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MN6163A, MN6163AS.

MNG6163A, MN6163AS

VITR# 5 —{ESmIBEEE CMOS LSI

CMOS LSI’s for Color Signal Processing

-

MN6163A, MN6163AS {2, VHS /X VTR @7 5 —{Z50EiE
§4H CMOS LSI T, 74 ¥ 2 MEFMEIAH 1 F» 7ic B
TWwET, AN6366N & D& b8 T, NTSC R 2H/4H/
CHNEE—FOA7—BF0EITEE T, T/, AN636T LN
4 bheT, PAL/EILSECAM/#IANTSC »3 HxnH F
—(ESnBITEET, .

Description

The MN6163A, MN6163AS are CMOS circuits for use in VTR

color signal processing circuitry for VHS system video tape re-

corders, .

The MN6163A(MN6163AS) and ANG366N configurations are

used for the NTSC VTR system (2, 4 and 6 hours).

The MN6163A(MN6163AS) and AN6367 configurations are used

for the PAL/SEGAM(625 lines, 50 fields) and modified NTSC

(4.43MHz, 525 lines, 60 fields) VTR s;ystems.

L B

e I2§28s (&, AFC (Automatic Frequency Control) & REC
APC (Automatic Phase Control) & i{z&V, EF4H5—
ES L ERARKCERTES,

OH&M(L, PB. APCrHA Oy JRMEBE LY, &
CEBEIHS—ESLTORIRXEBIHOCTFFHS
—ESTRTED,

O MNG163A, MNGIB3ASIE, RDOBEEAXHT 3,

W HSACEX,Pin Assignment -

. V . .

Vop —+{1 18—~ BGP
VCOIl —{2 17}+— TPB
scM—|3 16— PSSC

HP «—{4 15f— NCLR

MN6163A

PN—5 MNs163As 14— SYN

PGI—{6 13}—FsI
LOC +—{7 12}+— BERR
- Vgs —8 11}+— NREC,
PCO {9 10}—=BADJ

MNG6163A : @18-SDIP
MNG6163AS © 6)SO-18D

C B, WA KOy ZRIMER, 74—LFRY—

P YEEY PV ARERE, A—X PP
YA bASNRFEEBRE, K= MF—PLZ
SEmE, €/ vAFEK, ELERER,

B, BEHILHTE, HEEL.

o5V, 3mA DEKERE .

& MN6163A: 18t/7’71-7-/9$D[L/\-/’1'—>

n—#% Y —Mm#, DPLL (Digital Phase Locked Loop) [ MNG163AS . BE. IFTFy by =
78w 2&,/Block Diagram (S0-18D)
BGP TPB - PSSC NCLR - SYN FSI BERR NREC BADJ
N T\ e ) n AR /) N\ o\
8y )———————— G—0—0—0
Burst DC
| Shift
Burst Gate 1,1 VGate |y d5us MMV DPCP.C. |- 4
ulse .
S —
Phase l«—1] Ring Field Start
Rotation : Counter 3us MMV Inhibit Pulse REC/PB
1 ¥+ ¢+ 4 1
0° | 90" 180°{270" ——‘ FREQ.
I l . 1 Counter
% Ring Divider Digital PLL FREQ.DET. S
T 320 ° 321
L 1 ' l
% ] ) k)
SECAM _— : Side Lock -
DET. . fn Pulse PALDET. | | | DET. Pulse :f\ AFCP.C,
(1) {2) ’:J:\ (6) ’g\ [) ’gk
>/ \2/ &/ \J o\ \L/ & A
Vop VCOI SCM HP PGI LOoC Vss PCO
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B 3R A®IE,Absolute Maximum Ratings (Ta=25C) _ T - T"P’ -0 "" -0 C?
Item Symbol Rating Unit . :
TEHEE Vip —0.3~+8.0 A
ANHEE : Vi " —0.3~Vop+0.3 %
HABE Vo —0,3~Vpp+0.3 v
6 {FE R BRI Topr "—10~+70 C
{REFIENE : Tsx —-55~ +125 ‘C
W h{E%&{,Operating Conditions (Vss=0V, Ta=2512T)
Item Symbol Condition min. typ. | max. | Unit
TiIRAE Voo 4.5 5.0 5.5 A%
VCO A it 8% freo o 5.03 Mz
PAL 5.02 MH:z
VCO ATk Vvco C# v F(C=1,000pF) Sinii AN} 0.3 0.5 Vo-p

B DCESLAEM, DC Electrical Characteristics
(Vop=5V, Vss=0V, Ta=25+2C, fvco=5.03MHz/NTSC, 5.02MHz/PAL - SECAM)

Item Symbol Condition . | min. typ. max. | Unit
LR R Iop 232X 3 mA
HWET Puot = AT 15 mW
AL ANEEA{ V| Vin 3.5 Voo v
PGI, SYN | AhAZEFEe—v~n ViL Vss 1.5 \"
ATIoF-2 ANEEAAVRL | Vine . . 35 Voo A
g%\[i{g\Tt:)%Ec. ANEEo—-V<L | Vi Vss 15 A
(7o —{)| ANEFRNAVv 0| Tine Vi=5.0V 300 uA
ATIHF3 ANBEAL VAL Vi 35 Vob \Y
NCLR - | AWBEEo—vXnp Vi Vss 1.5 \Y
(7o )| ANEEo—V~<L | Dis Vi=0V —300 | uA
WHETFL | whERsfv-<n | Tom . | Vou=35V —0.5 mA =
HP,PSSC | WihEko—v~n| Tour VoL=1.5V 0.5 - mA =
WHHET | HHEEA VS| Towe Von=2.5V ~2.5 | —5.0 mA =
’égg-PCO-B"DJ- BHERD—L~L | oz VoL=2.5V 25| 50 mA
(Mt J3) WAHY =7 HH| ek Vo=5.0V, OV(/~4 4 > &— &> ZKIE) +5 zA
W3 BHEREANA V| Tona Vou=4.3V - —05 |- mA
FSI WhEKo—v~n | lovs VorL=0.7V : 0.5 ) mA

B ACESAYEME AC Electrical Characteristic
(Vpp=5V, Vss=0V, Ta=25+2C, fvco=5.03MHz/NTSC, 5.02MHz/PAL - SECAM)

Item Symbol Condition min. typ. max. | Unit
PSSCHT | 2@ty | VasVie | SECAME—F —40 | dB
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VTRH MNG6163A, MN6163AS
B 55388 T q C]
F &S ©® % w F % ) iy
’ 1 Vob ik T “H" BfL. 5V
8 Vss BT “L" #fz GND
VCOHbnTay 7 AHEBT
2 VOl VCO BRENMIL, BEAY FTANTS,
799 7 AN SR e Befvco = {S,OSMHZ (320f1 : NTSC)
SIIGHRBLVEO™ 1 5 0aMHz (321fu : PAL, SECAM)
5 seM NTSC-PAL:SECAM | "H "R AH T SECAMHF R 28Ik (7o —iERf) NTSC,
RIRAS PAL FRCid A7) "OPEN" #7203 “L" BRANET 3,
5 PN NTSC-PAL-SECAM | “H" B/ AH T PAL - SECAM AR %8R (7 Lo —EH{t)
EIRAH NTSC AR Tit "L" AHF7i3 “OPEN" (273,
" NREC REC, P.B. 5 LT AN E i3 “OPEN" 2353,
: R AH A "H" AH, (7 o —igiHdat)
15 NCLR VATFLINTAN] FRAFE—F, P ATLOMMBELZITI. (7L BT
. ETAES L) L L EARMIES (Composite Syne.) AJ7
14 SYN FUGHES A7 W, (EBME <2 ARH)
iy AR VR, 36us B (N4 4 ¥ E—F Y RN =2
PO bupdown ) &28us i ("L" RALMA IikER) 02
18 BGP s DN AERERE,
H-SYNC L kN iy, 38psBRTHAE N, ERERMINI S
Fhantwv,
e H-SYNC Lk 45 24 us B4 s D IEMEHE <1V 2 i,
‘ HP KIEs RS DPLLOMY), (H5HE4AR)
_ H-SYNC oL ED) 28 it x L, fvco2 7B L THL fwEn{iriiz
9 PCO GLfHbE R ieA0E "H" WAL, BaUr LT Bhr, thopiog 4 >
- alhe L THhT s,
TR R "HY AJ, (7 no—igHft)
8 ROTARY 7w 7 A#1% DPLL Hif1 4 & H-SYNC i24)
ot e N2 2,
17 TPB TR LIRIR AT e FSI Wi, LOC Mi714¢id-2ep ikt 5,
e PAL ®— F#§, BADJ ih £k,
NTSC-4H, PAL-6H, 4~ FtiE
ROTARY L 7 {Ei Btk (fs) 2 lih¥ 2,
(o {4om (629kHz) *NTSC
— 40%fu (627kHz)--PAL, SECAM
16 PSSC 6 F I NTSC PAL SECAM
Hh j?slw L igoiaé;{mn lgoi;fr'{mm fr—sz
Caf3Y 0| oAt b —sE
6 PGI ~y FSWo sz AR | ~v FUHMESR A HUEF
R PAL AN ANH I NS Bl JAFK A4 E—F > R
10 BADI | AT, X=A BT =k 4 312 71228 us WO HT T L
> w A& LT BV A BRI NIT S,
T74—=nFRI—1} | PGIANOENS 4 2 v 7 H15~1TH RO ERME L2 2 N
13 FSI
{vebyboanah | 5, -
s 2 b HIE PAL BUERI6HIMI P IZ6 S LU Eren 2 A S W& T —
12 BERR | o7 i aay | EHWEL. 6HD LRAAS ENLHET BADI /LA MH
N ERET 5, (7 —IEHRAT)
VCONRF s h MBS H - EHh #8HAMTHET %,
WAL= ABNTH B, BiEsikeE4, 8HIZL
o . @EIHIED “L" Bz, @eile, sSHICIEIHEAH"
! LOC | A ¥ o TRINTI | et on 2 1% 2 . SR (F ST H M) 12 H 7 L % v,
{NTSC 1 (320—1.25)f<fvco< (320+1.5)fu
PAL :(321—1.1)fn<fvco< (321+0.9)fu
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VTRA MN6163A, MN6163AS

B 94 3>%& / Timing Diagram
1. a—%YEL (PSSCHA)

: ]
PSSC(¢) '_'_T___1____i___J"""‘_“l_______
I : ; !
psscied |t [ 1L 1
1 ! :
I ' i
PSSC () i E | I
— -
PSSC(g,) ! ; ____—-_—_1*________F_—_
! 1

- O NTSC(PGI="L"), PAL(PGI="L")€—F
A A | . n n n n

PSSC [ & | e ]

PSSC(g,) I 4147 [ v1 | 41_;
. PSSC(¢,) __,—l §,> l I l

ROTARY
CLOCK

PSSC , | :

(¢a— o)
@ NTSC(PGI="H") €—F

RCTART*
CLOCK

PSSC | & | & | &

—

-

| | I

| e | e |

1
]
'
]
I
|
HE
]

)
II
L)

®ROTARY CLOCK AJj§o PSS i 2 o—[( LB Itk 257 )

I |

PSSC(¢2) Z r ‘I l I I I
N e I e I T

)
ROTARY . ]
i
1
)

]
'
1
1
i
|
|
i
!

CLOCK )
() [ S N 6 I

® PAL(PGI="L"),SECAM £—F
- ROTARY CLOCKIzt 2PSSCHihnyigs L, *ROTARY CLOCKIzow<T
- AR, mﬁﬁﬁﬂ?B~1J foprL (DPLLIEE H )
AP (TPB="H") : fyy (% / =0 FEBMN)

T-11-07-09
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VTRﬁﬁ MN6163A MN6163A§

T-1-07-09 —

2. 4 Fow 2&HER (LOCHF)
@ NTSC -PLAY, PAL -PLAY

f~1H—~f
oo U
L VCOI 7847 %> b il E";’(fv.mmuuuri_mwu»c,ri KOEM

LEo E 5 12LOCH, LEMSHMME L, VCOI 70247y Humu(m)mz Ah&hsroy 78k
“"H", #High Z, "L 0 3{fi # IH WM ¥ 5.

fyco - VCOA N M

f, :LOC="L"r+ 5 -MEKHK

f, ‘LOC="H":+ 2 TFHEHk
NTSC ' PLAY, PAL - PLAY ®— FI2 51+ 2 LOC Hi )i

o L -

i) NTSC-PLAY€—F ,=(320—1,25)§,

f,= (320+1.5)f,

fvcost High Z
vco s, -
, LI
’ High Z
f,<fyco<t, : <
1" High Z
fu<fvco
ii) PAL - PLAY f=(G20-11)f f=(321+0.9)f
. High Z
fyco=f, -
I
High Z
f<fyco<fy =
r—]"H" High Z
fy=fyco

o EEFEMMMNE, ~4 4 Y- adkiE, 2L, PRI EM(TPB="H") 2% LN,

® NTSC-REC, PAL - REC, SECAM®— F
N4 v E—Fy RikIE,
3. RN—X PHF— l*l\')bZ%.‘:E@ﬁ(BGPtﬂ-j‘J)

(¢
)T
i 2.8us e “H
[""l 1T
High Z
BGP
L
3.8us | 3.6us .
High Z+HWI : ~<— 2 }6dB up/downifl# £ ¢ > 7

High Z-+LWIH ¢ APCHZHlLEM S 4 3 > 7
o EHFWIRRILH "I, 22U, $HIF e (TPB="H") il # 1,
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VTRHE , T IANG163A, MNG163AS

-
i

4. DPLLE (HP %)

SYN I . I l
2.4us 4.0us f »
HP
_ [ is [

5. {rHLLEER (PCOHA)
D NTSC:REC, PAL - REC, SECAM€—F
VCO AN (fyco) Znsr i L THELEE, H-SYNC(fy) L n{iflZE & i1 5,

(NTSC : 3209/, PAL - SECAM ! 321511d)

i) SYNizx Ly 2R ifrHl

fy I ) ‘]

{C
1 1) ]
] [}
' ) {
w1 ] I
I ] 74 [
P |
: i _ (¢ i High Z
PCO l N LI
i) SYN&#, & #F# .
fu' I I ’ I
—{C
1 i/ '
: |
SYN ﬂ -]
{C
: 2] !
1 1 N
PCO ! { ! High Z
i) SYNIZXF U, A4lE A BT
fy I ‘ | : |
=
\ 12
‘ |
] ! ﬂ
SYN | ﬂ » ‘ =
P ! b =
R T ) =
PCO- I | ‘)5 l l High Z —]
@ NTSC - PLAY, PAL - PLAY 2 — ¥
NE 4 rE—5 o AR,
6. Z4—=NFRI—b Ay PANARERR(FSIHA)
PGI
—I 3 1 1
1 1 I
1 ) ]
I_ ]
FSI —l _] —]
15~17H
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RE

VTR% MNG163A, MN6163AS

T-1M-07-09

7. HK=A L7y A bR AFEBR (BADIHA)

(@ PAL - PLAY
i) BERR/SLZAANIDLwE B

SAGI | I | I | SN | O |

HHH

¥ High Z

ii) BERR*VAANH VN EE(—Z FBADJ & pRIBEKISH » 22 & &)
160z BERR 6,40 2 LLEA RIS & ) BADHS LIRET 2,

BERR 4‘! n n__,,_n

BADJ

'
]
t
'
1

BADJ R i (o n P High *z"
o W
@ NTSC,PAL ‘REC, SECAM, HFikpj 40 L HIR 4 L
(TPB="H") "4 4 » £—5 v ikl

B VIREZEHAS—-EESNEERKR YO Y 2E, VIR Recording Color Signal Processing Block Diagram
o NTSC SYSTEM IBEFRFDENME
REC APC L—712 k), KERIRES (X'tal VCO) & T7—<—2 } 2R X, AFCL—712& Y, VCO
SEIR B i R & B B i 8 (40fu) 8 Bl L 7,
(Luminance) . . W

Luminance Recording Process
Amp{¢o Rec. Amp,

Video [ _358MHz Chroma _  (7.8MHz & 629kHa) |
Input B : |
| urst Main .
o Amp.L B.P.F,—I—uACC 6dB Up[{Balanced l}:nc[.)Out_.‘ g‘;\l,ler L1 p.F el Amp.
| Modulator : ] (629kH2
| r ? | Chroma)
| JACC (4.2MHz) |
| |Det. i
| | -
] : Cd ]
: - Burst Killer AN6366N |
r———=- - | Gate Det. Phase ' |
| I [) Comparator .
| B ek o= | |
| ] 90" Phase |
: : ; Rec. Amp. [ Shifter 1
! ti lr | gﬁ:’ss“amr (3.58MHz) %:l;anced :
Iy i - (4.2MHz & 2.95MH2)
: | : | Rec. {620kH7) Modulator ]
b {VeGate| 1] | APC ' :
I L X'tal
L_ ] X'ta (5.03MHz) ]
: : : | VCO [(3.58MH2) N 1
P e budvutad relesivutodestefuestnts Bl M |AFC|
| I 7 | S ]
l (629kHz) iatule Sufipiaiiuintai i
g?'ncl : ! (15.73kHz) = | 0 (15.73kHz) = {
1gna 4545 3us Digital F Ring  [*1 Phase [*7 90°|1/4 Ring Rec. AFC.| |
oMMy A TYIT e il e O B st B 180 Divider || Y2 1/320 =1 Phase i
i ] 570" r Comparator}
I -
| MN6163A . (15.73kHz) :
e o e o o o e e e e e e e e e e e e v e ot e o+ e e e — . . e — - —— o — —_— ~4
! — 926 —
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VTRR , MN6163A, MNél 63AS
W VIRB&EHS—ESLRERRYOy M T r]r] rl c’
VTR Playback Color Signal Processing Block Diagram
o NTSC SYSTEM B4R DENE
PBAPC L—7i2 k1), KERIRES (X'tal 0SCHIAF— A+ 2{AERAME S, 44 F o v 7R HERKIC LY,V
CO RIRE I & (IR e (40fn) 8fEIEBHC ML 2T,
(Luminance) Luminance Playback Process X::p Plagback
el ac
[ e e R Video
Playback i (629kHz Chroma) - (3.58MHz & 4.8MHz) |
S Amp.o{L.P.F.p~aCC Main Comb B Berat] [ Killer |1 | SieMHe
mp. = I ot J e g om DB,Durs » liler Ch
| "* Balanced 1= Filger ["1A™?"2-PF"[*|6dB Down|T"] sw; | rome
|
| : : H.P.F.
| I
I
Burst o |
:____Jl_—‘——" Gate Det. L._—:__--}
L
f ! [acc 1 . Killer :
{ | Det. ghase \ |
omparatior I
i b e e e —— — AN6366N [ {
r - r _________________ -i I 90' l
| 1 ] |
i Burst Gate MN6163A : | Ph_ESE |
1 Pulse Gen. | 1{5.03MHz) Shifter K
i | | P.B.APC -
| 1/2 [+t 0 +—1V COj+-4- Phase ! X'tal
| 1 L Comparator i 0sC
[ ettty 1(3.58MH
| Siae Lo ]| P.B. APC | O58MHJ |
I V- Gate Det. 1 :
. 1/4 Ring 1 |
l | Divider l : l
Lol o [eo[soere| 1 '
Pl !
Syne. | | (15.73kHa) 1 11 ‘(629"“’} : Sab :
Stenal | [45us || [3us | [ Disitel | {Ring [ Phase || (85E8MH) | Balanced - |
MMV MMV PLL Counter [ Rotation [l (629kHz) Modulator (4.2MHz | —
| - I & 2.95MHz)! =
fFe e e T T - - e Pt it 1 =
— 927 —
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VTRA
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MN6163A, MNGTE5KS

CERR N

B VHSHARXVTRD AT —(ESIERARDBE

VHSHFANVTRIZ, D2~y FRRGHEANTCE T4 7
—7LEiE 7y 708 58um THM L LIcHEIERET S &
HT 2 AEFHREHRAL T2y, H7—(E5AHE
{212 PS (Phase Shift) AR £ AL THH* & Vil &
H+TviT,

TR RARGHATI, 2200~y FOMIEL6IER
MEMISHITT, BTy 208 e L LTwETH,
{1 (630kHz) It &d b H 7 —{851, ZHT7vy=2
HEMFITCRTTHY), S LML ESREL L

ELET,
VHSHA Tit, ZoEFREalEE LT, HdoPSH
RERALToET, PSHABMILRTE I, 7

—1EE»REL Ty 7nKEEKRRLA (1H) T
HEWET L7 LTSN, L7 FaKkmiz b
Ty P ERRE S TwET, LELEE2TEI Y 7A
1244, 1 HI 2 7 — 5l & ’sst st o 1z 90
E¥-omL ciesiEL, Mgt 22 2Bt #7—E%%

LHIZ EBfEHEtn M, 250 F5 v 7 AL IEEHEI290 yA | I I T2y to-nt377/
FErifEmL CRBENET, (1)

fEa Lz, gialic@igar sy

MO 7 F 5L bR, 2610, BIEM 5 ] . Oy &0
I &0 1KEUIMGRLE & A 2 {F5 L INSEs HM“LAHV7 Qﬁ&ﬁ%A}ﬂ7 =i
AFF, Lino T HINES KBRSy | ] S 1
IhbD7ORA =713, 1AEHMES & 7 | DA
Euumoﬁﬁmﬁ%&v.1m$mmﬁﬁ (®=@2)

SHLEFTEM b LETHIIE Y _—_— Ab5as . .
;Zil\—77}‘im§1l¢ "'CLHﬁL.IRbh (At77) [Bii-v70)7nzl~—7- -~ - -
et . VKESE  AbT92 —_— . o~ —

= ¥R I £ AN6366N, MN6163A o i R [

FHc &0, Wi @R T La LRI
Fhbesl e TrEd, Ziblt, VHS
KA VTR EMAHIC LS & LCTFHER SN
LT, HT7—(EFNEES PO

B [SHEX%E . Application Circuit
NTSC SYSTEM

T-’?’?-O")'O‘?

L¥rEEHLCET,

ANG6366N N Ep4y T, m$ﬂwﬁ%LﬂML75me(m
FERWHE S N30E)DEF L RBICEY ML TwET, &
551> MN6163A T5.03MHzn{E5 ¥+ 48 (629kHz) L,
ZOES R 1 RKERI S L1290 T D91 ) 2 TR
DL, MEROBEMAHEEREICITE>TWET,

&L v 27A Bigt7 v 2B
N pei
\ \// t-7(%1399/

r

b7 T

7ERRE

Bt7w 20702t —7 <

[Alﬁ--/?ﬁétf?%
JuAt—2

RO LHRKEIN, 702 F—2(10L 43,

(=3)
-LPF
B!OI;IF 1k Th0 < o'lmﬂFR,ec. Chroma

Output

0.014F

39uH
5
ok 0.014F b B Chroma
-~ Qutput
: 47pF
(=%

Syne.
Input
O

5,0MHz
utput

3:&0
(B

— 928 —

1Ml 2 ABFeLl 9] CobALi@preq BA |f2 Bez2becr| A6 LML ICE ML 6L




