gk

RHWLE
%% 4

i

AED
Al

o]
8/ =]

v

7]
%ol

O

L. CD_IRQ &=

W2y Ft=s AR Al AN 2
u, o] o] vRg 7129 A9 2 AAE AFoR
A s 2 AzgdAdes a9 790 CDIRQ
(Card Detect Interrupt Request) 223& o] &3t}

5 w2y sl=o) A9/AA wet LAsE A
%l CD(Card Detect, low(d9)/high(ZA)) AEE ¢
tol X @ MA £07 4 F8 Alo]ZY active low =
Bt~ olg LA} JHYPERZ dA &
AA B GEE Yttt =3 CD @S adE =2
AA e PIOZ deste] ZEAAZ JHHPE 24
2 F o] & Hol BoEA Y E AAE FE

F e P2 AL 9

A A7 vIA3] dof

¢

s

n
4y aE g ou

»

T=
s

il

A |

1. GUI i

489 o

DTVel A4
7134 &

otle} §7 7%
yekdc}, o] 28e Apgarl Agde
z7|3hd & vehdoh w2
4 99&y W ste 99
=2](o}o] D)9} o] A AL srlo] EAIB. H=rt
AYEe) oA gow wWEy Fzrt gtk wAA 7}
FAE shd #FEds @A vRevt=o] WA &F

L

rl

(1093)

235

o

YR A8
(4 e

S QTRCN0Y
WA N8I
X017 BB0%AS0

EE

8. Helojcjo] 2IPisol MEH DTV
8. DTV applied multimedia functional module.

Al
Al

2 EAEE, a4 AR
ECARNENE BEY
BT o83 A1
@& % otk olg Agg)
&, HARR, A4, 4
Ve B g
AZEYOR &9 MCUMinimum  Coded
Unit)” &2 swe) mojzEoh A8d o) 4 of
olZold dF EHE o]F¥ = & ML
A Y Ee (directory) W RE g A Az
oR AYZ @ s RoEd B @
A AdE se wpdus gAY gAHE e
EXIF ¥Ue gzste] AzsA), shiel =,
SN, BINZ, SFRAYE, ALz 679
L

EAGT A 715 e ZYolE 49 AT

o
“o ox |o

e o] u) =]

g
21
= of

= l":i ok
N

T

to o i ro

B AA ofo]Eo] = tF
Aghd e vA g o] HASE B
A, 73 ®A), SHEE ojd/oE HY] V5L
g5 o]

Y 9= AAsE Z= Ao B34 750
stdolt). o] R3hd 75 =
& 2% 32l thumbnail 2
&t dole Jds A9
P A B FATNE 7
o] MAstHes HAFA
AR 71eE T

o gl Beh AAE

b



236

a8 9. PP &dH
Fig. 9. PIP screen.

Tl 10, 7EE A|AH(MH)
Fig. 10. Development system (front side).

32 11 PEE ALR(SH)

Fig. 11. Development system (back side).

EE AY/AR ddE ¢ ok fAdrse oA E
90, 180, 270, 360(0)8] o2 AAWFoZ I H)A

¥ % gk

2. StEQI0] i

% 107 118 AA 78" A2gg BoFr o
A 2Ee DTV Al&Elol] oj=&(add-on) REZ 7&
go] ARgsHA HW, dR2e 7t=oA JPEG, BMP,
TIFF ©J"|A& ¢jofA] o}d21 RGB A& DTVE
oz gagyo] fFe 7ss Fddch 19 10
9] RE Ad W2y JI= AAUd-in-1 type)dAE

OXe TV HED|go 277l 259 AMA o &

(1094)

oM
ot
e}

SD, MMC, MS, SM9] W =g 7= Qe Ho]AE A9
o}l 19 112 29 JHoe= CF wEIAINEE A
Azte A2y Ft= Ao] FEE gl

B A28 [DE Qg Hol 29 HEy 7l= HAES
2, 32 H|E RISC wlo]zz =2 2A(CPU), o|nlA] &
#g 9 gagde] ZEEY, CPLD 181 YAY/
ofg R WEV| ZtE W xR AT %3 sl
do] ZHE o A F thge Aglel| 83
7] 918te] W& CPUY 2ZE o] JPEG YRHE o]
43t & A2"gE T

A28l b & S BEH, A2EE WEHoR A
2317] Yste] Wime 7= A HolAE PCMCIA ¢
HEE AMRSHA| &3l 57149 WE WEe Ft=E A
Yes splow vre = AEEY ICE IDE 9
EHo)2E Fggozy v 7S HIh

TOge AT E A Y] A vhe HEE A%
2 wE7) $8led XILINX CPLDel VHDL 2&& +
otk FtHe s Ry 7= AEZHSY <l
o]~% 9% IDE SHdHol~ 24 9 Jl= AES

HYE w4 24 =9 Lol gtk

—

V.2 B

g

tA" w9 A Ee]l soludA MR Ji=
1 TVl H&slEE MRS 7lEo] ARHR
ZFAlolt), B dAFoNEe txg sl 59 v
Fteo] AFE JAYSE b2 RGB A5 &
DTV 8o 37| #13 HEmdo] 2I/b)s 5s
TEE SR 8o, DTV A28 e Bu2 4
Nt

& sEgojHogE nlo]laE ZEA
ZAEEY Alo]& IDE UEHo|2 W
FEu] Aoy} Alade] S
folatA et 2ZEJAHoTE AR HA
215 435S GUI 8ds 43k, AA 9
el daZdyo] 7% AHES HeshAl stk g
Mad A2gE teket ofd2 1 &9 fAEE A
317] Wi ou3 v g TVelx A& 7bssich

B Ao M AR 9G4S DTV st £8317] ¢
AZE ] JPEG HIZH & oj&ste] Al2"g 4
W

N

foye,

o]
B

3
sgxw %o st=go] JPEG ©Eu7}t
4 A CPUZE 7¥toeg 7idsle] JPEG Tl
FAA T 2} o) e ARG Bak ol

(e s

=

=
94

i



20049 118 MXISSE=EN M 41 A SPH 6 = 237

MP359 AH&=E tAE TV 288 4 &S o
G HElvHo] Frp Mu|xe) e HESI vk

#nzd

[1] Datasheet, "Design rule for Camera File sys
-tem’, Version 1.0, Japan Electronic Industry
Development Association (JEIDA), 1998,

[2] Datasheet, "Information Technology Digital Com
-pression and Coding of Continuocus-Tone Still
Images-Requirements and Guidelines”, ITU,
CCITT Rec. T.81, 1992.

[3] Datasheet, "TIFF 6.0 Specification Revision”,
June 3, 1992,

[4] Datasheet, "Information Technology-AT Attach
-ment with Packet Interface-7 Draft Revision
2a", T-13 Technical Committee, March 2003.

X Kb
4 o (A3
1992 A E5distw A A-Fst
Ee
1994 AEdista st Azt
33 &4
1996 ~1998d 7 Ko &
el HAFEH wa}
#4 T8

1994 ~ A LGAA A4 F
<F ARk A E TV, Embedded S/W 74>

z M SR
19890 AWt A3}
4
19959 A AFMA Ho &
CEEREL L
1999 A& QAFFA H &
AR EAF %
20001 ~2001'd 42 wiz2AIRF M 73D T4 3 A
AVCA} A4
20029 ~3A BEATR AL sdTL
A4, TEHE Y
<F BAECE OAE TV, 84843 9 4das

8>

=

(1095)

7

[5] Don Anderson, Dave Dzatko, "Universal Serial
Bus System Architecture”, Addison-Wesley,
2001.

[6] Datasheet, “PC Card Standard Release 7.0,
PCMCIA/JEIDA, Feb. 1999

[7]1 Datasheet, "CF+ and CompactFlash Specification
Revision 2.0", CompactFlash Association, May
2003,

[8] Datasheet, "The MultiMediaCard System Sum
-mary Version 3.3", MMCA Technical Commi
~ttee, March 2003.

[9] Memory Stick Developers’site,
"http://www.memorystick.org/eng/e-index html”.

[10] SSFDC Forum Technical Committee,
http://www.ssfdc.or.jp/english.

[11] Datasheet, "Exchangeable image file format for
digital still cameras Exif Version 2.2”, Japan
Electronic Industry Development Association
(JEIDA), 2002.

o o (439

19999 AR ojstn AAF S}
£

2002 dA AEYstm Az
Fe3 A7

19994 ~2002d LGHA A} ¢+
A72 A7

2002d~AA ARNGE O 71& AFL
A7 Y

<F BARR oA oA, GAH >

B A F(E3d)
A4048 SPH Als Fx

st ¥ Z(HF3F4)
A38d SPH A3z =z



238

CXg Tv@ HEOOO #IP)s 289 44 % #

{1096)

3

fy

oM
e

=



