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Multiformat-Applicable Three-Dimensional Noise Reduction System
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Equipment for improving the picture quality of VHS VCRs must be applicable to multiple signal formats to the same degree
as TV sets and VCRs, and their cost must be reasonable to meet global market requirements. Since 1989, Toshiba has
developed three-dimensional signal processing filters such as a three-dimensional noise reduction system with a single clock, and
others.

As one of these filters, we have developed a multiformat-applicable, motion-adaptive, three-dimensional, digital-process noise
reduction system at a reasonable cost to meet the above requirements.  This system consists of a main processing chip and
a 2 Mbit first-in, first-out (FIFO) memory chip, and is applicable to the following five signal formats: NTSC, PAL, SECAM, 4.43
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ICs of three-dimensional digital filter
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Specifications of video signal formats

E5TE NTSC PAL SECAM 4.43NTSC on PAL
(EReg 525/60 625/50 625/50 525/60 525/60
7K (R #B B i £ (kHz) 15.734 15.625 15.625 15.734 15.734
74— F R (H2) 59,94 50.0 50.0 59.94 59.94
BRI B foc (MHzZ) 3.58 ‘ 4.43 4.43 4.43 4,43
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Functions of new three-dimensional system
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System specifications of YNR and CNR

3.58M % 4.43M F
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1Bl DC~6 MHz DC~7.4 MHz
RS SEEE +500 kHz +620 kHz
YNR i DC~3 MHz DC~3.7 MHz
CNR %5 +500 kHz +620 kHz
ST A E ) 2MEw b FIFO X €

%, NTSCi33.58M % TH", PAL, SECAM % & 4 1
24.43MRBTHB, wAF 70y 7 HEBFRE51D,
Eaimlis, /A XNy 7arviigyriiih-oTnd,
IS ANETE— FICHIS L M EREEREICI~ 4 2
SR SN BRI S A R v B, F e, B & kRN
SA—FBLUIAR) Ty aviBRs7 A—F %
EH 2o E s 2 TRt 5 X L,
3.2 EEEC#EE

JAZN)F T3k B ETAFEMRES SN hiGE
22D IC DIARKERETH DA, (ol {bihe & LOh
VE{E S HER IR E I (= lgg) 2 5, ikl
UG R I B (0 BIGA DS fic & L7ze HIEV~ovid, SHIl
TS AZ TR T X 5, WIS GE SIS D IR
el ALtz, ZHICEN 43T A7 MEESH 16: 9
T4 RFTARZ PEES D & bICEmER{LEYERL T
%,

3.3 YATLOOvIERDIRE

CATFARL 0y 2 ATATH BN, ANESOM
Huckh 2 M zoy 7 RGN H S (3), —2I3f
BRI e 2 A & Lz 4BfERkRTH ), ZoHI
ANAF—r—2 MEBRay 7 L0y 72 2 H0K
+T5/3—AbMPLL KB THE, e ICIZHEKL, ¥

TILFHEERTE /A XV Foa AT A

1
- s e & Yy s a5 ]
LPF: Low Pass Filter =

WW3DNR (2 IC * 2MEw FAFIFO A €D 25 7 THET 5,

ZFAAANEMEK LA, 2x—Z M PLLIE, H2I2R7 &
IR NV —T 7 4 Wy & T a TN R
FA VR CHE L, SEIEHIA S IR (VCXO)
Avn—F LN LT, ZORE, ST AR S TR T
N XYL F—F, ZOELCIKILE TN
BATH D,

3.4 BEZEEED IC AEL

EsHmE & LTit, o on 2 oy 74kl aofl
12 A/D 28I, D/A B ST e 7w, BEES
ANDIdD 7 Z > 7k, ARFERPHE SIShifiey 7L
5% 21274 24N H-PLL (kPR PLL) Rl 7%
Faib b, M2IomT Ly ic domkd ICICHmL T,
IAZN T a v AT AR 1Ty 7TRESARIC E2M
Ewy F FIFO XE) D20 IC TR T B 2 TER,

B /A RV avENR

B 3 1c=XICNRICX 3 PAL A5 5 T SN LLdGEE
BRT, MiE, ANESOSN 2ELSETHRER S L6
{2820 SN LLZHEL DT, KEIOEIA—INEET
F O HCERTEROUEM TH 5, WIEEST2.3dB,
{55 T 2.6 dB @ SN fhEicEsh Er i bz,

B eFA0tRRH

e FEEFRCHBLEZ LD, ZXkE/4 X))
Fra Ot RIEMATREE 2otz RO ICHMERBD
WHEERT . )

B 4 Rt o® S 2a—nThH b, 7—AF PLL [WfF
EHBIRLTOLHEA SDNR RUKEETH Y, ML
Nz, [@5 X0y A7 200N IEHERE A-BX6 T, #4:

53



M3, SNELEE

-
i BEES i
i smrt&?‘l L
i ’
I s
CF /7 2.30B
o) L J/ TyuT
2 [ e
o 40 s 7
® b snpmEm L
o I ’
E L s
" //1/
35
L L7 26d8
T - PAL
o '
|~
4
30 P T (ERS T U NN S NN T NN T SO (e DU (NS S N |
30 35 40 a5 50
AHN{ES SN (dB)

(S Y, 05 5 @ SN 8 Hss, PAL

FoizbBuTLfss,
Improvement of S/N ratio

#h. WERM%

Model development table
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WW3DNR module incorporating TC90ATIF chip
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VCR incorporating TC80A11F chip
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