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1. VIDED CIRCLIT

1—1. INPUT A 0UTPUT (L70) CIRCUIT

1=1—-1. ¥ Signal nput

(Whan a wided inpit}

The wideo glanil maut frome s wides Bl terminal pasees
thecugh the: 5 video lnput ard X =jpnal changecvid s lich
ICOEN ond then pnsses theough Uhe npal swiieh 2003 - wnd
AGE eireuit KO0 and B o npul o the ¥ C sapachibdi
comb {lier whore V.°C ssparation = cartied otul, Howerer,
i the impud signal s biack and whitg (BAW) (when thore
& no barst gignal) it e odoput dicectly b the Y beenh Filler
withoul passing through thoe ¥.-'C separotion ¢omb Hiver
simblar to the Y signal impist, Furthermare, tho tuner wideo
sigmal & selected by (SO0

iWhen an 5 image inpuil

The ¥ sEgnal ipul feom the S irmge inpuat ferminal passes
throagh the (mage gt video signal changeover switch
KO0l mrd is inpot o the Y Somb Hiter &7 the W1 board
alter passing lhrough the mpul changeover switch 1SO03
and the ALC sircull OO0

: el VE BOARD
LIRE 1 7=
|COOZ
| Coa

- =

¥inid} lapet is selectsd anly
¥1 BOARD when tha video or tansr input
slgnal in maler,

3
.-|ll Duzpet

EE oucpit dorimg PR §

(20T

Flicesi

L1540 1

E'.l."u- AT pleoalEel

EE -aukpit whan RECSEE

Flg. 11




1-1—-2 Chrama Signal Input

Whan 8 video inputl

That chroma signal on which Y.2C sepirallon was carried
oul by 1CI0] of khe V1 board (8 snpul $o the ACC circwil,
When a8n 5 image input)

The: chroma ‘signal input to the § imbge input berminal is
inpet to the ACE circiit af the VI board after passing
thraugh input: switch FC3,

1—1=23 5 Imege Dutout

{When REC.-EE)

The Y signal is branched in the ¥ board before enteding
the ¥ comb filler aed is then impol 10 the YE board, The
¥ =gnal patces throogh [C80) and 004 where charaeter
wignpie ore mixed in pmd iE then output from the 5 (mage
output lerminal, The chroma s#gnal that passed through the
ACC clreuit is alss branched in the VIl board and s input
to’ the WE bpard, This chroma signnl pagses throegh 10608
mnd BOE where Blanking 8 condutied on the characier-
masrtad  portion. atd B oulpul 1o the 5 Hhage oubput
terminat,

I the digita] plctute mode (stop mthenTlask molion), the
cutput =zignal of 1.'I1f_ ¥Vl board B npot o the DI board
where digital piclure processing i carried oal and it 2 then
input to the YE board, This signal switching B carried out
i ICEON amd O02 of the VE board by swiching signal
TWRT, The SWEIRT sigrial &% o signal outpat from- the
memory contraller of the [ beard and becomes: "L° In
the dighal plciurs mode snd the varisbls speéd FH moda,
Whan PED

The plavback sotputl from the VI board 18 input urchanged
to the VE boasd ducing normal play baeck sithout varlabl
EFE‘E\'J. Caurrent [ow in the VE Goard & the ssme B8 whis
in the HECAEE mode, Signals that saseed theough the
digital picture circull are outpol in varioble spesd Parback
and digital piciure modes,

VE BOARD

LINE |

VIDED

€101

¥ic
|:IE-EI§IEI. ratlon

comb @

Filter

g Imaga c
Inpuk @

Inpuk

i L
Far BEE outpuk
when FH

Pin(2)input is selected anly|
whan an 3 lmagée Loput.

V1 BOARD

Flg, 1-2



The fallcwing sgnals are ales oulpal when the |EE| Bulian

Is presse

® In the case of a wvides Inpot (ocluding Lumser inpull
The vides slgral oulpal ol ik AGE ciceoil (Fin @ al
IGO0 ) prasses - (hrough the 3058 MHe lrng srd becodnes
the % algnal It alss passes theough the 3,58 MHz BFPF
am ‘becormes 1the chroma signal, The two signols are
feleged respastively it 1CO04 and 1C30] and become the
Y sEpnal saiput aod chromas signal ootpot,

& In the case of an 5 imoge inpu
The Y signal orpot fram the AGE cireuit {Pin (5 of
12004 ) pames through the 888 MHe trap end becames
the ¥ signal sutput ofler Being seleeted b 100
The chroma sigmal selecied I input switel 0200
seberted by 1001 and Becoiess he chiama dubjpul,

1=1-4 \Vidso Qutput

The vided outpol signal = crealed by mixing  (he chidma
argninl] &nd Y onignal for 5 fmage autpul in the YX-1 boatd
LCama),

After (ta chiromic gpectrom componénls are removed mo the
comhb fiter. the Y signs! is mixed with the chroma signal
to preveni cross oolors

| | Clpanal 1

BicTdrE

L]
o
sirEnkh
[ L.
i BOARE
i i

i gylp ke whe B8 Racvas (n depresesd 14

Bha playheds e | Larisdisg sapisnle el s

« gt gigss| wf phe sessep rwrirslier ef Ghe
BT e, "L ey e vedlakle speel pleyhars

Fig, 1-3

1-3

i=1=58 358 MHz Comb Filter

Since 1he playback froquency band of ED Hela ia wide, beal
will be caused by the effects of filter II ¥ °C & mins

direcily @ in the past

0ld Beta ED Beta
Y Y
i T
IMHz B.5MHz
1 i
L]
c C
1.58MHz 5 ERAMHE
| |
Y+C Y+C % \
| R
Beat occurs in this portion
TuEput T signal is given the comb
Cirauis charackeriatic cenmtering 1.58 Mz,
-
3. 58MmT
A Chrama Signal
=
b i ¥+C
3] Eeparation
x ¥ Signal Sxignal
=
3
o Inzerieave Ln this portion is
E corrected to be Bors pacfse:,
i Composite
: s - e
o SGignal
s
Fig 1—4
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Agtuad Cirguait

The ¥ wignal e fnput te Pn 0 of the Y3 board, This Y
slgnal la seporated into 3580 MH:z compomonrt ond frequency
components elher thin B850 MHz by L1091 snd G103, The
A58 MHs Trequency componsnt b oompliTied by Q181 and
1682 and Be dpéctium componenis Lhat iodeelfers with the
chroma Signal Gee Pemoved kv Lhe checene Tiller cemlercd Gn
the 1H delzy line IEIGE, The signol m then inpat to the
emitier of 0T pne the emitier af QLROD,

Frequency componenis agther fhon 3088 iz gre nput to
the emitler of QIOT snd- the emiller of QIDE afier passing
through bulfer amp QIDBAFLIONT I8 & band Bmiting LPF
for audio FA slgoals]  The 358 bi: chroma slznal hputs
af Pin (B are frpul 1o the emiller af QIOT and the emillec
of QU and Y0 mimed video signols are cobput Ly Lhe
ollechar of QIO7T and the collecior of QI0E, The video
signal o6 the sollector of Q0T & output -from Pln &) after
passng throsgh QIME and |5 suppled o the vides outpal
mrmingl, The video slgnel mn the cofleclne of QLOR s
oulpul Tram Pin -I.I_,“l alter paasing thiough Q110 and s
suppliod e the BF eenverter,

The |H deiay lne CIEIO1) afcthe comb filler d8 0 COD type
and e clock = o 107 MHz2 signal input 1o Pin @k The L
B MMz compoanonis of the Y siEgnal ootput of Q002 are 1H
delayed by 1C ] and are inpot to the emiter of QLOT alter
paesing fhrough QI LEFE, Q0L and BRY 0L and o the
eonitler ol QU abier poasing through RY 6L

Anide [ram thin, the 308 MHr compodent of the Y wignal
pulpil of SNE i inpal - directly  Dhe emittsr  af QI
inrooph K0T and CI68. and o theemilter of QS through
ClE and MM, The spectrum components (such as
spectrum gignaln  that interfers wih the ehramn ahgaald
witheut line correlation of the 364 MHz signal ioput to
0T and QIH are theeefore camsolléd.

S 26 aad BT go ON in the BAW mode and kidle Lhe
oamb - [ElEer This alsd  cov=es  spectrem  companents
interferimg wills tho chroma signol ol the % siznal to be
autpot,

ACK

HEG Gy
—— G TMHE
IC500
YX-1BOARD Reonrd/Flaybact mode 45 F!F, :
ih“ll 1 i
1% 1l Lo 23
% B T L "'il'ii.tl-"' ; OFF ln the oolad moda
Wi i & L1l
L o ] o
Y el A UE T 3 ; :‘E it 7 !
= il e i { |
I I
mi w W II\ ;r
= A b————— e |
Fan l ey = r'_,'r
U —_-
FOFF in the solar mods ﬁhﬂ' i.i
'ul m ﬂ" mzﬂ
LLs | 18 S8,
kil
i i
"L in the oolor mode
and *H* in the B/ mods
4: S LT
—————==V | DED
CHROMA - 1Ta BF cosvartar)
= YIDEQ

1Ta wideo oatput termissll

Fiz. =5
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1-2. ¥ SIGNAL RECORDING SYSTEM

YE BOARD ¥i BOARD
[ ]
Vidao 10| CE=Njicanii
Lnpat ] T Coccelntion
: derackeian
BGT ASpArAEi1an et e i YH- 2116300
gmmags | v T Comt inkerfermane 1y
ol SUSES | tilter ranaval e ¥ Domb
Lnput S
a filear
J & Tnags
¥ = pcsnnl input
Yidao ¥ie
L
Stk LEE T
B Imaga
st ot ¥
TF-21
ides hasd A [0} PE- (327010 Ig 161 2 w5y
REC
- - - b [ . e H?EI le | Presmphasis Clamp fesed B (] foe
heg mixad mimad Trap
(]
RP BOARD

Fig:-1-8

1=2=1. AGC Circurt

Syme AGC and peak AGC prooessing is imitially conducted
in B4 on both wides input slgmals amd Y input sigrals
(8 Ibmage lnpul skgmal),

The syac AGC detects the eync ip level and pedestal jewvel
and eantrold the gain of the AGC amp #a the sync slgnal
level |5 coastani, Busel signals af (he pedestal part of the
vides gighal will thersfpre Becdme o hindranes (6 dotecting,
A signal Ieom which chfomd dipnal has been remaved n
an LPF and chroma trap i= therefore Inpial Lo Pin B0
The peak AGC operales anly when the catpul level of Fin
I.I'ﬂ euceeds LOTH Vpp even if the syne AGE iz operafing
antd  prevents signal autpits’ above this level,

1-7

Fig. 17




1=2=2, ¥-C Separation Circuit

The video slgaal iz ippul to the comb fOller whore Y.2C
Frparation W fondeeind A ¥ C sEparation  block diagrim
Is ghown In Fig, 1-8

W will conakler o wvideds signal having fine carrelation,
Although a Y signal and a [H delayed Y sigmal (Ypd  ace
ol the sams phasze. a chroma sigral (€ slgnall and a |H
deloyed chroma signal (Co signaly are of cppoaite phas
Therelgme, || the separation process o the Y sgnal and
chroma signal - displayed o spectram form 0wl appear
as Ghown in Figo | -8, The catpal slgnel OH + 1H of &
ig Input Lo lha ‘r comb MEter (YE-Z2  Boord)  throumgh EQ
Alsn, gloce low regien 7 sgnal components (Y1) | gutside
Lthe ‘delay line pess basd =re mixed in the O = 1H autpod
aignal of &, this component s removed in the BPF and the
sigmal Gis Input 1o the chroma process IC {Pin Boof 1240l
When there & no ling corelation in the wideo Elgnal. o
3568 MHz trap inserted Im the ¥ signal side removes the
488 MHz compopents and olminaies dob intecferpoce, In
chroma gignals, the TH flgnal 18 cencolled by adding a OH
+ 1H algnal 1o the UH = |H sgeal; This therelors means
that  removal of the Y dignal B carres] ol by the BFF
alone, Color rons and Cross colde and remaved by cancelling
the 1Y signal,

:
L L]
L inplq; X

chvponante of
Lhd ¥ wignal
dthar han I.h-:l

I'!L 1 Lew pagian

falasy Eina
PIAs band

"H 1 Wigh regian
L‘-ﬂlild-nlﬂt_h o
the T wignal

In cha dalmy
v line pass Hﬂd}

speatrws of @ comgonita § 2 @ Chroma wignal
wides mlgnel 0¥ + € ! {Tl the dalay :I

(e -L-jn-ITH

[
¥

Yine pass pand
I.

(T " I{"

b O A

EEn wigaal L] b 13 i

o+ 18 signatfy o fu 1{1:“'L

e signal o b
8

@on - wignatfii W i

ifichrosas wigaal | T II ' y
—

H‘Hl 1 _E

e

.

since a glags delay line is uysed,
Therefore, 3.58 MHz components are
not included in the 1H signal.

A,
Hae 1.58 MHz BPF characteristics \q"'

e)on - 1 eignal

8rF

FL&G2

Checks 6d8 up of the delay line pass band.

Linear gate
3 3EMHT
clow « 18 " TRar - 8oz,
Tt LR
i
-@ — e Rt REC ¥
i
o 16 . l | Wichout
{Dsignal (Blaignal N I jeorr :1’:1'-' ¥ Signal
L]
REC VIDED IH OL = I ﬂﬂliﬂ

I':Errl.'uu (T)Chroma signal

lation
——LEEE C

Fig. 18
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1=2=3. Correlation Detection Circwit

With comventlonal %0 seporatlon comb filiess uwelng 1H

dalay lrep, @e1 Interforencs o cross color and ohlor fung

ococur in the part withowt line oorrelnticon.

v The chroma - signal
downward in pslaticn
sgnal an thy sorgsn,

+ A58 MHz ¥ signal mixed
thi ehroma signal,

Dot mterference + Chroma Signals mix nowith the
il signal i becoeme dots (H58-MMHER
I this medel, correlation s detected with & Sl comb
fllimr and croms éalor and dot intecference mro rmamoved So

in disploced

the ¥

Calor runs
Liv

Lroag oolor i with

pravent the above,

Al may be discerned in Fig. l=10 i we compare the video
signil that s et delayed (GH signal) and the 3H delayed
vidhes -wignal L2H sigrall. Lhe chioma signal and Y signal-are
af e same ghase in the gortion with line  cocreletion,
Therefore. il we comuider the difference betwesn the two
olgnals- [BH- — 0OF sigral), the smplitude . of this dliferencs
signal will b § when therd (8 line cerrdlation betwsen the
chroma: signal and ¥ signal, end will st be 0 if (here i
fn correlalion, I olher words, 7l is posaible 1o detect
ghramin - 2ignal !iht coffelalion and Y :ﬁ.gi'lﬂl ling sacrélatian
dmiiljansously by dedecting the amplitsde of the ZH = JH

#Hgnil,

With correlation

Without eorrelakian

L L

{Noncontinuous part of signal)

;i

[

Dot

Chroma signal

}Hith cocrelaktion

interference and coler rung occur hera

1.59 MHz ¥ signal

-

With oorrelatlion

=

Correlation =lighkly

Cﬂr:élntlnn
slightly low

\1
Ml

\
I i Fein T o fimy
N N e B S s o (s~ e
signal 1y iy o o B B O U S [ A o
L it thh_ﬂﬁf-_.-' B o o e i e
I i I'|||:: A P | G R v oA
R T T A O MO o [0 o I 2 O el O . O 5 W
o e i o e e o




By inserteg o B50 MHe lrap for the Y signal dn the output
al ke ¥ C separabion comb [Hber, it wHl be pomible Lo
eliminale ol inlerference sk g resull of thiv detectinn, Aka,
celor rans smil cros color are eliminobed by adding  the Y
signal [actually the OH IH sigmaly ol the Y AL
séparation comb fiter outpul o Lise chroma signal [sotually
the OH — IH sigmal) of the ¥-'C separation comb [iker
n the chrgmm signal side and thus canceling tha 1H dolay
partlen (1H sgoall

In @ctisal swiching, awltching B ol meraly by megna al
a ewilth but i by changing the degres of cancellation of
the TH delay spnal (Chroma signal side) o the deplth af
the 358 MHr trap (om the YT sigral =de)  smoolhly
corresponding 10 corcelation of the input signal

Ales, the detectwan characteristis by the 3H — 0OH =gnal
become sharp comb characteristics: ak shown i Fig, 1—-11
IEI:, Therefare the 4B MUz trap alse alfecis the 3,68 MHz

&

¥ =signal with |t5 slightdy low Hoe correlation s shown in
Fig. 1—10; To preveni  this, the O + 20H + 2H asignal
level b also detected and the detocted woliage in subtrached
from the woltage of the 2H — OH slgnol voltige deteclsd
and 'the detested choracterisias corrected as shown in Fig
=11 1%

Although the Y. C sepamtion consb filfer s used o remoye
chicine signal cresalull diuring playvback. sinco color rons
will pesur I comb, filering & carrked out  ino perthons
wilhatl lme correlatean o thin cose the feeic gale = ossd
o cancel tha 1E signol an when: recocding, The YYD signal
& dsed 0 delsol  correldfion o this ense. sinee: false
1] with the 2ZH [ sigmak
becouse  of the chroma signal ceosstalk component, The
F-YO segmal lewvel detectson - is carmied ouf by the Y comb
filier af the YH-¥ board (IC301),
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i Ciperation

The EH gignal ontput of GH2P and. the —O0H signal
output ol Q120 are pdded to form the 3H — &Y slgnal
which 18 [nputl Lo the 358 Mbe differeniial amp QLO7
and 105,

The 2H — OH gignal (358 MHz) selecied and amplified
by GUT and Q100 pass (hrough Q23 und 124 and |s
Input 1o QLI3 and 115 where level is detectsd. [n ather
weinds, Ehe. collector veltigs of QLLF and 115 drops ik
propction 1o the lewel of the 2H — DH signal

The - signal outpdt of QI01 and the 1H signal owutput
of @S are added togethor with the 2H outpot sgnal
of Q27 to form the GH + 23H = 2ZH signal which
i inpul beotbe 468 MHz differential amvp GIOE and 10E,
The GH: LIH + dH slgnol selected and amphifled by
QI0E and 108 passes throvgh Q121 and 125 and & Input
to GEIS mnd 113 where its level is detecled. In ather
words, the sallector veltzge of QU10 and 112 draps in
propartion do the OH + Z1H + 2H signal level,
Since the emitter of G113 aed 118 &5 connected 1o the
emitter of QI3 and 112 by means of KB2S (ZT0 6@)
beblwsan Pims 3 and 03 IF the woltage ol one amitter
drops; the voliage of the other embiber rises. In other
wiards, the voltage dillerence whan the delected valtage
of the OH = 21H + ZH is aubtracied from the dedeotod
yoltnge of the 2H = 01 signal nppears on the calléciar
of QI13 und E15 and the detecied woltage of the EH
— OH sigmal s sukirocted from the datecied valiags of
the O + 21H + BH signal appeers on [be collector
of QU0 and 112 Yoltages of opposite polasity therelore
appaar onc the caliectors of CHLE Q3116 aad Q1AL 113,
(9111 amd 114 are coostant current circuits)

The veltoge dotecied on the collecior of QI13 and 116
pasaen theeagh QL6 ind |8 bnpal from Pin 0P of linsar
pate (1C101 and 16E. The voliage delected on the
collector of Q10 and E12 pasded ithrough QL1E apd is
irpul ko Pin @ al 1010 and 305

In ilnear gate IC101 and 10E, the |nput o Pl G will
be m=legted by the biza voliags supplied by BVBOE and
306 when ihere iz no sipnal. Therefore, the signal not
passing through the 358 MHz trap on the Y signal side
(IC152 side) | output from Pin @ while video signaks
with limg corvelation ace- inpat [when the ZH — 0OH
slgnal lewel B 0O), Also, sinoe therz will be no signal
putputs from Pin & on the chroma: slgnal slds (12101
aldod, 1H dilayed composents will et cancelled,

il tha 24 ~ OH signal level bacomss high, the collector
viollage of QUIY and (18 drops, end the collector
vollage of G110 snd E12 -clses In soctlons whero line
eorrelathan i kw, Lhe yaltage an Plo @ of leear gete
100 and 102 dreps and the vollags on Fin & rises
This causes the Input signal of Pin &) ol the Hower gais
b0 be culput feom Pln 0 and the eutput signal of the
nput chgnal to Pin @) decreases. That s, the signals
passing throdgh the 368 MHz irap incressss on the Y
sigral eide (MO0} and the sighals not passing through
the trap decresses,

1-12

O the ehroma signel sde (ICH0L), e enncel sighal
increascs thus csncolling the 1H: delayed comporients,
QEOT 1o QIO g OW  during playback and’ (he
correlabicn detecting cireuit of the CF-3 board go=s
QFF, On ong hand, QEOG gess ON and the correlntion
detection signal obtained  in the YH-E2 board by
delecling the ¥-YG signal level &= input to Pin @ of the
CF-3 beard, This signal becomes "I where there is no
correfatin and I8 Input 1o Pin & of Fnesr gate HOLOL
alter passing through @180, 112 and 118, This cozscs
the canceliing signal to increase and the 1H delayed
poriicn of the chroma sgopal (0H — [H) w be
cancedled,
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1=2=d4; ¥ Comb Filter

¥ algnals from the Y0 soparation camb [Bloer ate | [mpis
te tho W comb filter of the YE-2 board (K301 during
widoo nputs and ¥ dlgnels from the AGC circull ote |opul
during & ImAZo npuls.. TheE comb (iller prencpodly
compensbies for H level dillerences,

The ¥ signal [Pin G2} sod (he 1H delaped ¥ signal (Fin
1) are compared n TR0 (CX-20006E) and the difference
in subdracted from the ¥ sigrnod and 13 ouipot as the Y
signal te Pin :ﬂl Sines the differenss g subtrazted feom the
T sgnnl obalned en P @R pol o oonly I8 Ehe nolse
companent remaved bul H level ditferenee Sompansition =
e carried aut At the same tme Tha high region detnil
companenis are slso being coctected by pocitive feedbbci
of n part of the Yo signal to the ¥ =ignal inpat. The clamp
gircuits camnected to Pin ) ang P 80 {6 a podestal elump
o prevent outpuis of the DO partion when ditecting 1he
difference cpmponent

The % signal s AM modulared a1 107 Wiz 1o odd 16 the
IH DL eifcuil and galn |8 tontrolled by the AGC eleeuil
f0 maleh it Jevel with the original Y signel, This iz 1o
compensate for the temperalure characteristics of tha amp
that am@lifies the modolted wave snd the IH DL ling
when Lbe signal js detecisd after passlng thraugh ihe DL
line, Assemble the comb filters a8 shown in Fig: 1= 15 and
when Lhe charcteristics Beoome 25 shawn |n Fig | =16 the
low arcs becomes Che Llrough part of Fig =18 sirce the
Ireginney specifum ol theé H level dillerence signal beoomes
ihe odd sequence of 1.2 M. Level diffeceocs i@ then
removed amd the detnll composenis n the vertical direction
of the high area will be reinforced,
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1=2=5. Preemphasis Circuit
The ¥ signil ayme chip clamped in 1C100 CXE0043 | inpuk Bb beta
ta Plan @ of the PEA boord and & pre-emphosied. A Conventional bota
BEpAriie . pre-emphass citowit B sed  for ED beta ond Eain (AR
canventional beta and switching 18 performed by the two L=
power supgpli=s CRG BV and OHG ov, |/ "".‘
Alttiough ED bets preemphasis is 0 conlicear preemphasi 4
gimilar to the conventional beis, the amount of emphass ‘,-"'r
I lesa and lig freguency shifls ip the high area, This &
fmproves wavaform reprodacibliicy. in general recording and ol
Payback, Thn decrsase In amount of amphass causes tho - b
SN mtlo 1o deop bul thiz is Improved by using o matnl ia* o Froguency [Hz)
lape and increasing dosiation.
Fla. 1=17



{ED bete pro-acrshases)

The % aiganl mput o Pin E,a,f':.l'. the THA boord passes
ihrough Q0T and & fnpuol 1o the base of QOIE, Ths vallagn
of the ¥YPG wgzonl input of Pln |ﬂ_| 3 divided by BO48, 9
ared 052 at this tme ard ls added to the Y slgral for bail
shilt processing, Third arder smphasis. s sppiicd 1o the ¥
signul by the LCR of the QO emliler amd it B then
compresaed by the collpowor foad LOO1, ROAT, O0I0, TE1E
and DEID aof QO14. The proempbasized signal is ecnvested
19 & current - signal by QOL3 and, sfler passing through
O3 and converillonal Belo changeover swhich DMOS 14 (s
cutpat to the FM modulotor from Pin 3L

(= 1] g it temperature
chargcleristies of Q01 QO and 011 casries: out white clip
and It lemperature compensafion, and GO0B, 0009 and
D@12 eaprdes: oul  dark  dip snd s
campenanlion,

dinge Lhe amount, of emphasis {for both o white clip and dark
clig I& small compared o conwentional Beta, the ameunt of
clip rmguired in ol smollesr compared 1o the conventionol
iype (White clip = THOS, dark clip = 455,

and compensaies  laf

tempnratunn

iPraamphasis of convenionil Bea)

Tha primary  emphasis circedt & composesd af Q011 and
QUG Q002 Operates af 8 base grounded ampdifer, The high
apEa componints ore eeinforecd By the CR oo the emitier
shde and is compresed by the palr of diodes on e colledtor
abde. The signal feom this clrowil pesses through bufies amp
008 and enters tho base of 005,

Secondary emphast B them applied By the CR opn tho
emilter sido gmd thrd order emphasis applled by the LCR,
The ctharacteristies  becamss (he Eigriefl
thorpcteriatics of QS and enier the curmmont miller Sirouic
configured of transistors QM and Q006 In olhed woids,
the currept with QUG emphasic characisristics: becomes the
eollector current of  QO08. The conwentionol Hels smphasis
chamactesisiio Is thus obtained by weighting cach of the
{erogoing smphanls charocberistics,

The collector current of QUO6 passss throsgh FOL2 ond the
ED Hetd changeoser swilch D208 and ipooutpot frem Pin
B oand drpves the FM modulstor. RO 008 and 007 - sdd
VPG signals o the ¥ sgnal for kil H sklfly, The haff H
shift provides a 1.2 B frequoncy didferance 1o the Y-FM
slgnal frequency af the dadfscent
cresstalk during  plavhack,

[210 and 211 carry oul white cip and Q00T and [DO0E
carry ool dark clip. D203 i= & carrier shift zwitch thag
raises the saecier freguency when Heta HIiFD esnd SUPER
HETA

emphacis

irach and thus  redisces
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1=2-6. Modulazor, REC RF Egualizer, AFM Tien

The ¥ signal current sutput of the preemphasia circoll @
Fii modulated [Syoc chip 68 MHe white (LOFN] 53 Mz
Im the case of ED Betnd by IC100 xnd s input to Fn ix
of the YF-2 boord, In the case of ED. Beta, the: signal b
Input 48 the shroma trap through Buller amp QN In the
cape of the Hi Band mode of the conventional Heta, dhe
signal 1§ Inpuet to the chroma esp Aber passing theaagh

the REC RF éfualizer compoted of CHRIH, 089, L0, CO28
and ROGL, In the case of modes nther than the MU e
mode of the conventional Betn, the mgnal @ inpuf Lo the
chroma trap through buffer amp QOLT, This changeover In
carrigd vut by the CEG 8V, TRGO 9% power supply and the
HE sigmal The chroma trup |8 sonfigeied of OO, CE33 anid
FO&ET and serves to prevant oross codor durlng playback by
attenacing the GB8 kHe slgnal o which the ohréma signal
I peldiped.

Tha signal from the chromo frap. circuil B amplifed by
QOET and, afver pasvangt throogh G082, ROMD emed COGT and
being mined with the chrome signal inpat from the peal
ACT narsier trap cirenit through Q023 is cutpul from Pin
WSince. e QUEE base becomes: “FHT when o the Beia HiFi
madé = the canvintlonsl Beta, Q0E pees OFF and the
skgnal passes (heough the trap circull compesid of LB03
amt COIN between Pin @ and Pie 38 whers (ke Treguencles

memr the AFM carres freguency (030 — 1B WHe) e

nrtemaaced o minimiee offecis on the audio signel; The
AFM corrler Jreguency difler for Aelh and Beh o S0 the
alterualing freguency of the irap l& changed by pwitching
604 with the VPG Eignal,

25 and 212 po ON i the EDO Aels mode and increasss
the recording current of the ¥ sigmal and chromo signal,
GO2E and 211 go ON doring overwrile and imcreases the
Yo signal and chromn =pnal currests,
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1=2=T, BEC Amp

Since’ motol tegess eoguire Pwice the recording  corrend ol
convonticnal [apes, the rewly dovefoped CRA-1DEIM is waed
Tar the RECFA amp (1001 ol the EP baord},

The REC RF signal is amplhied by D010 and i@ mput 1o
Pin @ of 1COD] afler itn recording current in set hy RVO0L,
The sigmal s sphit in the [ with  the signal for the Bek
outpul frem Pin i This gignal s then mived |n Q07 with
the  AFM mignal for the Beh (REC AF By and = reinpul
framy Pin 13, The mixed algmal fo VI converied aned output
fram- Pin J after pasng thosagh ihe- REC amp, The

fodlowing G0 iz o transiutor for dpnnmic resge o Ennioen,
That v, G001 & only enpdbi of sulpuiting & masimien of
o ¥Vppouinee itira Y G s QOM v umed =0, t-ean deive
trapslormer T with & 9V powir supply, The sigral
Fasing Lhrooegh LAY aoed TODT e sopplied o othe vides
howd Lhraugh the molbkry Uratisfacmer, The [ceegoing prodess
i ki same for ke A& LI

N g OFF duting playback and: eliminates Joss of the
plavback wignal,
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1=-3. PLAYBACK SYSTEM OF THE ¥ SIGNAL

RFP BOARD V1 BOARD
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Fig. 1=21 ¥ playbsck crtut digram

1-3—1. Playback Amp

Following & o description of the B channel

The PR KF sigmal reproduced In the Beh wides head passes
throwagh the egtary tronsformer and B0 transfoemer TOO1
and s input 1o buffer amp UG, This bufier amp & o
roluc the Input capacity ol the plavback amp. That s,
sinct the lnpit capacity of Pln 08 of 10001 |8 50 — & FF,
i will mol bo poesible Bo oblain  the Dregoency  Band
reguilred For ELDv Beth by conpeciing dirsctly due 46 the fact
thal the cedtmant fregoency Inclinding the bend drops 1o
B = 7 MHz FET Q00 Iu theriors used ag fhe buller amp,
However, since capacity Cop (2 — 1 FF) between the FET
gite and drain connot be jgnoced even in this oese, the
eflect of Cop s being elimipaicd by supglying a signal o
equal phase with the gate mignal to the drodn of QIO By
LR

It was possible o redurce the inpui cupadity of the playback
amp swith the foregoing process ond thus raise the: resonant
frequency Inchiming 1he bead to aboul 13 MH2,
Althoughy QUG 016 and K2 are ON dufng playtack,
they o GFF whern recording o protect the FH amp and
aliminato Fﬁiﬂrlﬂl‘tg currenl bsx The PB-EF sgnal 8 mpul
ta Pie &F and, after passing thiough L PH amp. B sutpu
to the B equalzer amp from Pin [§, The feedback clemenls
[RD&], CO0d4, RO54, RODE) from Plo Q) of ICDEL 0 the gats
ol Q02 atienuales the [eedback eod suppresses the peak
of lhe Ireguency characteristics doe (o head  rosorance,

1=3—2. Playback Egualizer Amp

As o |n the past. the CEX-HEEA s used lor the playiack
pounlizes amp Galn switghes CO2T ond 022 are ON in Lbe
ED Bela o egquallzs ke plivkock lewel with  the
eomventional Bota, The sgualizer slaments of Pins 0 and @
of MCO02 are Jor FIF Beds use A separate egquallzer circudt
composed ol Q001 “i8 provided outalde the 1T for the
eenventlonal Teta

RP BOARD

PE RFI{B CHI

PB AFIA CH)

(5]

|ululr||:|:|l
RF signal for PBnFH-*———Iﬂﬁih
ta RiFi e
sl PR AF 4 s

i ng e E

—p—

Lo

saEE

Flg. 122
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1—3-3 AFM Trap F—3—-4. Soft Limiter
The P8 RF signal is input o Fin @ of the YF-2 boord and, The unwarted bands above 16 MHe of the PI RF signal PEHE: ——W—= o
ofiee Bty amplified in Q02¢ and 025 and passing (hrough aro romoved iR Lhe low paEn Nter compoeed af LOTE, CO40
the AFM trap, ia split into signals for the Y signok system and CO61, The- PR BF mignal ther patses Lhroagh GEERY and
nnd the chroma signal. syate, The ATM brop &= compdied the chroma trap {688 hHal losmed ol LOLE and 0550 and
of FLINT and FLOE with Q28 provided beiween the two in nput to the solf Emiter configewred of QO3EL D ond
traps lor impedance matching, When playing back’ tzpes 106 aller passing through QU1 The all lmiier reinforces
which are pob recorded with Bota HIFI of the conveniional tho high area of ihe freguoncy when the BI® mgnal lewpl _@U 3l
Bota, the AF plgral becomes “1°, Q2R goes OFF, Q025 s low und thus ‘pravants the inversion  phonomencon, Ao
goes O and the playback signal does not pass (hrough ihe HIFF composed of OG04 and p reslsior b conneciod to Pins HARD LiM = DEMO Pay
AFM drap, B oond % of the YF-£ basrd. This HPFF changes iis out
charactorisktica in accordance with cach mode and  alee
hizighlens e preventive  effecls s e Inverslon
phenomencn. This-signal m remput to the YP =2 board and 00C PULSE
is putput to the FM demodulstor alter passing through Lse 1C101 = AGC =] DOCDET
LFF configured of QOAI 084, LOMW, COBD and 061 CX 20043 !J? 'ﬁl“-
2 3 2B
Q113,115
€ et GG OV
;; etecki
ensitivit T
a9y HAa
ikch
Fig, 1-24 Demodhilator Cropout diteciion cinguit
i=2=56 Fk Demodulation Dropout Detecticn Circuit
i 2 & Tha ¥Y-BF algnal inpul from Pin @ of IC10] & seni Lo the
) T L bo & hard
¥YF BOARD(IE&01] e hard  limitor and : detecfor, The wignal to the o
lmelier entern the FM demodulotes and i5 outpuet from Pin
i i @ The domedulaied signal peeses throagh the LEF and is
?rE. coBd seiil o Lhe deemphasis chrewil, In the DOC deiector, AGE
REG oY T | = T o T 6o i applied 1o the RF signal and eavelope i detectod alter
l'].'Eﬂl-ﬁ' T o II; i seiting 1o a fixed level. The DOC euipul 8 ss=nl {0 the YH-2
e i Elﬂﬁ‘] ‘E' 7 o + TR y 3 banrd (ECHMY where dropout  compensation id corried. UL
i 3 @! @Eﬂ METL%E' E'FHEI. = I The epemting circuit |s shown n Fig | =24,
PB AF —=i) £ : lfﬂ wim| | Frmy | | L D [
¥ . ! i"' ; I e i gy e '
L‘ L ‘lﬂl”‘l'll“ 1l!|*l-1§ \Il" 1‘_1- ”'“_r MF T JH.‘ 1 ]’FTm+|?u L] :hj;h
FR AF = {3 1 — = Rk IM"
To UE bosrd far 1_--1-.-._-1-5' b e el | ,t |
datecstion of variabla k. | ) D
opeed playback - | | e ——c TEEP
anvelope) Loar (S 4 !
MC | | RED2 aa0/
.ll“ o
aF | r|:;|§\|||
Fote o RN meoz | E
e i B\
. i e | ai
—--4'@4:1:“&1]_ M] b CEG ".W I_EH___ al @ iﬁ___I
"H* during Bata HIFL T ‘l | I”L:
playsack or 'nll.l.'i.-l-tnil.lJ l"ﬂ!"ﬂ'-ﬁltﬁﬂ :_' | e I:_ oM _ |
spaed playback =i et e
I = PR
i{To chroms signal aysceml
Fip 1-23
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EQ E Ve PB LEVEL —_—EDT
J S5 oy~ [T ez | |
________ The Y signal is nonlinear R i £y i < %
it sy R ) amphasized so the de- [ExPanD | EQ BOARD | 1
Q208 3 z EXPAND AV 204
f Q202 w FL2OI 1 Q208 rrf, emphasis circuit lnput FB
PE ¥ —lmed AMF '-JF- LPF e aMP [ level must be matched to | LEVEL
| I | the prescribed value or 4 ERE av
| T ! AV 231 : accurate de-emphasis will
| EK_GE"HI: DEEMPHASIS] | not be anEihlE.
| i LEVEL i
| R e s i
| cxgov Switches over the freguency character
T e isties of ED Beta and conventional Beta
Ehxhﬂur:acts output DC level difference of the FM demodulator with the

carrier frequency difference of the ED Beta and conventional Bekta.
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{—3-68 Deamphasia Cipewil

Stmilar 1o the: precemphamis circuil, the de-tmphass circoil
is divdded nip jhe dreuit Sor ED Beta and fhit for
canventional Beta,

The FR 'Y mgnal autput rom the FM demodulater threugh
an LPF to romave the FM  corrier and through a
depmphasks npat evel adiusting circuit, and Is ||1p|.t|. ter Mim
@l e DE-4 beard (IQ201}, The frequency band of [ the
LPF e changed oyver for KD Beta and conventlonal Hoda
The desmpheslzsd Y signal (P & output In BD Beia and
Pin @ eutput in convontional Heta) W reinpat 1o Pin 5
ond & sutpul from Fin ﬂ 16 The BHIIFHE'BB contrel clreull
after passing through  the eguealizer  Evooit, Switching
between ED Az and corrventional Bela B condacied by Lho
CEG 8 Y and THG 9V power sapplies,

(ED Boty de-smphasis’ circuit]

Phase distorlion of the Y -signal cmu'rl.u,ﬂ: in the LI'F
CFL2P) s corcocted by Q00D n the DE board ond the
pounkor circuli (6253, 2800 connecied fo Pms G and @1
Fregueney charaoteristics ars Lhen  corrected. by Q010 and
01} ard the signal s inpod to the base of QO13, The signal
i expmnded by LO1E, RO6A, LI, D208 ond  CEOT ol tha
Q018 emitter and  de-smphnslzed by oothe LUR of the
collector, These choraoleristecs are exacily cppoable fo the
compressed  aad  pre - emphazis  characwrisiies  during
playback and improve Lhe waweform reprodociblily. Hald
shill relem procsssing is carmed cul oo the collector of
Qo032 with the addition al the VPG signal by means af H{GS
and ROBE- The signal is then inpul fo (ke base of GOl3
where il is adjusied (o playbock level by REY203 of the
collectar, It & then outpotl to Pin @ throogh Q014
[(Conventione| Detn de-emphaaib cirouil}

¥ wgnal = anput toe QOCE,

Inthe g0, &M and # 15 modes the signal = expandsd by
the GHNT emitter aflker i3 hKigh ares iy shghtly emphaxized
by L0 This = o reverse conversion af while clig during
recording with expand B, Noalinear |_:|'==E|:|:|p-h.|:|.ni_.| in beoing
carried il Using - the dipde charscieriaths af [R03 and
D204, In the A mede, QRS goos OFF and edge noize is
made inconsplaudais. by RO42. When B the EOIT e,
inverss biss i2oaphed o the diode by EIZL8 o abtain
pptmem wavelotm, The slgoal with Expamd 0 appiled
pos=en- through de-smphasis I compesed of ROUE, ROSD,
Cl4 and COIE om the sallector nf QOOT, The LPF composed
of ROJl and C31E = insecied Tor the purposs of removing
unwanted  waveform whisker gomponents generated  in
Expand O,

The xignual froen Dewmphasls T pheses through De-empibnnis
0 composed of LIS, TOIT apd ROE om the collector of
QO and s BEgul 16 QDG afler paming through the half
mhilt return companed ol ROER and ROM.

Although high emphasis 2nd Expanc | processing & being
conducted, LO0d, COO7 and  EOET aperale in the 1 and
41 s modes since Q20N goes O, and LOO4, COG7, ROIT.
COLl and ROZL operate In the 80 made since QA and
Q200 go G,

P thvie - ETRT mende, LOGSCO10 dnd R0 ogrerase sinoe 0204
goes BFF and Q20 goos OGN Optiman  pigtare guality T
theritore sbdalned by changinig over socording 1o the mode
Expand [ corresponds (o Compress T when recording with
ronlingsr de-emphosis ming the diode chaoracleristics of
Cas] and D202,

The signal pesing theough Expand [ passes throogh
Ceemphasin [ composed of ROLE COCH and CO08 on the
collectar of Q006 and; afier its plavback cutput Is adjusted
by KNVIM, & passes throagh the nqu.ulii:qr of Q&L af the
EG board and s culput to Fin & afwer passig througn
QT When i the &1 meds, current i supplied b RO34
through RO14 gince Q0] and G202 gon OM and Q006 s
cut off. At the same time the signal 6 inpul to the bese
grounded amp QUM Irom the emilter of QEKE withisil
pxEEing  through he nanlinear  de-emphasn  circoil Snoe
QM poea ON and i85 outpul o the emitler of QOO after
passing through the lineor desemphass cicouit composed of
ROLG, RO16 and O006, De-emphasis will oied be nonlinenr in
the &1 mode if the SUPER #ETA switch & ON (85 1s
mode)  becouss DO0E goes OFF,
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1 =3=7. Sharpness Control Circuit

Tha PR ¥ sgnal passs theswgh buffer amp G250 and is
groanded-baze wmplified by 754 alter passing through
E253. Apart Trom Lhis, the profile component signal s
sxiracted [ram the PE Y signal by 1251 mnd C2&1 ond s
grounded -emitier amplified by 284, Both signals  will
lherefore be added oo the collecbor ol Q354 and & profiie
correctad signal will be outpui,

The amount of prodile correctlon will b determined by the
impisdared ol the amiifar of Q26, Sharpness conlral is
thoredore carrbed outl by adiusting the bias eurrent of Lhe
varigble Enpedance clements D255 acd D254 with RY30L,
The mnpedsnce af DEES and DES4 will be infinitely Eecjps
during the EDIT mode since QZ52 will gi OFF, However,
226L goes ON gond R256 delermines the amount of proifibe
carrectnn,

1—3-8 [ropout Compensating. Circuit

The ¥ signal from (ke sharpness conbeol circull s gpplied
o Pin @ of ICEH and, ofier passing throsgh the clamping
ciroill weel noving the Y skgomal deducted. it s potput from
Pin 33 On eoe bond, the Yo signal AM modolates the Y
glgnal &t 10.7 MHe ond appears at Pin @ sfisr passing
thrcugh 1H T and the AGC and detecior ciccuwits, This Yo
sjgnal pndses Lhrough the cdamp clrcoit where the Yeyn
signal = deducied and. this difference s owtpul from Fin
i 1% a sarrelation sigmal, The gropout sampeniatian eireuit
5. shown in Fig =27,

Npize comprnents can ilse be semoved simllar 1o the moise
cancelling: circuit by subrecting tho  ¥-¥o sipsnl feom Lhe
¥ signol and #lso remove crosstalk from the G5 H shifted
adjacent tack, The autput slgnal Gn Pin G ia swilched aver
te 0 Yo wigral By the DOC PULSE |npul to. Pie @ and ot
the: same time, subraclion of the Y-Yo gignal (pom the ¥
shernd alops and dropoul compen=ation i cwrried out, To
gnabds (he vides: mignal fo compensate For the dropout
poarien. the circwll is armanged g6 whife nole= and blace
noisé do nbt sppear i the playback =reen, A block
diagram of the comb filter is shown in Flg 28, 0304 — 310
deiects the Y-Yo signal - level snd ootputs thiz 1o the CF32
board [ICEOL}, Operatlon of the chroma eomb fler s
suppresssd when the fine correlation of the Y signol is low
thus preventing “color runs™ ol the chroma sgnal,

EDIT —e—
REG & -= Shnans
Jn
Fa ¥
o :Hf_fﬂi 1 SHARFRESS
o b = RV3OE 4
;.m‘r Tl r
PE f =t LET FHARF
i, ;HHD 1
Tm 2.7 ' SOFT .
16 Operation
awltch
blucE
an

Fig. 1=28
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1-3—8. Noiss Canceling Circuit 1 —d. CHROMA SYSTEM CIRCUIT
The PHY sgnal dulput of the Y comb filker divides Inio

Pweg Ome pases: Lhroogh  the egualioer circolt ond is input 1—d4—1. Recording Mode

e the noise cancelling circuit of Pin @ of IC100L, The miher Sew Flge 1—30 nnd 1 =32

i input o the sype separation ciccult through the OF LFPF. The vided wignal input fo the imoge input teeminod enders
The amoent of nolee cancelled in the noike gascelling the comb filler af the ¥ bpard win the AGE amp o tho
circell B changed over by QFE, 106 and 17 S0 optimum YE boned sod iS5 sepacaied ioto the Y signal and chromi
picture can be obisimed |6 Gech mode, gignal, The - chroma =ignal obtoined by gubracting the 1H
SN goee ON In the EINT miccde amd ekl nolse presiois signal from this sigmal bn 10100 sppears:on Pea 5
cnplellaticn, Thin signal pusses throwgh the FLAOZ HFF where the

retuces! components af the ¥ sigaal are removed, leaving
anly the chroma componenis, The chroma plgnal npot to
e 8. image input terminal = nput directly 1o the FlLag2
HPE without passing through the Y20 sepanitlon comb
filter, The chroma wignsl snters Fin grof DCE00 whed paabis
through the ACC amp whire Burst |8 amplified in the haest
emphagls circult o =18 dB when 80 and +6 dE - when
AW and the =ignal then enters. Converier O, In Converler
O. the =gnal B low sres converisad W BES hHz by the
4,37 MHz idler signal crested in APC and AFC and &=
outpul from Pin @& Afier pasing through the LPF (R0 +
271 MMz trop nnd the PEAK ACC circuld, the level of the
slgnal s sal by BWEQ]l and the =ignal k= mixed with' the
HEC Y-RF sgnal, The signal in then sent to the RP board
whare It pesses thraogh the ICOO1 REC amp and & sent
to the widea head recording om tape,

15 EeH

QiE=343 FLMDD =
ro ¥ AP H o BUr TR |—=f o "BT—-E§* NP o

/* FAE EmPuaicy
T LEWEL

ford
ILFFI

10 BETs |
el .
el | OF [n-bhes T/SIa 811
'|I aeden af the
coanvantlomal BETE

1
BN in tha #311 moge
ol ED Beits

Fa. 1-20
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1-4—2 Payback Color Mode

The playback - RF vidag signal pesss throogh the PHoamp
ol 10001 and 0062 of the RP board and entess fhe WE bodrd,
It then passes thoough the AFM Ltrap circult for playback
and poters Pin B0 of 10400 after passing throagh T401 and
the LPE, The low pass chroma signal from Fin T passes
through the ACC amp ard enters. the burst emphasis circall
where buarst ls attenusted and the signal Lhen cnlers
Convertar B, The amount of burst emphasis |5 matched
willy fhat of 02 of the CH board In & later stage and
in =05 1o 50 4B o the 80 wods and —35 te —4.0 dB
im the A0 mode The 358 MHz chroma playback signel &
created by the 27 MHz idler signal created In Converter

I by APC and VRO for Tréquency conversaan and |5 outpul
feeen Fim @ The unwinted basd comporerls are removed
fram this 388 MH: chroma signal by the HPF (FLL01]), The
sigrinl then entess Pla (B of 10T amd is eltput from Fin
B after passing through the amb fype girewil where tha
crosstalk  componenils are cancelled, The burst in the
chroms signnd froen 10101 s again sWenaaied by Q02 of
the CEH beard and the mignal is thesr mpul o Pin & af
1C401, The signal passes through the chroma lnverier
controdled by the burst 10 and B outpat o Pln lﬁl as
playback chroma signals afier passing throagh ACK. R 5=
ther Input o the VE beard where It Is mixed with the ¥
shngal,

W
CHREOMAL 1
Gl I"""”! oot | o @ FL40Z  _(cdD| &40l iC401
COME
1.|'||:|E¢-ﬂ-|— aGE I FiLTER BFF = &CC H'E":f CoNVI
[ Tnage Inpu:l] r e =P
i Bl !' ie0ai ! YF [ ICE0) YF{ICEOI | YFIICEDE}
| | PEAK ALC
--:-}-— FEC AMP YC MIX ml"m LPF
‘ | TRAF
i . T—— REC ¥ RF
|F|‘F' BOARD | Wl BOARD
Fig. 1 =30 Chroma recording System block disgram
RP BOARD Y1 BOARD
ldas  Hend i IC001, 00T Yr—-21ICe0g} e a0t i 40
RF TRAP BURST
—3—- PR 4MP oo LPF ace esii
D1 HOARD ! [[= 11 1240 EH- A5 Lo f1]] FLADI T
| ¢ HAOMA BURST coma
| ACK N DE-EMP FILTER aFF cony T
| r_ - 2 a =
j:uj:l Playback ¢ S0
Yo
|_ DIGITAL T,,““h“ b T }rnu&:l E:;Jr |
FICTURE I Spesd Playback i i i
o ¥ our
E VE BOARD | (s tmaze ourpus)
Fig. 1—31 Chroma playback svatem’ bleck diagmam

1-33



1—-4—3. ACC Circun

The ACC amp ogtpot enters the S0C DET during HEC, and
the chroma signal converted foo 388 MHz (rom the chiroema
MY enters the AQC DET during PB and cenlrols the A0C
amp 80 the borst level o the ACC of ¥ [Drel IC400 of
the W=t board iz 00 ' pp

Since the burst lewel of CH HOLD & fimed for each feld
during REC, only o gide (Fin @ of Beh) in used,

QA6 and 516 are switched by the MC simal and the time
cofiatant of  Pins @) and @ of 10401 shortened for bigh
apeed ACE to peduce chroma flicker during variable speed
paly ek,

T—d—d.  APC Cireuit when HEC

The YXO oubput and the burst of the video impul signal
ace compared in the APC-DET during REC 1o control YXO
5o will be of equal phase, A& 358 MHz YEO output phast
locked 1o the burst is therefore oblained,

1—-4=5. AFC Loop of the Record Mode

COMP SYNC from Pin (0 of 1101 6 input to Pin & of
EX401 of the %1 beard and masks the hall H pulse of Lhe
ergmad being synchronbeed by Use HD gensrator, and creates
fi This tn and the 5 fn which & 1270 Irequoney divided
d50 b (5.5 MH:z) YOO putpol are compared in the AFC
DET nnd the YOO ocscilistion frequency is controlisd with
thee errnr sigoanl, The GEE kHz wgnol s coealed by |58
frequency division ol the 350 Hi signal sabilieed wilh this
cantrol, -& “bock diagram of thes lopp B shown in
Fig. 1-33.

COMP SY NG

HO QEX

PRI
L ‘3:.5“ (T R ST
514
AFC DET LPE

Fig. 1—33 AFC loop block diagram
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1-4—6 Peok ACC Cireuit Qsll
Peak ALC is a circult o, Improve chroma 5N when E g_l RE2E

V. SY i RVEe02
recording by increasing the reconding current where the m:u:;:—"* iCII:: FEAK % x RV BOI

|

I

i
color s light on the =creen (chrama leval b8 law). The L_ ] FF ACC = I| CHROMA 4
chiroma- signal level ralsed when recording | returned Lo s E' | Cain REC CURRENT RED IV
prlgina] walue by ACC duslng playisck, ;D.NT

The peak ACC ciréisit k= of o fesdback loop configuration. Unmarked : REC/PB mode
The BHB kHz chroms signal pul fram Pin @0 ol the YF-2 i ) BEC modm %
board and passed throcgh the LEF, YEA (Q00%, 0100 and { :II EFB TﬂﬂdE

{1eh L.
QOOd, 007 1s branched by QOI8, This signal Is clamped by N L \LEE-“E]@(’F:’Z?

QOEas, delected und  imtegrated by QOIS and Q16 and s :I.F-Ili‘ﬁ-' HEE*#
|C—

B e

passed  throigh the LPF of CHld for wse as ibe LPF o

CHIG Tor use on the soniral valtage of NCA composed of _@)&I’E‘r
QOO8 npd QO0R, The control wollage at Lkl tme & V-8 &

converted In QUG and coudes QOUB 1o become & currenl ] i‘-_'{
attraction lype (o confrol WCOA gain by changing the ;ﬂ_i =11
reEslance bBetwesn tha coflector and emitter of L}III#_ .
fdequaio gam 15 cprovided  for the fesdback foop and E'E.E‘.‘.;“E‘;.
compresskm  change of the circult from mazimum colos
amplituds leval to the burst P-F owolue fevel is set ot aboot
5 dB,

REC CHROMA
(GEBRHT

Tl

Ceiq T CE24

"‘EIH

o 1]
IIET“ mnﬁﬂ'ﬂl

1—4-T. AFM Variabls Trap

The sadeband of & [ow arca conversion chroma - sigmal REC CHROMA ==
(GRS kM) exponds with rise in the chroma xignal level ang FE 49V

Interferes with the AFM signal ¥F=2 BOARD

The cheoma : gignal lfom the feak ACC circul passen

through the Imiler composed of DIDY, D102 and COI0 anet Flg. 1—34 Peak  ASS and wanshls AFM trag circud
them pagses throogh the fived trap compeosed of L1004 ard

C012 snd the warizhle trap (about |4 MHz] oomposed ol

D03, LOG3 and COO9, and G ooutpot te Pin 08 of Y52 after
passing through Q012 The varishle teap s controlled as i
Toligras
The ehroms slgnal sutput of (e peak ACC elrcult = lspil e 1
le the tuning amp composed of Q00K QI02, LOOI, LODOZ el

C001 anel O002, The EBH kHr campinenis ate removed Hers e ' Tha chooms dldakasd e
s tha A Lomml| GG mszeed Ao che APE Eand
and the freguency components lmking into the: AFM band = Lm.r-:ll'r:-“.“'l X ;;" ! 1 TRLP

g extracted, Thiz [requency component is clamped by GGG ::}

snd is: detected and integrafed by QOO4° for wer ak the m i

conirol voltage, VoA converslon of this gonirol vollage s { £nd
' Bler ibe chimren o ol Sereeem high, e da

carried cut by Q005 amd the Inierndl resistonce of diode el m“d‘m:":hl'::';""“l'

BIG3 s changed to condral the § of the trap.

PrSvEALE SECeaRLyva
Htard Py surriat

mkygnsl

Ticke 'up chroom vignal
componmisd (0 che AFH Sand
Fag. 1 -35&
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1—=d4—8 APC Loop of the Plavback Mode

The chroima sigmal converlied 1o 356 MHz and .58 M
signal from YXO are compared by APC DET ard the YEO
oscillation frequency 8 contralied willy tAe efrofr sigral 1
L= - APC loop Mcks noemofly, VOO oscilbstes &l 350 s
£6,F MUzl and this signal & added o CONY I after 178
frequency: divigian by the inlermal counter, A 427 MHg2
signal |z generated and the signal enlers the P1 grcoit
(phase inyerson circmit),

Allhough playback ooler is adequately synchromized with
the above APC loop alone when color synchronizndion |5
aperaling properly, [l does nel mean thal operation will be
giable al all tmes sdnee the information handled |5 of burst

standard, For pxampls, ARC will go into simble locked siats
a3 during normol operalion even i the bural {regueEncy
ghifis # = ML Becsuss AFC alond’ i ursble 1o cormect
digtarbante, the avnchronowm system i checleed for peaibie
plhinermal Iock And o correction signal 0% cutpal from
APC-ID { APC group correction) {o corereclt the WED
pacillation frequency, Fig, 1=—38 shows the dead zome of
AP

It i necessary that APCAD opgrate only wher the APC
lacp |s shaormal apd B DFF duping rormal lecked statn,
Adma, &5 long as || Is. progerly lecked, £ 15 in normal ziske
gwen |§ YOO 8 disturbed. A doad rome therefore bacomes
peciERary in the APCAD lpop 8o & desd zops such as shewn
In Fig. 1—36 is provided, This |s to prevent changes of the

count of the ARCID VOO frequéncy by jitter, ote, sinos &
APC.ID harizontal syne signal affected by disturbances zame as
Burel 9 used &8 Lhe APCHED gale
a VED [n the case aof APCD ooly, APCID DET may cocur doe o
crossiali signals from the effects of the comb filter i the
signal ontaing large amounts of cresstalk companents, and
HLE disturbance may ales occur for severnl H, BURST is
added Kere and detecting erfar = prevestied by BUBET 1D
Dead Zone RET of the signal after passing ithe comb [lher and
Lonvergencs s hastgned By bnvigting the phase of e camb
Fa. 1=36 Dead zone of APCAD fliter cutput end the P2 chromma signal,
Sk HE
Coly Il 358 MHz
3
Ll
APC Loop
: l.——--l-:-l.------l-—-n-——————————-—-‘
J BHRE
4 2THHE I —Iul—:mu E
I
| I
: SO | T WHg APCDET |
| |
[ |
. I APCAD :
I
18 I PC |
r Error i
| (% SMHi ".Tn-ltaqal
1 i |
- JELi
| £ ""t" APC EAROR I.
I
B e e

Fig. 1=37 Color method of plevback made
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1=4-8, Frequency Conversion Cirowit COMNY | (S58)
A-80" phase shifted signal ls cresfed from a G8E ks
sigmal resulting from & 18 (requency division of e YOO
output and & 00" phose shifted =ignal crested from the
VED LB MHr signal Theae signals are input respectively
e two muElipliers and the 427 MHz USB (UPFER -SIDE
BANDY extracted by taking the =um of the outpais;

4 2TMME
FiM el =t
CONV |
: _,J_\ F 15, SMAHE)
L i
| oS wi T AV
J (J-} el 148
R e
|
I e, |
: -[:_,, M wid
L
C08
wil
2 S8 M BN
YXEO SIM il C0F wd + 5IM wl COS wi = SN jul + wll

Fioo 1=38 Freguensy convarsion cirdusl
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1=6. DIGITAL PICTURE CIRCUIT

Purpose

By having the digital pactwre circuit process wideo signale
during warlable speod plavback. It Is possible (o oz the
wides head exglusively for normal playbeck and thus realise
Impraved piure quadlsy.

Ther speclal fenctlons of this dlghal ploctere croalt ane
therelwre limlted fo slep meton and flash motion onkby.
Altbcugh the bosle configuration of this cireuit & the sams
Ba for SEHFSE00, i has beoome complex sines e humber
ol guantized bils has been Inceessed Trom sl 1o eEght 1o
imprave picture qualily.

¥ Slgnal T 5-3 Tata Blank- = ¥ Bigaal
impaE ] clamp || Seertes [ MAATPEN oy e ing [ seempeite patpat

(T3]
Qlgleal
"_““'Ihu C—lplotsra  pe—23>ymken conerol cirouic
conkral

L
i o

]'I.L'l.'_i_?ltl'.li'
fep el

3,58 MH3 —L gy
Cheema :-‘aml—-—L T | ] -::ln-nl—-‘

Lngrae

R
-hl.urllr—I

Tig
B=7 S P 3. 50 MXE
[ LT -
n-¥ Sl BEE Chromd algnal
fmp i 141 AUCPuL

Fmg. 1—39 Blpzkdiagram
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1=5=1. Color Dhiference Signal Demadulating Gircuit B The chroma slgnal Y358 MHz) from the widen clreuit
Purpass i mpad 1o Pins §§ and ) of IC00L. The gheoma sighal
Bemodulates the OB MHe chroma signal ard credtes. (he Burst and phe o signal are phase locked by tho APG
twg color dilfecence signals B-Y amd B-Y, circuit of the video glooedt,
Oaaration £ The SCBO*  and SCIS0"  slgrals hawa a BO*  phass
I, The fc-dignel (358 MHz) [eom the video circuil = diflerence, Tho chroma slignal burst and the SCTHDT
inpul 1o Plo & of K00 and enlers the APC cireudt, mignal are sat to the same phase by the woltage on Fin
2, Two 3,58 MH:z demodulating carciers  5CE and lﬂ_.
S8 phase locked with the fsc osignal are created Thoerefars, the E-% dignil  can  be o obtoined by
in the APC circull. In other words, the 388 MHz signal mullfplying the chioma signal and SCO0°  signal, and
abtained by |44 divislon of the autput signal tha B-Y signal can be obtsined by multiplyng the
(B2 MHz) of the 4fsc VEXOCYedtagn Contral Cryaial chrofma Elgnal and the SCIS0T  sigmal,
Cacllintor) |s phasscompared with the fsc slgnal. By 5, The retldual carsier components of the demodolated
controliling the VNG with the sesulling error sigaald, B-Y sod B-Y signals ore respectively rempwed In the
W._ﬁﬂ aEcillates: phase locked with the fec algnal, Tha LPF.
gemodulating carcier 9 therefore also phase locked with
tha fac gignal, The % signel input el Find of 1C0O) is
far generating buaral gile pulses for phase compurison,
=0 Hoard
ich®  A-v/H-T DERCOULATOS
From ©Se
widsil #4E0GlL
foplar: panss
E-tjuutrn: i i
El szop w0
| /¥ Laky ik Lo
A
geweral

Coler dhans
i juntasnr Le

warlabile sgeed
wiaiia wets [ 55]

IS koard

i figral dpkay line labous 140 umssd
to- fecrmcr chroms slgnal deiap

Fag. 1-440
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1=5-2. Chroma Signal Multiplexer and Blanking
Lewval Clamp

Purposs

I, Combines the two chroma signals B-Y amd B-Y¥ and
credtas sequsntinl - signat BY R,

2. Adusis blapking livel of the R—=Y and B—Y slznaks
to: the comtmt wobtage {VRM o = 4% do) of the AL
cinyeslor,

Clpsratan

l.- The BY glgnal © amphided o G822 and 023 and (&
inpul bte Pin 0 of E32 Q35 smmples the: i blanking

& IS (Pion OF — G compores the CEE hokd  vodlogs

{blanking level of the BY  wollage) with (he Bonking
leved of the R-Y sighal ond ocalpets the error voliape
o Pin (5 wnd holds,
The: voltage held -8 fed back to the amitler of G312
Fhis NF Ioog [hecalore serves boosqualize the blanking
kevel of the R=Y gignol of Pin el 1C302 and e
blanking level al Lhe WY signal of Pin 3 of 12302,

4. Tho H:-¥ ard BY sigrals inpul Lo Pins (D and 0 af
302 are ouipul alteroately every 02 gsec from Plo
[ by the T MPX signal of Fin @K

perihd woftage of the TFY signal and  halds 0 S50, fi, Alter clamping the blanking el to VEM (4 WV del in
This wiltge B Bpud e Pin (30of 10301, G301 CPias G — 09 af Q24 — 424, this chroms slgnat
2.0 The K=Y ggnal s ompdified i Q312 and 313 ard s B gt to chroma  A-D converier FCRED4,
impuat b Pin @ of ICEIE G4 samples the H blankimg
poriod voltge of the HY sigmal and inpaids 18 60 Pin G
of 30
LR — I
e Ipl}-:m: |
HEE 'lq.b |
e § 324 |
L] e

| Tiesmugg

Ize

1

|

s

53N
coaE ArhE
[ Freeai 3%
F"t.—.!ul
—_——

Fig, 1-41
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1=5=3 Y Signal Clamp Sircwit

Puiscsd

For affective use of tha dynamis mnge of the A-D
eorverter 08 BICY this unil doed nol soteé Lhe: SYNC signaly,
Far thin ceason, the pedeatnl level i clamped with the VEB
viollage 1o molch the Y signal pedestal level with WRE (min,
vollsge = 3 ¥ de) af the AD convverter, The % sagnal
amplitode is plso get 50 the AD converter dymnambo ronme
(YRT — ¥HE =2 Ypp ‘i']:_!T max, voitage of &V do) will
b B In the 1% whia rango

COparation

o The Y signal i then wmpllied o Q8 and 210 The
¥ signaol lewel (omoplitode) of the A-DV conwverter bnpgt
i pel by RYZ01,

A, The pedestal |evel polontial s clamped to0 the YVREB
veltage 43 ¥'de) by Q212 and 213 and the Y sgnal
is input to Pina @ ond@® af the A0 converter, Thy VRE
vodtage e set by HVEH1, G601, B2 and #17 serves both
as o buffer ard (emperalaids compensaior,

The peodestal clamp pulse & crepied in 0503 I
daloying  the horiesntal S¥NC signal HDW  separated
from the ¥ slgral

1, The ¥ =gnal from the video circull = defaved 300 naec,
in DLEE. This B 18 eliminate color  slippasy by
compensating lor delays [rom cheoma =genal demodulation,

FYNC ilgzal
Ear =tormgs

=4
G5
| 1]
- e "‘f l:r caimamine
=l L W
LEL
3B L. e
— one b =
T ) '© o 2 it
o 330 sl e ans LY LT R | i b
-t afll . :;L @a wa = ean
(L= | e e s qqr'#:pn :pr:l.: :@“” .F |
g | -
| | '"'" l.m
=1 =2 E-:t v Ay >$ .
im0 e
|Ir u|l-.|.—' \II
= during. piayascc i m@.

'-.L — lI|
..-rl_-_-l I-..-"II
_||_.'L

—rl—'rlnn

Fig. 1—42
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1 URT } = 3%Wde

B
L=
: I Clamp val (V) = 3de— = 00000000
i :
. (Vo) = S¥de = HLE M
R-¥ : —— — 3 Clamp lavel [Vy )= dVdc———= | 00000 0O
i i i
E i ! (Vpg! = IVde BT R O
i i | (Vpp! = SWde R G IR
B-¥ —'ﬂﬂlni— —iE Clamp lavel (Vp,)-= #Vde———= 100G OO0 Q0
I
| | 1 -
i | (Wpg! = Ivde DO00O00DOD
! : < = ;
'-| A-D Convecalion
A/D conversion seckion
Fig. 1-43
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1-8—4. Wrte in Memory

In ihks -sysiem, only those picture signals in ops field that
are In the affective ares are A0 convesied and Stored in
the memory. As shawn in Fig | =44, the memacy storagn
area |8 from 18H o 240H with the werfical SYWEC sigoad
ax Lhe reference, The storage ares per DH b5 aleo aboul
& psec,

In relstion €0 the 10 MHz Y signal sampling  [reguency
during A0 convermon, the color difference signals are
25 MHr respactively. For this reasin, (he sampled dota are
stoeed I four memories (H506 — 509 as faliows

The ¥ signal wriles sampled data in the two sets of
memaries ICHG0 — BOT and 2508 — G508 alternotely im
sucressive order, The color difference sigmals BY and B
are also allernalely sampled, The high ceder 4 bils
(DS — DE) sre writien in ICB08 and the low order 4 Wi
(21 — D4} Im ECENS:

The AD converied 8ol Y algnal dats & synchronized
will the ALY elock (Pin @ mput of ¥ A D converisr
ICE05) &nd B outpul 19 Y AD converier 10505, 1 s alsp
sypchromnized with Lhe YIA clochk (Pin 80 inpul of ¥ memaory
TCEDE, &37) and is wrilten in ¥ memocy 1CH06 and BOV, The
signal iv alss synchronized with the ¥1B clock (Pin @ inpit
of ¥ memary ICEOH, 609} and I3 writtes in Y mensories
ICECE and E09.0Se= Fig {—47) The ADY clack Frequency
(10 MHa) therefors becomes the sampling frequency ol the
¥ signal, The YA and Y8 clock frequencles are 1272 fhe
ADY elock fregusicy (5 MHz) aad are 180°  aul of phase,
The: B-bit A~ D converted colar difference gignal &
synchroalzed with' the ADC cdleck (Pin @ inputl o chroma
AAD converter [C504) and iz Sutpuot from chroma A SD
canverter [C60d, The signal i& ako synchronlzed with the
YA cleck (Pin 3@ ioput of chroma memory IC506) and Itx
low order four Blis (D8 — DB)  are written In chroma
memory  ICBO8, [t is further synchromized with the YIE
clock (Pled® inpui of chromm memory 10808) and |t high
order 4 bis (1 — DAY are wriltten |n chroms memaocy
IR, The eampling freguency of the cheoms slgnal
(eaguontlad slprale H-¥, B-Y) (herefors Becomes 5 MH2 and
the F-Y amd B-Y signals 25 MHz respectively,

i—56—-5 Memory ReadWrite Corirol

Memaory controller  JOS01 comirols  vesd o wiile @l Lhe
MEmGOry,

Mamary wrlie I8 carshed out while the 5IE signal (Pin &8
Imput of 12506 = 50d) is °L° end memory read B carried
ol while the S0E signal (Pin & input of ICH06 — EO9)
ig- L. Sinee this memory is a duzl port type with separate
imput and outpul t=rminals, data read &nd wrlle & posslble
with different timing. Thiz mmkes skew correction possible
during variable zpeed playback., The dafa resd or wrile
ncddress s specified by the Al — AT language (Iopits of
Fins 0 — @b of 12506 — BRI}, CAS |lanpuape (npui of Pin
& oof ICES), apd the RAS Brguige (inpat of Pin B ol
10808 — | B,

In actoal address specilication enly Lhe lead pddress of one
horieanial  scanning  line is  apecified  and  subssquent
specilkcation  during he horizonptal @ scanning  period s
pneculed in the memary 1T by spnchronizing with the npui
chock (Pin @ of 30506, BOT ¢ Y1A, Pin & of 1C50E, B09 = ¥1B)
ar the putput clock (Pin @ of ICE06 = B09 - 500 and
counting up, The cycle of the CAS language ard RAS
language s therefore a horlzonial epcle,

1=E=6. Y Signal Data Selector

Simete the ¥V signal data iz written altecnately in two sets
of memoriea [ICE0G, ST and 10500, 809), selectlon |s
mECEERATY when reading.

Tha ¥ skgnal data atored la the lwe sels ol ibemorks dre
selected afternsiely By MBI and 512 The selectlng sigeal
is ¥ MPX (Pla (D lnpul of K611, 512} and ik 4 5 MHz pulse
that becomes "L" when sslecied on the 10506 507 side and
alsa "I ‘when sebscted on the ICHEIE, BOO° sids,

1=5=T, Blanking Data Insert Circuit

In this system, only the necessary paris of the Y signal and
chroma signal are siored, It 5 thercfore necessary to insort
dita sguivalenl to the bfarking level during the blanking
poriod (H blanking perkod and ¥V blanking period). Insartion
al tha dath egulvalent Lo the Blanking level & sxecuted by
=568 = Bl6

EOE {Pin /I input of 10513 = 51B) s the ewitching &ignal
af the blanking dots and memory read data, The signal
becomes. "H™ during the blanking period (H and ¥i. The
memary read data 15 selected when the EOE =agnal -is s iy
and dats equivalent to the blanking level &= selected when
“H", Onta equivalent to the blanking level s s=t by the
voltage on Pins 3, {8, @& and @& of 10613 — BIG and is
“EONONONET (4 ¥ de on Pin & oof ICE20) on the ¥ =ignal
plide mrd  “100000007 (4.5 ¥V dic on Pin 00 of 1CBIA, 515 on
the chroma slgnal side,
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1—=5=H [A Comversion Cirouig

The ¥ kignal |8 DA convertod with the DAY gignal
(10 MELx Pin 0 inpot of KA ms The clock. The pedestal
lewel of the DA epnverted Y sigmal b4 ¥ de, s 100%
while level &5 48 YV dc aod s peak lovel 45 6 ¥ de

The R-Y signal & D-A eonverled wiih Uhe DAR signal
(2.5 MH-Pla d® ingul of JC519) as e clock, The Wanking
vl sl the A comvertsd B-Y sgnal 1k 4.5 Vode e peak
level on the positlve - side 5 ¥ de and (s pesk level on
the nogatlve aide = @'Y dc, Although this |s olso the samo
faf [ BY gignal, the AT sigral (2,6 MH2 Pin () inpu
of [CHEE) and the ODAR slgrml are (8 oot of phase sl
the data attput tming ia different

The foregoing lo in relation to the peture signal perled,
Chiring  1he blanking pesfed. D& coAveribon of datn
egrvalmt f0 bhokig i@ cxecuied relafive to bHhe Y signok
H-¥ signal and B-Y ui"nl.] with the CLE] signal {20 3Hz)

1=5-08- SYMC Sgnal Mixing Gircuit

The ChA eonyverted Y dlgnel 8 inpul e Pla (0 ar 12101
after pazsing through the deiey clecull DL20E (BOD psee)
far  phase malehlng wilh he clock. signal, Thett - compos|ie
dyng signal REF SYSC I3 ispal 18 Fia @ oof 1C151 ond is
added o {he Y dgnal The Y signal with lhe syenc slgral
sdded = output fo the wvideo circuit from. Pin Gf

1=5=10 Chroma Encoder

The B-A converted: §&-¥ and B-Y sigonals ace
respeciively to Pins 11 and & of 1C1D1,

sla6® and SCIRQ" sgnnly nore inpul fo Pins & and & of
IC1G0, The SCBO"  mod SCHB0"  aignals are crepied In the
clack demodulsior circuit IC001 nnd are phesa bncked with
.1_|'|¢l e slgmal ol the wides clroult, The SCE0* alonal and
1B spnal hove o phase difference of B*  with the
SCO0®  signal belng used for B-Y algnol modulation and the
SCIE0"  mignal being weed for BY signel modulation,
After the BY signal inpal of Pin 3 god the BPF signal
inpat «f Pin (§ are mized, the mixed signal i modolobed
with the SCESD"  signol, The [K-Y sgnal |lnpot «of Pin ﬂ
& modulsted by the SC0*  aigral, The twoo modilated
dgnals dre miged pnd become the clock glgaal (353 MHz)
which aro oulpet 0 the ¥ideo cireull from in @ The BFF

input

shgnal 1s 5 pulss thatl becomes “HT  during the chiomm
na Lhe clack, signal burnl period,
| | | | Craatan conpositE T
e I".| syno signals i p g .@”
| _.-;1':“' # FL IR
e 1 — ! REF - 97HE i
f ic%al i :
Ty aiel
'y T —t s HEr
[!ﬂ:l tha STILL ; | | Dv—‘L
YO adiusking elecule
oy gy o i (O
| B 1L Qe i '
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R s L == PR LEp T e el L e RO LRV B Sk S (AR P e L e
avioa
e 30241 72) —f""‘——'ﬁ'ﬁ—"
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EIL] Q3273326 e e S R e e R
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1-8-11. Clock Genermting Circudt

The memary contraléer clock i divided mio the wrile
system clock far AD convernion and memary write and the
read mysiem cleck for memery read ard DA conversion
Agynchromous gperalion ol the read and wrile systems b
alen papsbhie,

(Head System Clock)

Hince there iz mo need 1o synchronies will sn exiemal syne
algmal lor memory read fn this system, cock CLK] &
created by a lived crysial ossilolor composed of X601 and
Pim @ omd & of ICRO2, The uscillation freguency &
20,1 MHz (1280 Fi epd s divided 172 s e memary
coptraller to farm the resd sywtem glock (L0 MH). The
DA convefalon clock 1= created By (requencr. divislon of
ihls eleck [n the memory controller,

(Write Syvsiem Clock)

The willes sysiem chock must B syichrondesd with the
vides signal weiting in the memory. This clogk: 15 thereloee
synchromized with the AOW signal during warlable speed
playback by eans of the START A STOPF sscilator ROB05.
PLL s also formed and synchironized with e HOW spnal
diring stop medion fiash mtion,

(13 Write syatem clock In warighle speed playhack

Since Lhe H row = onot wniform In the 8 1 maode, the

horizintal cvele skifte 173 each tima thers is-n frock

fomp during picture sourch and this appears as 8 skew
an ihe scteon, Tha welie synlom clock & Lhordfore
created by wslng ihe starlSsiop cecillator G0 prevent

thes. In other woeds, Lhe write svalam. click s

resyrchromized with s plaoybock borieontal syne signsl

[rl:l.'-w,w far. sach scanning lEne and maintsine o fixed

memory Uming relative io the sync signal.

1, The hortmontal sy sigeal (HEW - syme separated
fram the playback Y sigosl is Input to the YOO
st pulis gonsrating cleeut of Pla II] ol 1he
memary  cantrolier,

B The VOO reed pulee peneralor i svnchronized wilkh
inh of tha HOW signal woel stz the VOO ressl pulss
WHAR (Pin @] o "L and WHRE (Pin &) 1o “H.
Tha clock a=cillater of Fine B 2od (3 of ICEGS
onclated oad the cecllator of Plas ﬂ anad i al
ICEDT #ops oszillabng,

% The oscillation putput (aboot 10 MHz) of Pl
of 1C60B s input to Pin @ of the memory contraller
and becomes the VOO rosel pubse generatoe clock.

4. The YOO reset pulse generating clreull relurns
WHREA (Pl 8 fa "H® and WHRE (Plz &) e
L7 ahoul G peec Wier. This chuses oecllloifors
an s (5 and (0 af 1CE06 to siop and cecilations
of Pha 0 and ¢ of 1CEDS fo0 start.

5 The cecflailon output CUEDT MHz) of Pl P of
06 15 inputl o Pin @& of the memory coniroiler
and Becomes the wrile sysiem clock,
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121 Wylle sysiem. Clock in stop motian,# Tlash matisn
The taput stpnal (Y and clook sigrals) in glable m Siop

e T . g
Metien and Flash ffotien a5 compared to voriable specd s j o — Pnicind Tt
plyback . The write system clock s thergfore Brba it abaiutim ) i e
syrlsronieedl wilh, the Inpul clock by the FLL glroull o, [ TP oA oA
fo  prevend  (nllowing  of  momestory  exfessal gt L e N ] veu - =
; J [ 1 = maimakly =" mEpat pulns

disturbamess such B§ foies, | *- 1 L r il
L. The VOO configured of Q603 64 and D01 LY TR I -,-""_ | ékrr cLEw

gaciltates ot shoul 10 Mz and its output is [nput h S | g .

i Fin & of memory contredler IC801 1o become Lhe | - i

wilie mvslem clock,

2. Thu froquency. of the wirlle system clock &= divided
L8640 i the memary controller and i5 cutpot 1o
Pin 0k oy the WHID sigral,

2 The WHD signal is tranaformed Into i trdpeeoidal
wave in the crouit configured of G60E Q602 and
Pl @ — & of 1CH01 and s lopul ta Pin @ ol
sampling circuit FCS0,

4, The horizantal syne signal (ADW) separmted from

et

and Tlmph mokbice

"H* Ln
the Y sigmal beoomes the samming ﬂ"..llﬂ] afber -ghart marion SFlash
cycle pulses of under 40 maec |85 removed and Ge

slgnal in delaved in [CEOT, These puliss are then
input to Pin @0 af 10604, The amount of defay |§
gl by MVEOL This determines phase lock of HOW
and WHIF or, In other words, the write liming r’"
fi. The erctr voliags obinined by sampling: the /
irapezoidel wave b= hefd in OG0 and 806 and s Ted {

back o the VOO throogh Mins 3 = 0 of bulfer
amp ICEDL fo become the WOEO conteal wallage.

B With 1tho above FLL laop, the VOO oscillabes in
gynchranlsm with the horizoninl =ync signal with
on oecillstion (requancy af 540 Fi (00,07 MHZY, The
harizental syne slonal (AW ond the WHD cignal
will b2 phase locked,

el
:

g

RO N

{ mmpai=

/ Oubtpaot =ach H
WHA

i ]
(ESoH(ER) Fie 1-51

ﬁ;:nr@] _H_F :
e L

gecillakicon STOP
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1=-5-12, V-EYNC for Wnte in Varable Speed
Flayhachk

Wrlte Im the memory k& nodmally controiled by ihe sync
slgnal bnput le Pins I and & of the momory canbrel ICS0HL.
Although wariahie speed piayback such ae: elow playhack
amd CUEREY are realised by using ihe memary |n this
maching, it is somsetimes difficult for the playback Y - signal
{0 separate the syne sigaal, If & vertical syne signal @5 pod
input to Pin {E, memacy write will not b= ezsculed sod
error will eocur, Memory wrlie s thevplore exscoted by a
gignal cafled XW5 that is inpuat fram Pn [!j.l:lm'irpg warinbia
spead playback, (However, the horizental sync signal is the
same)

This chunge 8 accomplinbed by sstting DESW of Pino@0 ol
ICE3L o “H'. Tha XNS lnpuml o Pin & ol 1C005 ie crested
with RF 5W FULSE a5 the reletence, This puJ.ug Eesciimies
SLY in the 3H to 10H section Irom the RF 5W PULSE odge

(rige or folly during playback (iecloding forward X1 =3
nnd digital scan This pulse becomes LY wetlwesn &H and
TH when SLOW or REVERSE PLAYBACK (—X1, —x&)
wnd CUE~REVIEW,

Although the memory contrel IC dolncis: the Rlling edgs,
there I& oo fear of malfuncikming I opecathms staris with
the Initial edge and o eparaie odee arrives within 18 msec
ms dhawnl in the timing charl slece on internal mask =
provided thal will nol accept inpuats By aboul 12 msec
after deteciing an input, Engut so Pin (5 will be by this
timing - when original V. sync & s*parated in playbock or
digital scan, Inpuis will be at a position 10H from RBF 5W
P 'when ¥ s¥no §a not separaied=When in SLOW, REVERSE
PLAYHACK and CUEAREYIEW, signals will be mputs to
Fin () &t sbout a 7H frem BF SW P oand write opecathon
alarts

From systes control cleocobt

(E5-80 Board, ICHNZ} [ ¥

From S¥HC mapasation W

ICSH
o B Ranaci
oontral
-
as08
BTy

1=5—-13. Memory Writs Controd in Variable Speed
Piavbachk

An mitintly stored- =lgnal f= ostpel e tho playbech zigeal

s the digital picture cirgizit of this wpll Lo reedise nolielan

pperalicn during variable spesd payback.

{1} Picture search. reverse playback xd3. @1 or £

réverse ® | playback
In these modes, the RF signal level is detected and ia
ugtsl & the memery wrlle contral signal (S5W 1 Pin @
inpet of memary controller KCE0L],
Semixy write, of the pisyvbeck signal |3 executed when
ihe plaviack RF signal level & high, The slgnal slosed
is ceal almost simultansausly ahd becomes the pliyback
outpul, Hewever, when the playhack RF signal level ds
low, write In the playback sigmal memory will nat be
miecuted and o mignel in the previpus fied or even
belues this will be read In place, This prevenls noise
from Being output In the playback output signal

(Oparaticn]

1. The piayback EF. sigmal FB RF |8 envelcpo-detocied in
the UE board amd is Input to the T bosrd & s 55W
signal. The 55W signal is permally "L and bexomes
"H™ when the playback BEF signal level becomes |oa),

2, When the HF mgnal level drops ard the $5W wignai
becomes "H®, 11 symchronizes with rise of the HOW
sgnal and Pin (B of HCE2] becomes “H™. When i
syncheonizes with rige of the SIE sigmal; Pin (B oaf 105210
bocomes . “L°  and Fin & bocomes  CHT,

4. When Fin 0F (55W1 of memory conteoller  1C500
becomes “HY owith outpuis fram Pin 00 of 10521, tha
memory coniroller wrile operation b inhibited, When
Fime 0 and B of the AND goie 1CR2E Decomes L7
with' outputs from P @ of ICS21, cutpmits from the
wrife clock are inbibited, The previously. stored datas
{ore finld before o further bach? remoins withoob
being cancelled in this scanning line, This data is read
a5 the. éompinrating slgnal and becomes the playback
LEARE L
The WHSS signal changes the source slgoal  for
gensrating varfows write timing sigmass from  external
fnput  signals. such as AT apd "VOW o internal
comiratler signals,

e

a
TbE

Pammses “8° wremm ibe OF wiasa] el iE o

rhp—
I wrins s

glrcale  1onng How T
AF &W PuRSL
¥ v r‘fﬂf
L]
e :
i i BT
i
g507 Dane r
el 3w s
r
EvE
Playbnck i
[imoEoding
Farward 9508 Banse -_!—I_n_l
oL X2 | i .
playbasil, Y | i |
diglital meds _=——-£_I/T:L|_|
80 T f
@ i M Input whth same Eining as (8 V0w
1
-
]
| (@) Inpat with ro ) ToM
]
i | 7
v : i L
ELOW, — Bl —28, i | :
EUE REWILW ! | |
mada i
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{27 Digital scan and forward ® | playkack
The contral signal WE (Pin @ input of memory
controtler ICBOLY from the system controd s nocmally
17 in this mode spd normml wrile ls execyuled,

{30 Glow playback, lorward =8 playback and G0 reverse
playback
Contrnl signal WE from dystem eontred 8 L7 during
thie perlod thal the Ach hesd s scanning the track
recorded By (b Ach bead, Write af the plavback sgnal
af 1thaf track in She memory will bs pzeculed. The WE
signal s therslore o ope field widilh (167 meeck °L®
pulse, The pulse cycle will differ willy the playback
mode,

[FWO /5 SLOW| o iy One field
RF SW PULSE Ach | Bch

WE
ticsol (76))

ETOP
A 3 f/
Tape spead
FB RF
RF SW PULSE dch | Beh

:Tc:tﬁm ) | J i

PB RF

Fig: 1-BB Writing mamory timing chart



1—=5—14, AFC l'.'_:l'l:lcl.li't

Al previoualy oxplaiped,, only Ush @[fective arem of video
signal 18 wserd cln thls s=yslem and the suce signal = onot
umed, ‘Write in the mezmory i executed by synchronizng
with the syoc signal (HOW, YO lnpuis of Pins 0 and
& ol memary  coniral ICAQ] =nd @ slable seec signai
generated by the pontroller & added (o the simna! read Trom
ket meenary, For this redson, B Bonet possible oo abeork
thee J”“r COMPIAENER, pErgrated when sspmaling e sypc
signal lor wiite, with tho monitor TW AFC [0 this wunil,
PLL is applied to the separabid syne sigoal and b inpul
b the mesnory coalralier, (JDD0E)  Howewar, since AFC
cahnal be applisd when wriling CUEATEVIEW o ==1,
= W3 and digital scan (55W eignal THT)  becouss of the
penemation ol skew, Lhe AFC croult s jomped by Inpodting
e ESW signal 14 Pin @& of 10002

F—ii—

ond -;r

a1 ] |4

Vim
"H" whas P OEF sigmala |
are not regpiredecdd in
the CUE; REVIEH, =)L,
=22 abd Rigltal Hoas
-]
.\\l'\.
E* Witk Seap
Mot ion/Flasgh Mocian &%
3
L Bl
T1
L4 @-
q —
1iceae %r
HOS[EATE cmm—
|55 KT |:u:l.[@r i
iw suw A
{UE BOARI ICaTil
II FH® in Diglkal GSma mods
]
0= kn ctm, EEview, %l A sode
Fio. 1=55
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1=8—16. Sl Picture Aciusting Circuit

In the St Plewre mode [ncleding stop mathen and  (lash
mtion), the oplimum vertical sync gignal inserting  position,
o tha minimum vertical |Hier poslton, diliers ascording 1o
the momisor TV, 10 = therefors poesibe b wary tha wertical
sy signal pomtian of the even rumbered flalds externoly
Eerweman () 10 SN0 aeec with RYS0L

TU BOARD
5 iy
Srlll
WyE plioturs
250k ad juakment rang 1
RAMT comi £ase
IC55] I—| I—| IC5%)
(172 14 L] 7 L S
i ARG % i g R/C c 5
e 1l e Tl d 114
11301 (31} B g 8 gl ¥
l.._ ) ] I To aync atgnal
L mining circott
i 3 B ]
e |
553 i
Side— !
i et 1
RFF@ A= ; k
[ICS0I{sa) b o oy “:‘l.

Tl ad maes o priorlcy inopodt sbtartep
on Pin sid=

RFF COE EVEN
S |
ws (] |

of0 donores the odd numbersd
fials and EVER depoten
the wven numbered Flebds,

RYD

(eSS
a

> &

|il:|:-:||lE}r 'i Abomt | —ej—— —__Moout 3 usec

D B AR i /f

e (B Bl

¥ :43

ticsse (2) r |[_
1

| 1
e
Wi pulse width s msat by &

RS54 and CR52

tabogt Y58 usec) Thig delay in set by EVWSOL,
A%51l. and C551 and Im
variable by the usar,

Frg. 15T
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1=5=16, Digital Pisture Mode Contrel

ICE0l of board TU-BS controls the digital pleture mode,
e contral signal is serially transferred 1o ICH02 of the
D6 beard along the twa lnes 5 OUT (Serial Data Outpul,
ICE01 Fin @B swtpul] and SCK (Serisl Clock, ICB01 Pin (B
outputs, [CE0E converis this serial data Lo parallel data and
passed 1L Lo memary eonbroller 10D,

€501

Memory
conkrol-
ler

TU-86 BOARD Di-6 BOARD
ICS01 d IC502
Digital ig:ég%&: Serial

| picture parallel
contral- Cconvers-
ler ien
serial B
communication
[daTal
Mode
| control |

Fla.

=58

1-58
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1-5—1T7. Memory Control G {ICEON)

Terminal Functions

Pin Me. | Dasigration L<0 Logs Chatling Functien
1 HDW 1 _i_ Write System Horizontzl Sync Signal | H Sroo nput for memory write
contral signol peneration
2 VI 1 "'L Write System Verticoll Sync ‘Sigoal | ¥ Sync input for memory  write
contral ‘signal generation
<] ML
§ HER | ‘—L Read Sysiem Herlzorntal Sync Sigral | H Sync Input for memory resd
conirol signal generatinm,
B YDOR [ _L Ropad Sywitem  Verticall Sy Signal |V Syne Input [or memocy read
cantrol signal Feneceiion,
ft NYVS | Reference Signal for VTR Servo
T EVE 1 WVertical Syme Signal Created by ¥ Sync input for vartable . speed
] RFSWE memary wrile control sigomal
geEneration,
| SLTC L XVS Pesition Swilching Signal Mot uged
a WS L] Reference Sigral Dulpul for VIR | Bafepencas V Synd [or serva,
T Marmally fynchronlzed with (WS,
Cynchronizad with Pin £ (BEVD)
wheft variahle spasd
1o RHD L& Megative Read System Horbmntal Syoc output
I RVF L Megative Read System . Egoivalent Fulse Mot used,
Pericd Output
LE WHD [ FEsd System Horlzenlsl Syns Signal | Dulpul for wrlt= system PLL,
saripui
13 FAW [ Megative Freame Advasnced Wrlte Inpui Nat tiged,
14 BSw | Mupative Speed Saarch Write Inpul Wrlie: control glgnal by RF signal
S| datactinn,
"L when wriks,
15 [3FF 1 Drur FF Input HF 5W Pulse Input
16 wOD 1 =54
It CEE 1 Test Terminal “H,
I8 T | Normally L7, "H™ in Stop Motlon
Flash Mation;
M bl T iral
19 T I ks oty SRR, et Normally  "L°,
1] T2 [ Mormodly- "L",
21 TR | Test Terminal e
22 ThOL r Read System Horlzomial Syne Slgmal Output for read syatem clock PLL.
Lhigtpul
i THOD 1 Test Terminal p i
24 CMPX L8 Color Differsnce Multiples Contral | | Control Sigral for changing owver
Signal B-Y und B-Y with the amalog B
245 NG o Chroma Systom  AD Ciock Cleck output for alternabo A&k

conviersien of B-Y and R-Y,

Table 1—1 {1}
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Fin Me. |  Desigmation | L#0 Leges Clistirra Funstan
i ADY i ¥ o Bvdtem AD Chock CRack autpul far allermate AT
cenvessien af B-Y and R-¥,
27—3h AT=AD Acddrezs Signal Memary address conteal cutpui
-] CAag CAS Cutput fer memaery CAS
iColumn Address Strobel.
ar RAS o RAS Cutpul for memory RAS
[How Address Strobal.
s ¥LA o ¥ Sysiom Sertal Address Clock Clock outpul Tor felghing A1
f converied ¥'C dala in the memory
[IC=08, BT,
ae YiB ] Y Syatem Berlal Input Ciock Clock output for (eiching A -D
1 converted ¥.20 dala in the memary
(BCEIE, 508,
& G Q
At SIC _ | System Serial lnput Clock Mol ised,
] 50 (%] _f_ Sorinl Dutput Sock Clock output to resd data froay ihe
MEMmOTY,
43 TiE £ Megative Sarial Imput Enshlg Maosgry datn Input enabbi slzeal
44 E5E o Mégative | Serial Outpul Endbis Memery diba siutpil shabls signal
4B oAy _1.— ¥ System DA Clock Clock cutput for ¥ data D24
CORYErEinn.
46 DAY o B-% DA Clack Clock. aulpul Tor - E-Y datd DA
—1_ conversion
47 oAl [a ] J_ BY 0N - Clock Cleck output for BY dats DA
Cconversinn,
48 BLK L] Blunkiha Signl Read syslem blanking pulss culpal,
49 YTMPX [#] B,.-"'I Heod System Y Slgonl Switching Control pulse o swiich data pead
Signal from two memories ard dnput to
DA eonverier.
B AFp [ Burst Flog Sigral Encoder pulas outpait io sdd borse,
Bl (LA (] Mogative Ragd Sysiem Vertlcal Syne Signal |V ayne ol sead signal
B2 HFF [l E-,-"'ﬁ Read Systemn Fleld Decriminotion Odd (el with  “L°,
Cutput
a3 WA
| WEF E,-"'ﬁ Write Syatem. Field Dicrimination | Odd fiedd with  “L",
Crartpat
G5 wyn i Hegative Wriie System Verlical Sync Culput | ¥V sync mitpui created by fhe
inferoal wrile counter,
Synchromizes dato communications
with 305,
(€41 . [ I Expansinn Muoltiple Epecification . M
Rt R
b7 il I Exponsfon Multipte bpecification M

Table 1-1 (&)
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Pin N Diagignatian L 0 Logic Chatline Funcian
B8 & L | P Foeition Sposificatian Bl
- Mak used.
SRl LN 1 P Poadtion Specilication b
] LT | Sosnic Lovel Specificatien M
Ml used,
tl MioE | Mukaic Level Specificalion M
fid MGT | Trst Termipal M 1 i
G3 REH i Positivo Momory Dulput Enable M E
G4 H¥S i Head System Syne Contral b Switches: mbmary read svalom [6
synchranlzatlon with each sectlan
or 10 (ree ron: TRT Wwhen oxiermal
3 [
1] Yoo +5 N
68 WHYE 1 Hend Sysiem Write Syne Comteod M THE
it LESRE | Read Symem V- Sync Sowroe
Changeavar M
A SWH I Memary — Shw Image Switch M | Mémory bmdposalee - fmaps eonitral
signal Inpul,
1) GSEL I Frume Indicotion ONA0FF M e
T Ei [ Mogalive Faad . Syatem Reset L™ when rosel
1 MO I PiP ONAOFF M bl o
T Mid I Rieduesion Rale specification
iV Direction] ™
Mol s,
T Ml | Reduction Role specification
(Y Dieetlion) M
I Mz | Reduction  Role specification
{H Direction] M
- Mot wsed,
18 ML | Reduction Raie specification
[H Direction] M
76 WwWE | Megntive Wrile Enabis ® Memary wrile enable signal autpul,
L whan swriting with aystem
canirol,
ik} WEG | Write Enable Source Changeoyves M
T N MWC - Terminal
74 WES I Epecinl Hewrite: Enobie Crangesve M | "4
o] WHSG I Write Sydrem H Syne Source M
, Write Syvalem H Syne Switching
i Wi I Cantral M
Wrile Syaiem V Syne Source Switching control -Signel of Y sy
B2 DESW ] :
Changeover M for write,
=N | Slow Mode Signal A Mot iimed,
g4 Ve | Serve Bysiem ¥ Syng Source Contral input tahy switghes $V5

Changeover M

autput af Pin &

Tabla 110 {3}
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Fin Mo, | Oesynanton L0 Logic Cutlins Funetion

85 WE 1 wegative Wirite System Rosgt 0 when reset

Fal DATA 1 Seria]l Datn M
Tranalers memory write; resd stan

? )

8 Sk ) Serinl Sock M address dats serially from ICSOZ,

Ed DWDE 1 Serinl Data Ehi.lhg':n'r;r b5

] TEST i Test ‘erminal i

20 MTH [ PAL-NTSC Changeower "L° whan NTSD

a1 N0

a5 CLEI 1 Read Clock input 1280t Cloek ippul
Batosmes. 640 [ with internal
frequency divishon

a3 CLEO 0 Read Clock Output

i RIE 1 Test Terminal g

an CLEW 1 Write Clock Input Edik I 'Wrile Sysiem Clock [npul,

G WHEER Lo CLEW Epable "Ll when wrile ayslem clock WCO
caciilating.

() WHERT | VOO Beasiting Clodk Chock Input o genetatleg write
syalem cloek VOO resed  pabies,

&3 WHRA o WHET Ensble (WHEE) "L when resstting write system
clock VEO.

1] Wi 2] Poaltlve Frame Signal Noi used,

1060 SWHAN o] Memory-Sew Swilching Output i!l.'lumn.r}' image when “I7,

Tablo 1—1 -4}
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2, SYSTEM CONTROL CIRCLIT
Centartng tha modes control ||'.ir.'r.r.-:|n|;u-'.er pn the NG
Board, The s¥stem contead alrcult s Composed of the clroulis
e Bhwn Balow,
55 BOARD 1C401 Ie402
CEPSOSBH-1I00 CAPS048H
Mechanical = ISHI.bDE'#x
> > Contral Tape
MO BOARD BK byfe Balance [.. . e
I IC50I 3 ==
150 | CAXPESD4EH=1020
uPD7SI0BCW-096 .ol MECmigital 1
Mode Picturel 6K byte
Cantrol = IC302
K
e byl MCEBHCO5N28
= .- Tuner
2.3H byre
I IEF?E - = —
HPDTHEE-043
ST TM BOARD
SHUTTLE IC40)
MEO984 -5145P
K byfe T I
e FREE Low byte
l VE BOARD
|
R T e, IE3G0
[RemoTE i R Ra. oans | uPDBI4ZC-501 |
| commanper | =
I 1] {o—s CRT o
| 'czol | | S byte | B
I MEQAEI-OTT
| Commander I
I 1K hr'rnl I
| |
I 1CICH | cool
I pPO7556-506 ] MSME4118-15RS
I JOGY I LINECE | bt =01 | INCS{COMMAND IN)
| SHUTTLE fiwpyra || [~  L_(SLTBC)  |jm——OSIRCSIIN)
\c002 LK brts
| I uPOTSOTHCU-203
| = . Cmcs 2 [=—OLINCSICOMMAND OUT)
I I ———== S |RES{0UT])
] 2K by ta
Figz. 2-1
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2=1, MODE CONTROL MICROCOMPUTER

The mode ebalrel microsempdler has e  [allvwing

principal Mihctidngd

&% [Communication bus contmal
The: M6 beard mode contral mecrocompuier 1CHGL
positions  itselfl . Lhe cenber n:[" microcompoier
pammunil:.ui.inl:u and controlds  communication ases,
Seyen  microcomputers - are connected o the mode
control By serial boses. namely, mechamical conteal (55
B0 baard). fimer (TR0 Boasd), CRT (THSE board),
tomer (TU-S6 board], LINCE 1, LINCS & (TU-BE) and
MCC [digital pictiere  conirallsr TU-B6 board ), The
microtompnlers communicating: with the mede controb
gre selecied by & chip select sigmal, ond the
microcompuiers- thot are not selecied by o chip s=lect
signal, and the micrmcompuiers that are not selecied
have bopes open (high impedence steius)
The mede contral pnd  wlaw microcopputer | 5580
board)  do pol oommunicate- directly, Communlcations
are cstablished between the mechanical eontral | wned
slow microcomputer when the chip sslect signal iz
oulput to them,

® Function key reod oub and display
Key mufrix oul signals of Pins & o @ of IC60] ore
read at key matrix inpul poris en Fins & o @, The
funcilon LEDIs Lk,

®  Communication with g shuttld microcompuier
Slgna% from the jog-shuttle dial are decoded by the
joig < abuttle microcomipuisr. HCA0E an- the MO-E board
and are esaverted Into three slgnals, namely, rodl speeds
A, Boaed L The mada control recelves data shrough the
125 request sdgnals {Pin & of 1S00) to understand the
slatua of the jogsshutlle dial

&  Edil conirol
The mode  contrsl I'I‘flll:i‘ﬁ-l'.i]ﬂ'lpl‘.ll&l'ﬂ of the plaver amd
recorder mides controd pssemble and inzert editing,

£2=1=1. Mode Controller Pin Fumcton
The numberals In o circle show Pin Mog and *1° and °0%
In parontheses § | show Input and output,
A  ROL. DIRECTHIN (1)
The slgnal fram the: 1.5 (106G 80UTVLE]  mécro-
CoOmputer,
Showa the mpe running  direatlon by the M0G0
SHUTTLE oparalion,
L6 @ ROL SPEED A (1), ROL SPEED B (1),
ROL SPEED C (1)
The sigaals from the L5 microcompuler,
Show the play speeds by the FOG dial “/SHUTTLE ring
operation,
& ROL PULSE (13
The signal frem the 1.°5 microcompoler {pulse in
arcordapoe  with MG dial rotation),
Uzod by the: "+ —" operation (channe and title
amitlg amid athed purpoteal by the 10G dial,
@ FONCTRI () _
LI a HIF! slgnal s detectsd during. play,
Used by sidic monilos selection processing.
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&

ELOW TTIL (D

Thiz is the tsps counfer corréction signal nput,

"L® for SLOW play,

TOP/TRD (1)

The signal to slow the tape feeding, dimection supplisd
by the mechanies] contrel. Usesl e bape eounier
processing

CTL (1]

The REC CTL or P8 G signal 12 Inpul The irput for
ihe lapo cownler,

EXIT REQ (G

The comminication request signal from  the MOC
Tdigital ‘pictare: controllec), Currently oof nsed,
ELOWE (0)

The chip select signal to the slow micrecomputor, “L7
for serial communlcations with the slow microcamputes,
EIECE i

The ghip seleet signal lo the LINCE @ micrecompuler,
“L°  for serlil communlcations with (ke LIRCS 2
mlcrocamputer,

CITEE ()

The chip sslect signal G the LINCS | microcampulor,
“L* Tor seria]l commumicatioss with he LINCS 1
microcomputer,

& BUS AT

Zerlal communication data dnput. Connected b0 the Tin
5 of other microcodmpater,

S0 JEE {0

Berlal communication ‘datn inpat. Connected 1o the Fin
S0 ol other micrecamputer,

BCLE (110

Herlal communication clock inpolSeutput, Connecied Lo
the Pin SCH of élher micrecompuier,

RFE SWP {1

AF swiiching pulse inpul. The mode coniroller peocessss
by syncronlzing fo this signol,

TV VTR ()

The TV S¥TR sedection ooiput, “H* far nutput of the
¥TR EF signal Trom the outpal Fin,

IFE RSt (o)

The timing output to recsise data (mom the ]85
microcemputer, Set the dovel of this sigmal e "L" ta
bodd the 1.5 micrecompuater communicetion outpob,
The mede controler rosds data during the rise of this
signal from LT 1 THL

o3 TAPHE SEL'® Iy, TAPE SEL I L

Connecied 10 the [aps bolance Indicstor TAPE SELECT
switch, Ussd during lape - balance counting by Lhe
mechonical eantral,

EBwitch Position | TAFE SEL I | TAPFE SEL &
LS80 H H
L750 L H
Lean H L
Table @-1
- X g more




CAM FAURE 19 (6

The ¢nmera paiase inpul, Effective durlng ihe RES or
REC PAUSE made, The mode =hills BEC 53— HREC
PAUSE for cach inpot of o polbe,

TOGASHUTTLE (1)

A slgrml from the 15 micrccomputer, TI0 for shotile
aparathn,

& w0 KEY OUT 0 ¥o-3- (0}

Eey seanning output, Normally. ol active [7L7%, Press
the oy o owipal b Gey scknnieg oolsn

b REETRE G (T T R

Koy stmnming inpat. MEM] 7 f& noi used.

i MECHTE )
The chip selesl signal o the mechonicdl sonieal. LT
for s=rial commumnications with the: mechanical congrol

i3 TIMERLIE ()
The ¢hip select ulr.n.:.l to the timer microcomputer, Alse
Inpui tn the CRT micocomputer, “L°  for serial
communicstiong: with the timer microcompoier. The
putput Sata from the mode contrsl at thin time is
transfared 10 the CRT microcompuier alsn,

iy TUNERTE (20
The ohip sedect aigral (0 the [wner migToocosmpular,
LT lor merlal  communicetions: with . e toner
ENRETOG O il LT,

| MOTTE (9
The ehip sslect aignal 1o e MOC (dighsl peeture
conilpsdler), Alsa Inpul 18 the Lmes oad CRT  inicro-
compiiters. LT fae eomiienications with ihe MMC.

8 FEERT (1
The system reset input [rom Lhe timer microcompuoter,
"L for- resstting,

Wl 419 MHz cloachs

& LCINCE T READY
The communlcotion réguoet  aignsl from the LINCS 2
micragomputar, L% If communication request s
reoelved,

- -f— 120300 ms
@ CAM PAUSE CUT (00

The camera paase outpui for editing, "H* pulse =
putpot when shifting: the mode of the YTR om the
reconding side REC REC PALIRE,

STEF (I}

The step fecd sigmal from the mechanical cantrol, Used
o correct the counter during ihe gow apd (rame feed
play mades,

HE-BAND (0

EUPER BETA on-off sutput, “HT for the SUFER BETA
miele,

EET CONT (0

Tha “ENT" LED drive port. L for Dighting,

& 8 & 8

SHIFT REC {0

HETA HiFl REC control outpul. “H™ for BETA HIFI
racord  mode.
PAUSE LED (0
The “FAUSE (1N
lighting,

VTR LED ()
The “VWTR" LED drive port. "L°
REW LED (00 .
The “REW [ 47" LED drive part, L7 for lighting
FFLED {03

M )" LED drive port, “L™ ar

for lghting.

The “FE (M1 LED delve parl "L™ for llghting.
FAOLED (o0
The  “PH [ #I° LED drive parl “L° for Hghting,



£=1=2 Data Bus Communlcations
{1 Dta bug communicaiion Bming

Communlcations am activaied  boebwesn  ihe mode
contraller and microcompulers throogh internal Bass
[eoriald onpe per fekd 0 the order of LINCS | {ICO0H
on the TUEG board], mechmnical control (M40 on the
5580 board); timerCRT {IC40l 7402 oo the THM-22
boord), tuner {ICHE oo the TU-B0: board)  and MCC
idigital picture controller, IC&H on tha TLES board},
Communications - with  the  LINCS 2 mecrocompater
(OGR! on the TU8G boardl are sctivaied snytime. by
[Aterrupting -communiceiions with the ofher  micro-
computers. when a communication reguess pofl (Pin &8
ol the mode controller ¢ LINCS 2 ROY) I8 cheched
immedialely. hefore slarting communication with  Lbe
timer 4 CRT . microctmputer, H  the afl iy
communicationy wilh the LINCS 2 microcompoler ars
exciled first,

The mods controller outpats “L° b the matching. C5
pari cepending an the semmunication timing with sach
microcampiler 10 notily that the seral dels malches
ike micrscomputer. The buel af TIMEELS ssmetima

leve| s

becomes "L s [or diesct communicalions Trom the
tmer microcompuier & the CET slicretompualer
without ‘psssing Chrough the made contraller, and

communicationy from the Hmer o e CET  are

activored i boith, TIMER-LS nnd oLl oe L%
Therelore, the CRT microcompuler jeceivos Ti LRy
and WCC-TCH as chip welect  gignals to it and
distinguishes datn recelved from. the mode controlier
and thmer in sccordance with rthe category codes of the
recedved dala

To nvaid & pomfusion fn poedle conleoller  processing
causnd by nolse or by oller reasops, commumicatinns
with the LIMLS 2 microcompuler are lomited bo dess
than once Al the CRT microssinpaler communication
pmang 8 receiviesd. and 1o than once [imaximism  Dwice
per lield) before enbering. Lhe next eld thereatier,
[Marmally, mode sontroller processing and the LINCE
signol ouipul by the other sel connected b controd 7
are oot synchrosized, and & maximum twe commu-
nications ore needed per field,)

Al main  processing |5 finlshed in 150 mm slier 1he
atnrt el the field, the snexl Teld starte by senchronislng
to the pdgs of RF W PULSE §f communications with
the LINCS 2 microcaompiier are mil Bt veled,

It the RF W PULSE edge ls mel ingui in 18 ma:
hewever, all maln proeceising o Finished, and the next
figld - Blnris unless communications with the LINCS 2
microcompuisr ate activaled (AL worsl, maln process
ing finighes in 12 me and the LINES periad fita the
NTSC LINCE field period ruole of 15 18 20 ms.)

1 | Field (Rormally |6, T | i

Tisa Lo @nin Ffor. edgs

|
= ]

ef RF 5§ PULSE

[

(I @u-i—"'—"l

For pacallel communiSations
with J/F siteroconputer

Lii-%§ i

flm@l - LiNCE TUT

[I:IHITI%I—L'_l_l

TN s

St {

TUM RS
rm@|

LE ]

M-

Lm@{ | TINE MAK

I\IE i L
eining [avecy ooher fisld)

s ]

timar to AT cosminioetagn

y I TIME Wiy i

1 |

LiZ-CE

isesea) | | : -

LE |eoefuncearion Liming such ae Sazing peaeolling
WP R D R i i) == Chech biming of LIECE 3 hDY

S II[IIIIII.I i m

L L
:l:-:n{fﬂl i ;

‘b\qth

| =— CAM PAUSE Input Timang

BloW Microocopakber Dukput

Timer Miccocompuiss- Datgot

Fip. 2—2 Data bus comemisncaton hming  chart
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(]

Serigl communicaiione botween mode controller sod

mechanical cintral and between mechanical cantral and

slow microcoompulsr

Gorial commusnipations Setween mode contrdler and
mechanical control

ot made conirollier and mechanleal eontral have
twoenay serial communlcations The mode Lontroller
autputs the seriel éloch (50K L T'he mode con braller
tranalers ddla af 43 s making one fiald @8 0 unil
g the mechonical copileal, Gixe sels ol doin s
lronaferred Gombining eight bilk an o sel, The
first [our Bils are acategory code and are ablwoys
the anme Datn gransfer foom (ke mechanascal contril
tir the meds oontraller & the same, Tho misde

controlier tramsfers [0 the mechanicnl control swch
dath s mode commands for mode shifting, |ndex
mode flugs, dats for tmpe Wlance caloikation and
REC: HETA mode,

The mechanical codfrol tronslers to the modo
controllar such datn &5 the MECHANICAL mede,
inded Moo, PH BETA mede, lapn balame SASSETTE
IN and REL PROOF,

| 2.4 m3 |
MECHA CS | |
ticsoi{an) i e lLBmS |
I
SLOW Fé] | | |
HESOIEZD ) 3musae I 9Sx8
[ 1L : : I
SCK BUS : :
“E :Iﬂ'i@! I fdcde conkral lés nuLuq.'-I'.I:' t || Bled Midrociputer Outputl
200§S  100pS G~E00pS 10045 { min)
a0 BUS [ Megchanicsl

ticsoi(le))

Mychanicwl Elow o
Consrolisr.  Conteal Microommpiiter

Contriol

F Bachanioal s BLEW

sl BUS Mpchpnd l_-J.J_._‘H:liI 1
||¢!ﬂ-|@:| {-:_rmtu-:ﬂ Conteal vy

N Contred

[

M 0 I CoEpe by

Fg. 2=-5 Commursation trmng of machemssl coniral betwesn meds controller and
machanical control batween slow microsompuler

2-7

=1

Sernl commumncalsng  bolween mechamcsl comirol
ind show microommpler

The mode contratler holds the level of the BECH
C% signal o LY and changes thol of the ECOW
C5 signal (Pin @ of 1C30L) 7 o “L° also ofter
finishing seriol communications with the mechanical
confrol to nelense the communicelion bus line o
serial mechianical
control and slow microcomputer, The siow. milcroe
computes autputd the serisl clack ot this tne Five
gtz opd dats combinlag & bis g4 one sel ane
tramalferred bolth ways during, this eammunicalion
perigd,

The michanical contred - transfers 60 the  show
microcomputer -soch  dats as  fape  balance
calculation data (BETA mode, TAPE SELECT, ete. ),
indox  writo # ¢rase conlrol signals, slow confrol
sigrals, and dmlta o ouipist o Lhe msChanleal
conind expansion port 85 the mechanlcol conlral,
The slew microcampuler ramelers pe balancs dals
to the mechanical canlral,

cpmmunicitions  betwenn . the

13
Mode Controller
WECH C5 (4l
SLOW C5 (12 -
P i SCLK
SCLE{IT Internal
S0 ik - 30 Bus Cammunlicatlion
51 (15 & 31 BUS Buses
MO BOARD 1 1
SS BOARD
IC402 1C4Q|
2low Microcomputer Mechanical control
(53) MECH C5
sLow c§ (6!) 19) SLOW C5
SCLEK (3 - (33) SCLK
51 36) 51

(34) 50

Fig. 2-8 Somal communioaticns batwaeen mocharoal control and slow microcompuier
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{2} Serial communicotions beitwessn mode  controller  and Ceta tramufered from the mode contraller Lo the hiner

timer microcompulerSCRT microcomputer.

miprocomputer s divided sz follows. Daota translerced

The ‘mode cantealler and timer - migrocompates have from the mode éantreller 15 the timer microcompuber
iworway: seriat communicanioos, The serind clock (SELE] is. flyorescent indicainr tube data {mechanical mode,

s catpul by the dimer microcomputer,

{agn of |44 bitz in unite of 1wo Geld &= tronsferred

Inddx mode, odit mode, tunor datla, inpe counier, tape
balange ), hoy DN ACFF dara (INPUT SELECT, REC

from ke mods congrolér o the Dmer microcompuler, MODE), data from ihe JOGEASHUTTEE migropompuigr
Hine =e13 of data = transierred per field making 8 hits ol others

pe o et Fleld (1) and (2) are distinguished By -the Oota tronsferred from the timer microcomputer 1o the
category ©ode of fimt 4 bils, (lap tme data IS mods controller & Hmeér recording confred signate fimer
tranafecred i field (2) onee per 8 fhekds, The [fleld mods, (oput aelection status, recording BETA mode
distinction al this bme is also performed by dhe contre! signals, uner control skgnals, etc,

calogory code ol the It four bits.) [&ia transler The CRET microcomputor monkiers the transmissicn data

feom the tlmer microcompiter 1o the node cantolber

& porlfermed sbimsllarly,

[ram e mode conteabler o the [mer rnln.'-mmmpul.«tr
[ear wse dd duis scresn display datu.

5HpE rer| AN min] [IX0EEmn] | TO0RS kel
TIMER €5 |
ticsol (@) i L
ECLR 1 ‘

e W

Timesr Microcompuotar Cutput

50 BUS

(icso1(i6))

B3 max b

g) pus Hi=Z}

u:sm@1 i

Fig. 2—3 Comrurmaaticn

nmirg bevwoen mode conteollar

To MCC
Idigital picture controller|

SCLE

L Internal Communication Bus Line

gl B'I.Ii‘_r

MO BOARD
) "H* only LE TM C5 = L
and MCE €5 = L
ic 40| (r
o
Q403
TM LS -
MEE %
SCLK (17)
1
50 (18} -
-
1:2 1
21 [ Q405

—_(.l |

LG C5 P —

Cag CLE —=-——8——

To Character GEnerator 5 ©6G DATA
G 5TH ==

i RCADY

=il | CH RE&DY

Fig, 2—4 Sslection of communicatian buses
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Data transferred Foom mechanicnl control to siow  micro- {41 Barinl communicotions betwesn mode controllér and

compuler tuner mlcrosompuier
® Sipnals sutpul By the slow misrocomputer due to The tiner mictecompulor  performs  wo-way - soenal
shotazge of mode confroller poacts commmenications with the tmer mecrocomputer via fhe
mode . controller . which oolpuis the serial clock (3CH),
Slgnal Slow Microcomputer Output Pin The made contraller {timer - mizrocomputer ) transfers
LINE MUTE Pin to the tuner microcomputer 32 bita ‘dala making one
NORM PR Pin (D fidd as ome wnil, Foor sets of data &= transferred
AU EE Pin (B combining 8 bits. as one sot. The: first fower bits are
MO Pin O calegery code and aee plways the sme,
T FEET Pin @ The funpe mizrocgmpuier also tansfere similar  data
AP\ REC Pin @ | tethe mods contredles (tmer microcomputer?, The mode
5T W0TE Pin B | conteoller (tlmer misyocompuler) fransfers o the: junce
AL ING Pin 1 micréeompitor thi tuning signal, presst mede snakls
MO MUTE Pin 9 aignal, [npas sesect slgnal, power OMAOFF  contrsd
VO INT Pin & sigoal and other [ndecmuticn: The luner microcrmpuler
LIMIT- 5 Pln & transfers to the mads controdler [lEmer microcampuater)
LIMT H Fin &) display data such as received chamel and broadcasting
UNBRK 5 Fin S mode (STERED, NMOMO: st}
UNBRE H Pin @
PINCH & Fin @
PIMCH H Fin
C ONLOAD Fin
o LOAD Tin @
CAR + a2 Fin &
REC Pin &
¥ MUTE Tin (i
H SEARCH Fin @
TEN RELD PL Pin
Table 2-2
.2m% 12w (man |
TUNER €5 |
nesol 33)
400p5 | IFORE | ITOpS | | IPOps [ 170OuS
.2 o 5
riesoi (i) m""l"m"
Mode % _.*_._
ontroller
Eutput T
[ﬂ:ﬂ'm] L.ﬂj“ﬂll
g1 BUS e
tigsot(is))

Fig. 2=7 Commumication timing betwesn mode controller and tuner microcompater
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ChF Barial  communidalions between mode coptraler  ond
WO febightol pictrie conbredler)
The mode controller perlormi bwoosway serinl cammuni-
caleeas: wilh 1he MCC (digstal: pictuse contradler) o and
oulpuls the sermi clock (EFTHY. The mode santroller
{rnasters dota i 34 _Hits to the MOC making one field
an one unil. Four sets of datz s transferred. combining
B bdis ay ome st The first 4 bits gre & category code
and gre olways the some Date transfer from the BMOC
1 tho madeo contrallor 8- The same, Tho (imor mice s
cofmpuled Lranslers dola 18 e CHT  imlerocomplla
while the motde ctntroller communidaley with e MG,

2.4m3

|
|
MCC CS |
(ics0i(ad)) | =20045 _ =2005
I i)
SLCK E ¥y 1 T 11
i s
(1801 (17)) | g ot |
1 |
| |.ImS{max] :
I K |
50 Mode e S

“1:5:}.; ntroller

51 <t-1c:d& N
ticso1(i8)} Controller = M¢€ )

Frg. 28 Cormmunication timng botwesn modea controfior and MOC



1G] Serfal communicitions between mode  goniroller and

LINGS 2 microcomputer

The mode controller performs fweoeway seril common-
cations with the LINCE & mlsrocomputer and outpuis
the serbal dhack {SOK},

The LINCS & micrccomipaiber transfers sdil  comeands
e the sipve unld thieugh Fin Conteel T, I a8 YTH 1s
cannected ba Pin Cantral T, the commynicallon pericd
canlitms o the YTR and 8 sboul pegiod ¥ (Epproa,
187 mul. The period B rooghly 45 ma il v epelpment
in conmected ta Fin  Contrpd T

The mode controller tracslers o the: LINCS 2
microcomputer data for 3 byles (24 bils) making one
cormmunication sesson as one wnil, Data transfer from
the LINCS 2 micrecomputer to the mode controfler s
similar. Tho data differs depending -on whisther or not
& VTR s connegted to Pin Cantral T, namedy, whether
ie upe Coptrsd T or 5 for connectlon beiwesn ¥THE
deirlng editing.

When Coptrod T = oused ¢

Tha mode costroller tronsfers o ke LRENCS - 2
proce=sing microcomputer control dats (o the LINCS 2
microcompuier (Contral TS5 ocutput selection. contrel
signal cotpat ON 2 OFF and” other eodes} and
commands to the YWTR on the other side [(LINCS
commanrds), The LINCE 2 microcomputer transfers 1o
the “mode contealler data whathir or nol Conteod T
cofmmunbERTions are Gormal o oand  datn showing the
aopfraticn status ol the VTR an the olhér side,
When Conlrad T B used

The mods controllEr (raasfers o Lthe LINGS 2 micre
computer control dola to the LINCS 2 microcemputer,
Coniral & oetput cotegory codes and commards, The
LINCS 2 microcomputer ftransfers (o the mode
contreller dats showlng the satus  of Control T
commu e tions,

LiZ ROY
(1C501 {48)}
158 mar) *
LIZ G5
tiesoliEh
1B {mnd i iS0uSimin ll!.‘.uﬂlmni ‘lmEHmﬂI

SCLR
[ ICEQH @ I M ""l‘lﬂ""m Ih"""lﬂ
Mode
Controller 3Byt sl
output
50 m- [
t1cs01 (163}

L] ¥ L]

&——B7 8- 87 BO-—-—47 s ol i

e — " o A TR e 2

| by I e

51 BUS " ‘ e
:IEEDI@} T 2

1 ot 18 §----81 it -}

. e Iy

Fig. 2—8 Communication timing betwesn mode controller and LINCS 2 microcomputar
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{7} Serial cammunscaficns between mode  controller  anid
LIkCs |
The mode coniroller programs two-aay Berial commuans-
catiors wiith the LINGS 1 micrmocompdier and oulputs
the sarfal elock [SCK).

The LINCS 1 mErocompulsr & lor Conlref L communis
gitions and far SIRCS commandications and has the

the LIMNCS (Comiral L)

mictecisnguler of the scnveniional VTR madels, The

mcde  opntraller the LINGS | omicro-
compuater data of 9 waords {8 bits per word}l, Six woerds,

microoompuics

same functions az those of

transfers Lo

WOHD 2 to WORDO 7. are wsed. This dile correspands
to transmission dots WORD ¥ 1o WORD 7 of Contral
Th and Information such as ihe YTR
mide, states channel and counter (A transierred

The HINCE | micrecompuier tracslera to the mode
gomiroller dais of B words also. Omiyo thiee words,
WORD 5 t0 WORD |, are. actuslly wsed, WORD 5
trapslors  comemands  from the infrared  remote
cxmmander or from Pin Contesl 5 WORDs T and |
tramsfer commands from Pin Comtesl L oor T,

L {ar Conirnol

QpEeTN . 2 mses

LIl €S

ticsoiid))

=

20see

00y

2000
SCLK

(es0i (7)) .U]

Hode Controller Cutput

I

1

!—.

efg:mrj 1" J. H.U LIEI

[sli.lﬁl}l@| uu uﬁ |.|..| |.|.|] |||| |[_|-[|]] ]J,|_|

:

1l

Il
Il
i

WORD S WORTH WORD 3 WORD S WORD 7
WORDO WORD 4 WORD G
.z - i

Reception Transmission

Flg. 2=10 Communication tming berwesn mode controller and LINCS 1 microcomputer
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#2—1-3. Indexing Funchions

The mode conteollzr conircle the mochanicol control and
performs indexing,

C1F Duiline of funciiooe

Index seaining

Continwoue ndexing play Tenpibvn of the  program
imvrodisciory pari The program start pary s played
by shipPime 10 see oach by FF or HEW,

Indlux search

Program itdexing play. funclion, The starl part of
program  befare ar afier the presenl tope position
by the designated nomber v located and v played.
Addresses | 1o |8 @n be designaled,

Indexing write

The program indexing  =ignal (INOEX-CTL) &
wrkthon,

Ineles. erpse

The program indexing signal indexsd by index
seanning. of Indug seatch B erased,

(2 Dperation switch bultens

fndex mhde selectien

INGEX ¢ Performe INDEX BCAN-INDEX SEARCH
selection and INDEX  SEARCH address
designition,

MARE = Performs mamel writing of index signal
{(IROEX CTL glgnpl) during PR oe REC

ERASE & Performs erasing  of bidex stgnal of the
program indexed By |INOEX SCAN
INDEY SEARCH,

Running diréetbon selection

F¥F : Peclorms INDEXSCAN SINDEX SEARCH

(3 Display

By EF.

REW : Ferfotos INDEX SE.P.H:-"IHDE:': BEARCH
by REW.

Mg, ¢ Digpleys addresa (0 o' 19) on Buorsscent

indicatar tube lor on ihe mooitor scresnd
‘doring INDEX operntion,

INDEX ¢ DOlsplys the INDEX operation status by
cembination with 8CAN display.

SCAN ¢ Dlgplafs  INDEX opembion  statis s
Combination with INDEX dizgaly.
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1=4. Edit Function

1) Assembie editing
The mods contraller on the playver . sids conirols . assembls edifing,

L. ABSEMBLE ssiting
Press the (ASSEMBELE

pushbstion swilch 0 e up the npsssmbie mede anid 1o 581 the starl &nd énd poinia

By presskng. the [MARK| pushbutton swiich &t the start or end paint, the counter valug at this point 18 stored o
the internal BAM of ihe mode coniroller, The memory capscliy s maxbnum 8 gvenis

2 ARSEMEBLE ekecuilon

Press Lhe [START | pushbalton Swiltch aft=r finishing selling a pooRrom on Uhée play side o siart aulomatic ASSEMBLE
editing, The descriptions below show the play side oo kelt apd recording side on right.

I, The made controller checks ihal the recordlng side i Tha recording side abduld be sef 16 the recording
g2ed 14 thsa PB PAUSE mode through Coentrol T aiart poinl and |n Lhae PB PAUSE maoda ]
communications,

2, Rewinds the fape to start point of eveni L

4, Returms %0 5 seconds bafore the-start polnt and sets
1o the FH PAUSE mode afver sending side by Coniral
T communications,

4. Regurns [0 B oseconds before the stasd peint on the
recording &ide and sets 19 the P PAUSE mbde alter
recelving the *EDIT STAND BY® command,

5. Sendd the “FBG" command 1o the recording side and
enables both the recording. and play sides 1o release
paising aimullsaecusty oftec the recscding side sels o
the PBE PAUSE made,

6, [eleases paise by the “FA" commind,

T, Sends the count down commands *HBEFORE 1IN 15"

"BEFCRE IN 14° and “BEFORE N 13° io the
recording side 16 ficlds before the stort paint Shows
the siart point with °“iN POINTT,

8 Sarts PEEABSEMBLE mode shifting 8 leids befors and
recoudlng velth "IN PCINTS,

o - Semds fhe counl down commands “BEFORE QUT 157,

“HEFORE OUT 14", "BEFURE OUT 13°, ... "OUT
FOENT®  to the reconding side 156 lieks befors {end
point + 2 seconds],

i0, Excuies mode ghiflling from ASSEMBLE fo PB mode
pnd sets e the PH PALSE mode aftér returning 1o 2
shcands befoer if the QUT POINT command - gent,

11, Bearches the nexi start point after sending *ouT
POINT™, Steps 2 1o § arp repeated il oll the recorded
evanis mre finshnl

The Copteal T commundcation path durlng ASSEMBLE

enecution & oas fellows

Savinl communieationa Comma rd Serial communications

-

HMode LINCE 2 . LINCS 1 Mode
controllar ﬂg‘;mp' E%EE“’W' controller
[ S

Play=side WTR VTR mode Recording=stid= VTE
Fag. 2—11
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(23 lngat =diling

The mide controller gn the recording slde controls insert editing

L Inseet getting
Press the pushiuttan switch 1o shift to the Insert mede. Set up the PH PALUSE mode at the starl polnt
gnd press the pushbution switch to sfore the counter value @t the siarl point in the nternal WAM of the
mode contralber, The procedures ate the same for the end palnt.

2, [nsert exoutban
Set the insert polnt on. the recording side and press the pushbution switch o start automatic ins=rt cditing.
The descriptions belaw show Lhe play alde an =l oend sscording- sids of righ

The plsr aide shookd be-set 10 the play atart podnt |

arnd in lke PE PAUSE moda.

L: Tha mode controdlor ahechs that the play side lo ssi b
the P&. PAUSE mode through Costeed T comimisni-
cathons,

2 Bends ithe “EDIT STANMD BY®  command to the plag
sjide by Céntrol T communicptions and  resets the
recerding sldo o B seconds Before the atart  palsd
pimuttansousty ; Eptting wp the PH  PAUSE mede
theraliar.

4, REturns to § seconds before the play siart point and
wis 1o the PE PALISE mods aftar the mocording alde
sends the “EDIT STAND 8Y" command.

4, Bends the "PA" command to the play sids w
simcllapegusly release PAUSE on both the recording
and play sides afier the play side sots io the PH PALSE
mode,

a ]

Felease PAUSE by the "FE" command,

A, - Starts mode shifting from PR to INSERT 8 falds before
the start podnt and siars recording At Lthe start poknl

1. Starts mose ahiftng from ENSERT to PB 6 fields before
the &nd pelnt and ends INSERT operation ai the end
of point

B The recording side perfoema FH cperativn for 3 secords
frcen the end point and sends the “PALSE" command
Igr thie play fkde, The recording gide feturss 1o the and
paint and sz 160t PB PAUSE made,

9, Robmasss PALUSE by the “PAUSE™ command,

The Coantrid T communicallan 'tralh duslhg DTNREERT
axecution b g3 follows

EnE i T SR LN E L e Command Seriml pommunications
Mode LINCS | | ol LINCS 2 Mode
cantroller ™ microcomp- mi CEoc onp-— [ ™ contrelier
WL uEEr
Play=gide VTR i . Recording-sids VIR

Fig, 2—12
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Compacied editing

Operation of pushing the pushbution switch
witlioul ssiling the editing poinls (slart amd end poinia)
altor setilng wp Lhe ASSENBLE =il mode |8 regacded
a5 COMPACTED editing, Editing wiarts making tho tape
pesiiicn In which the pushhution switch 2
prossesl a4 the start peint, In COMPACTED editing. all
the sef paknid are eleared when editing sads (ended by
pressing  the FAUSE or STOP pushbuiion swilch),
feturning o the st palnt of PROG | (eveni 1} to
walt for Input,

Thia [onction enabley  kbigh - pheciclon  sditing  with
mintmal operation by repeatiog start  poict  sescch,

E_EI-

MECHAMICAL CONTROL (MECH CON)
MICROCOMPLTER

The work of the MECH OON micoocomputer & princlpally
an [oliows,

Mochanics! mads cantral [MODE CON)

Exoules mode lransitan ol the mechamsm s=rvi, vidoo
wadin, and digital piclore circulis by “mode cammands’
sent by serial communications from the MOEE CON,
I[ndex conleol

Excutes  lndux =eirch &nd tndex scom dperalicnn by
index mode. faks sent from the MODE CON by serizl
communbcation, Detalisd contral during index write and

eraie [ corried owof by the SLOW  microeomputer

pressing [START| poshbutton swiich, pressing JF&UEEJ (1402,
mushibution swilch at énd paint,
2=1=58 ‘hudio Monmtor LT Selsction
The functions of the AUDND SONITOR L..-'"'H pushatton
switch €iffer in acoordance with the three conditions-Y TIE
mede, INFUT SELECT mode and BIORT TN slgnal (*1.°
during BETA HIF[ piaw]l, The tunér microcompoier sslects
AUTHD MONTTOR MAINASUD bty communiation with tha
mode conlralier. The sudis esatrel algnals nee B CORT. and
L CONT,
B o AUDMG MONTTOR
(it :‘;t"m ' MON N0 LCONT RCONT i MAIN/5UE
rnimode | [ openion (50 | (‘) | () | i, | (
1,‘51::’? :ﬂ:h Board | Baar Board Tube' Bisplay | | coiien Hiock
[A) SO0
REL
EE E STERED =& i L L ETERED
Vo INSERT E
AV O INSERT
Sl utes MonG =1L i L L
EX maode BIVILIL L L1 Iy ETERED
i @ i I i L STERED
pualsbilbon I - b
swilch, i E L
L L STERED
L H L L :I
A INSERT L H I :
H L L
#1 Change by the mode of réccived broadcast program,
2  The durlng PRAA INSERT eeloctlon enakle i ::Inrnd: irnles ponver i turned off, The previols statee respée i
reszt piter shifting temporarily o oter VTR mede,
#:1  The [nitfal ghitis durlng power oo 4 the highsdl statios of esch mode

Tabs 2-3
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2—2—1. Mechanal Control Microcomputer
Tarminal Functions
Tarminal Port Sigribl 140 Functian
Mo,
| BRIl INDEX WERITE L] Index wrild signal, Normally bt i
*HY during indes. wrils or efase
= 25 ] C731 e 4] CUE A REVIEW nlgmol for sorveo eiroult,
b L7 when CUEA~REVIEW,
3 PE b &4 4] Double specd signal. “H™ wien dooble apesd playbach.
" PEA FA TRAOOHN (] Tracking cantral RECATFA switching slgnal, 1" when In REC
REC PAUSE, FF. REW. 5TOF or DIGITAL SCAN mode
h PE] CAPR ETOP L] Capstan motor ONSOFF signal,
"L “when capatan motor s -oparating.
& PE2 TRUM STOF ] Bram motor ONA0FF -signal.
“L"  whan the drom matar s eperating.
i PES REC+F ) REC signal for servo circult, H®  wihen REC,
B FFo TAFE SFEED A 0
I FF1 TAPFE SPEOID B o Capsinrny ppesd: Ewliching. signal,
Ia Prd TAPE SPEED € 4]
P § whoow | Tape Oosed-a CE) | Tape Opees 3 000 | Tepe fpesd © (103
w1, N8, AEHEM [ i L L
"l 1 L (] L
KEC, PO = fi ] il
ug i i L L
- kg ] i L L
[} L i H
CUE 1 H L] 1]
i L L L
u L L H
= 1 il ] n
] L H I;
n L L 1]
PAURE 1 H L I
FRAME FEED T i f L
SLOTW a 5 ] 1]
FICE, LOADING . u x
¥, HEW = .
1l FFa TG MASE O | CAFETAN FG masking signal,
Masking when LY. Momentarily 7L dirreng ®*2 -= PH
CUE == PH gr REV = =] made fransiiion,
1z PCo FR DN Framing serve ONZOFF signal,
13 (2 e Al NP k] ‘H° only when in the 0 REC, PH, ¥, INSERT, ASSEM, ar
CLE  mode,
14 PC2 A0 NP ] TH only when in the, 811 REC, PR, x1, INSERT. ASSEM, o
CUE mode
16 RS AR INH ] “H®. In the REC, REC PAUSE, [NSEET (V oar A¥V) and
INSERT PALSE VWV ar AV) mods
Tabla 2—4 [1}
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Tarmmal . -
iy Paort Signal 1.0 Furction
1] Pl CAP LOCK I Capstan servo phase lock. detecting-=irnal,
LT owhen the capstan serwg hecomes siabie:
17 Pl BRUNM TOCKE | [Crum servo phase lock defecting aignol
L% when the drum serve becomes stnble
id Pz BHEW N i ot used,
|2 PD3 SLOW 5 1 Communicalions babwesn MECH contral and SLOW micrg
pompiter when the MECH C5 signal and this CHIP SELECT
wigrnl srn "L,
20 P REEL FWD L4 Regl motor gircudr direction control ‘signal
*L® when rotating In feverse
21 P REEL STCP ] Fesl motor GNSOFF !ij.rn.ll.
LT whan the resl motar s -eperating.
) PG FEAREW {R) i FEREW gignal for the real metor conirel cireult (1C5013,
“H wheth FPAREW.
| [HET:| REEL LW O Ree! molor contral signal, "LY  when resf matar s operating
at high apesd (Auring FFAREW,
24 BHO C+ R (R} D CLUEAREVIEW migrml for the reel modor control ceroudt {FEBOLS,
*1* durlng’ pleture sedrch oo FR search.
i BHL ChP WD o Capsian motor cleeult directlon switching signal,
*H™ whon a forwsrd diroction circuit
a8 FHa SLOW HY  whon sbow plavback, frame Teed of paoss;
20 PH3 STEP Contrsl mighal fo the SLOW microcampular,
*H" pulss during SEOW contral
30 XATAL
Terminal for clock cecillation Clock frequency 4,49 MH=z
| EXTAL
e RET RESET [ Inltial rosed signal (e thi timer microeompotar (10400 of
board TH-BE), "L" when resel
i3 PXDA S0 SCK DUs ] ® Sorlil commundéations clock fnpul termdoal
- | ®Sefinl pommenicationg dale oulpul lecminal
# PX1508 540 {51 BUS) o * ® Serjal communicationg data inpat 1=rminal
a6 X35l Ai C50x BUS) I Caonducl serfal commuonlcitions between the mode contral (HERGT
if Hoard MOG)  and SLOW microcompurer (1C402%,
36 PRESS0N O DOWIN 5w I “L" when (k& cassiiie compariment &= lowered,
a1 i {1 T UNLOAD L Threading moter gontrol shenal,
“H* durleg tape unihreading operst|on.
a8 PY1-FWM T LD 0 Threading motor contred signal, “H®  when Threading LEpe,
33 Y2 WP B MODE A 1 Input of BETA mode disriminaiion results of the playback
= fape. DiEcrimingtvon of BETA mbode i carried oul o the
40 PYISEC A MCDE O 1 JOGAEHUTTLE microcomputer (10502 af 1he MO-5 board),
BETA mmﬂlnfﬂ‘mphfhld{Tipi.l#MndﬂA B Mods B
a1 L E
Al H L
Am L H
Table 2—4& (2}
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Tarminad

Ne. Pt Signal 10 Functian

41 PL ¥ TH 0 “H when the wideo circoit (VI board) & st o playback
skate,

43 FLi v REE L& "HY when the RECSPE amp (AP board) ls &= b0 record
sbala

45 pLE PRE REC 0 *H* -when lhe power sipply. of 'the recording head amp
(BP board} s ==t fo. 0N

A4 PLE OVER BEEC [ “L™ during the period thal theere is oo overwrite in the REC
INEERT {AV.”V] gr ASSEMEBLE mode This signal increasecs
the rpecurding current during the overwrije pericd,

A8 e REEL FG. {5} [ FG slgnal ioput of the supply side resd Pulee input of e
quenches proportional o pesl rotstion, This is used (o detect
sbnormalities  In the drive system,

47 PR REEL FG {T; T PG ogignal Inpol of the takeup recl sade, Puldie inpatl of [re
guencies proportidnal to resl rodatlon, This s osed 1o detect
phnarmalitics  in the drive syslem,

48 PE2TI RE. W P 1 RF 5% FULSE inpist,

49 PR3Pl YOLACTL 1 W0 OGREC CTL) -glgnals are fnput durlng BEC and CTL (PB
CTLY signals are fnput during PIL

B Fio ¥ EE L% EE-mignal [or the vides cirenil °L°  when the video creull-is
i PB stole Becomés “H" cven in the PB modo 1 the EE
bistbon 18 pressed,

a2 Flzg B FE 4] L when the B CH lying eraae head i operating:

83 Bia A TE 4] *L" when the A CH [fving erase head B opesaling.

od FI0 CHRG 5W I *L° when the comventional Bstn cassetis |5 inseriad.

B3 PiE CEG REC PROCEF | "H® when the ED Bgin cessotte I8 o erasure prevenilon sthie,

65 Fl2 MECHA 5W | THREACING END W input, “L° when thresding i3 in
eampledad arale,

nT 1A INDEX DET 1 Input of INDEX DET clroalt (I0GL0) osotpol signal
W during [NDEX detection,

B INT MECH 1 CRIM BELECT stgnol from MODE control so0 MECH contrel,

BO PAD REC PFROOF 1 REC PROOF EW mput for the conventional Bets casseiie,
This switch alsn sorves, as the CASSETTE BN ewitch;

“H™ whzn the orasure provontion fongus of the cazseiio i
brokon off or when the ED- Bela casselle & Fesestod,

4] PA TAFE END | Input af the TAPE END defectlng clrealt (G403 onipot slgnal
"L at tapa end or fape Lop,

(5] Pad TOP~END & | Tape top tape end detectlon’ swilching slgnal,

LY whed loge end detefled {forward Feed),
Al RESET 184 (3] Resel migmal for the digital sorvo T [ICDOE),
50 maec “H" pulse when serve operation starts
B Bk CTL CGAIN o Galn lelrJ:In; glgnal of k= FB . CTL amp, " durlng high

epoel iravel (FF, REW, CUE, REY, TSGITAL SCANI,

Tetile 2—4 (2]
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2=2=2. Mode Tranmtion Twnmang Chart

Mode conirid of the mechanism  section, system canirnl
peripheral circuits, Eerwo . Circuil, widoo circuil, pnd  aodio
circull s enrried out by MECH control, The tlming char
of the principel mode transibons follow . To  euplain
interpremtion ol tha timing chart, transitoms o fhe
STOF = PR STOP = REC modes and the caseebie lcading.
fape  threading and efeck | lape unthreading, cossolin
unloading]  operalions will fow be described,

STOR - T

1. The following opcrathons are executed firsd
#  Hewots aeeyo B0 CICOO0) by setfing the RESET [Sa

sigmal t¢ “H™ for a Off me= period or rofates the
diufn malor by aEibng the DRUM STOP slgnal 1o
-

®  Nlutes the audio sulpul by s=iting the LINE MUTE
sgnal to “HY,

2 The [pllowing operaticn i ‘carried ool 50 masc sfler the
above,

#  Setw the CAP STOP mignal 1o *L® -and staris the
capsian molbor,

#  Spts-dhe W PR gignot to L' and starts fhe cupsion
molor,

#  Sptgcthe ¥ PR signal te "H® and puls iha video
elrculi (%1 board} and BETA HIFT awdin circuly (AQ
bourd)  In playbeck #ate, Mules the vides sulput
by satting: tha v MUTE slignal 10 “HT,

& Ea=la the PB TRACON signal 10 “H and puls the
tracking gontrol cicglil in FB msis

A, SBety the HEEL FWD gignal and REEL STOP “signal
17 For 100 mséc and cepprales fhe papdulum im Lhe
T resl 300 meec sfter 3%,

4, Sets LNBRK PL & signal snd UNBRK PL H siganl “H°
amgl relpases tha brake by activating the brake slenoid
TOb maee afier “2°,

3, Perlerme the lollowing 200 msee after  “4°,
®  Saty the UNBRK PL 5 signal 1o "L" and puls the

binke sedeivnid i HOLID atale

= Sgis {he NORM PH gignal ta “H™ for snormal aodia
circiell. [VE board: sials,

® Seix: PINCH PL-S and PINGH PL H slgnals to “H™
and activates the ainch anl:'l'u_:ld Lo prezs the Pinch
roller apainst the capsian:

& Sty VIF IRT sigmal to L5 and uses the serve
reference  sigmal -os the imtermal  reference mignal
(Blgnal sbsined by frequency divisien of the 358
MHz signal in the.zeryo K3,

i, Ubrrles out the follewing cperation 400 meec alter "4%,
& Feturne the PINCH PL § signal m "L" and puts

the Finch solencld in HOLD state,

o REEL STOP signal [3 sef fo "L7 with the REEL
W sigrml eel 1o "H". This enugen the roel motns
te tirn ferward the pendulum arm e seturn to the
T reed mide mnd the T teed o stacl buge. takaug,

7. N MUTE sigoal is #e4 to °L° 200 maee after "47
andyider oulpul mute cleaied,

8 The follwing operation @6 carcied owl 000 meec afler
ot i
# Clears Boln HIF) sudio ouoipat mote by ssring: the
AFH MUTE algnal to, “H.
® Clears sodio culpdl mute by eeiling the  LINE
MUTE signal to a7 e

STOR —= REC

Thic made trangition Is--divided  Into the STOP — REC

PAUSE and the REC PALRE — STOP mode  franmibons,

< 5TOR — REC PALSE >

I Executes the following operation Hrst
®  Roscis tha sorvo 10 by setling RESET 1540 signal

to “H* for &0 msec nnd also siarts the drum motor
by wsatiing Lhe DRUM STOF signal 1o L7

L ‘Porforms ihe following operaiiss 50 mesc afier =17
' Geta REEL FWD siganl o °L" und revpeses Lhe

roel mitor, The FFAREW (RB] signal in pel o “H®
and the real motor drive {olizpe raieed sbout 4
Y, (==l still does not juen,)

#  Beis CAP:-FWD signal 40 “L* and reverses the
cupstan moter, (Capatan motor siill does. nol siard,)

®  Seis the TOPATRT signal ta "W and operates the
tapx fop sengor,

®  Sptg the REC ggnal 4a “H- snd npolifies the
CAMERSA MOOE cirouit of the tramsition in BREC
stati,

A Porforms the following: opersiton 400 mgss wfior “27,
. SetE the REEL STOS signal i "L for o perlod

ol 100 maec and swings the pendubum sem Lo phe
5-peel dida,

m Seis e NBRK PL H signal w0 "H”  and  releases
the brake by getivaling the brake solenoid,

4. Perfarma the fallowing specstion 600 mess afier 27,
& [Returps the UNBRE PL S signal t6 "L" dned puts

the brake solenoed in PIOLD stals,

B Cetn the PINCH PL 5 signal and PINCH PL "H°
and prmzrs the pinch codler agains the capstan by
nctivating the pinch sclernid,

- Bels BEEL STOF signal ta *L° 700 meec afler "2
apd! iakes up the tapa by eofating the T teel The el
maior drive voliapes Is about 4 YVdo

& Pérforma the following sporatlon B0 mess afler “2°.
®  Sinrta (he capatan mofor by eetiing the CAP STOHP

signal e "LT. Since the CAF FWD slgnsl 1§ °L
al this fime, the capalan luine in cewerse andd Lha
tape iz taken up an the 5 resl at single spoed,

o Roturps-ihe PINCH PL B =ignal to L™ and puls
the pinch solenpid in HOLD state,

7. Counts fallimg of the YOACTL signal from 1000 msec
atier "E

B When the counted walue reaches Bl the SLOVW  nignal
= set "H™  for SLOW contral By synchronesng with
the initial rise of the &F S5W pulse; (I ‘the CTL sigrnk
s not reproduced  becagse of an unrecorded  tope,
oprration along the dotted Eoe of the timing chart will
be' sarricd outl by setting o tme lmls of 1500 maec, )
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Bats STEP. signal to  "H® ' In -synchronism with the
seoimd rise ol the BF §W polss

Since the CAP FWE sigoal i “L°. the SLOW signal "H”
and ihe ETILL pmignal (MECH CON — SLOW ‘mioro-
Compa T communication dats) |5 "LT ot this tima, the
SLOW . microcomputer controés SLOW of ([—=] —

STILEY and-slopgs the tape, (For delalis-see the BLOW

micfosemputer “—xX 1 — GTILL™ Teming Chart)

Bynchronlses with iba hird [afl af the BF 5W puise

and purfarms (he Tollowing Gderalpon,

® Sty TOPEND =ignal t6 TLT  and opersies the
TOF END s=nsor,

& . Sety the STEP signol i L7,

& Setw ihe communications data STILL to Lhe SLOW

microcomputer 0 "HT
Perlorms the following operation &0 maec after 107,
& Sots the ‘REEL FWD sigmol 10 "H and {urns the

roed forward, This cause the ponduolum arm t@
swing to the T resd side. At the samse thme the
FFAREW (R} dlgnal becemes: L™ #o0 the el
malse drive vollage subsequontly Becomed  aboul
27 Voo

o Beis CAP FWD signal and CAP STOP =gnal = Lo
H*, Thia cauten the capitan molor (o slop and Lhe
direction & Larn ol the Capalan mestar  will
subsruently be. in the forword direction,

Sets the REEL STOF nignal ta "HT 500 msec after

10" gnd alops . the regl mmator,

The foregoing completes the STOPF — REC PAUSE mode

traneilion,

<REC PAUSE.— REC>

b3

L4,

Posforme the folkowing operation Immedialely altar the

STOF - REC PAUSE mode tronsitan B compiloed.

# Hgis the REEL STO® signal o “L°, This capses {hie=
teel moler 1o lurh ferward and the T reel to stard
taking dp the tEps

®  Setd CAP STOP gignal o “L°,

# Btz the FR ON signal to *L° ‘and turps framing
serva OFF,

Synchronizes with the RF SW pulse slart up and scis
SLOW ggnal to LY and STEP signal to “H® B0 meec
ulter "13°, Since the CAP FWD sigral and the STILL
elgrml (MECH CON —= SLOW mioroosmpuler commumni-
callon dsta) wfe “HT ab this tme, the SLOW micros
eomputer porformes SLOOW conirel (STILL — FH]  and
catsey fape speed [0 HEe sharply,

the STEP aignn] becames ~L°  ino-aynchranism  with

falling of the second BF 3W pulse, it also starfs oooni

of falling of the YD ACTL sighal

When the counted value reaches 12 §F seis the HIES

TONT migonl 40 "L° and operates the full head,

Recording of the normal aodio signal alsp starts st this

timp,

Performe the following  operation dering fall of the

initial KF 5% puize (In the HERA [ mode) afier the

coimled value reaches |4,
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18,

® Grix the TRE REC degnal to "H® and puls the bead
amp (HFP boird] in recarding stole

% Setn the I FE =mignal 0 - "L° and operates tho B
CH {lying erase head,

& et the AFM REC slgral to K pils the BETA
HIFT ilreult in rpscceding. sini,

Seqs ihe' ¥ REC-sknal o "HY, the RECAFR amp (RP

board) io rocording atale and staris recording of Lhe

wided wignal ond BETA HIFT abdio signx| during startup

af ke secomd RFE SW pulse, (BETA B smade)

Sets the REC: FATSE migoal to. “H® -at startup of the

third BF 3W pulks This causey the secvs circull bo-be

in recording slale and CTL signal recording 1o stor,

CHETA 0 mode)

Enters the crasing sren o iho full efpss  hond 12

seconds. after 147, Since therp & no need o opormie

the fying erage lead. operation s stopped by setiing

the A FE and B FE sigral to. “H,

Caeitte Loading and Tape Threading

When a1 cassetis &= fnserted in e VTR, ihke REC
FROOF 5W (58511 ‘= ON,and the HEC PRF 5W signal
leved (Pim @i of IC400) rises the MECH OON seis the
C LOAL signal to "H® and |oods the cossoite by
turning  Lhe casselte londing motor in the loading
diregtion, The REC PROOF 5W. subseguently of the
erasure  preventish  tongue o eonvenlonal | Pels
cusseties,
MECH CON performs the followlng opernliong when Lhe
canmatt comparimeni desconds, the CASSETTE DOWH
switch (SGST-1) goes ON, and (he C© DOWN SW aignal
(Pin @ oof 1G0T Becomes L7,
1} The limiler selenoid 18 adfivated by Lthe LIM PL 3
and LIM PL H sigmals 10 remove tape siack and pul
Ihe Pedls in direci alsle
2 The reel modor control signol Iz set 2z fellows to
renjerse the reel motor with high torgue 19 remove

tape- gladk on the resl side, (2D} msat:)
REE] FWL +~=eemias 1"
REEL ETCR 4. TL°
FFEAREW (R} =- "W
REEL LOW oo *L°

The LIM PL Hsignal and S LOAT signal sre returmed
te “L° 700 mees after 27 and ends cassotie oading
antd ramovil of lape slach,

The T LOAD sigaal Teoeet ta “H™ 1000 mase after X
and wiaris tmpe thieoding by Lening the tape theeading
motor i the forward direction, The res] molar s
turned in e forward direction wilh 3 weak torgee, by
the conlrol sigral al this time o Tollaws

REFL FWD sciemise 1
REEL STOP e 71"
FF/REW (R) - "L
REEL LOW rrsviss "H"

When the thresding ring furns, ithe I-E'Ftﬂ'lr;lﬁ END BW
(062 poes OM, nnd the [ END -SW-gignal (Pin 8 of
ICA01 Y becomes L7, the MECH CON o drives the



thregdmng motor B pulses by means of the T LOAT
smgnal to eneurn positive threading aiter stopplng the
threzding medar by tetting the T LOAD signal apd T
UMLEAD slgnsl o "HT,

After pilee drive ends: the reel brake s relezsed by the
UNERE Pl 5 slgnal and the UNBRK PL H slgnal, Tapa
siack 8 removed by turning the regdl with a strong
torge as follows By means of the real motor control
Rignal

Stops the rocl motor, operates the reed henke and ends
taps theexding oparation,

Eject Operation {Tape Unthreading Ceaseiie Unloading)

REEI FWDF woeens SHE

BEEL 5TOF eeme 71"

FFAREW (R} v 7H"

BEEL LOW «eeas "H°
When the EJECT button is pressed, MECH COM first
s=is ghe TOPAEND signal ta "H and operzies the 1ape
fop sensor, The taps top sensor funciloes as the
unthreading end serzar,
The reet brake s reloased by the UNBRE PL 5 slgnal
and UNBRE PL. H signal 50 meec after 1%, The reel
moter 8 then tarned Torenrd and the npe laken wp
on the T regl by setiing the reel motor contral signol
ag follows,
Aveld reaching the top of the lape during the
upthreading operation. (To use the Lepe lop senscr as
the unthreading end Bensse )

REEl FWD seseess S

REEL STOP  veesss SLF

FFAREW (R} = “H"

REEL LOW e H

CAR (R e pueas e
Returns the UNBRE PL H slgoal to "L (and activates
the res=l brake,
REvurses the meel moior and iz 4o tape taksup staie
on ihe 8 real alde,
Turns the Lhreading metar by sotting the T UNLDAD
ggnal o “H" ard turns the Lhresdling ring In the
unihreading direction. The reel malor conirol signal B
sl a6 Tollows al this time and the reel molor is furned
i reverse 1o iake up tape siack on the 5 resl The reel
motar & driven wilh constant since the T UNLDAD

signal s “H",
REEI FWI} o "L
REEL STOQP et i iy
FEAREW (R wr :L'
REEL LOW 'beeisme i

SR (R memriavias OLF
When ihe hreeding erd position 18 resched  durlng
threading, the tape end sanser operabes and the TATE
END siginal (Fin &) of 104010 becames "L MECH CON
then setx the T LDAD signal to “HY and brakei and
stops the. threading motor, The T load and T
UNLOARD sigrals are then retorned o “L°,

The BEEL STOP ond FEEL FWDsignals are et Lo “H
and the reel motor siopped 200 mase alter "6,

The C UNLOAD signal is sel ko “H" 450 meec afler
"B"  and casseite unloading ls staried by iurning ihe
casselfe Epading motar in the uonloading directics,

660 meec after “B°. MECH CON monliors tha REC PRF
SW slgnal (Pl @ of IC401) fo dedect end ol eleciion
with the REC PROCEF 5W (S8EL2).

When the cazsstte comparimeni riess and the ajecl
operalion {casseite unleading cperation) ends, the REC
PROOE 5W & lurned OFF and tha REC PRE signal
becames.. “*HY, MECH CON then sete the © UNLOAD
signal b "L® and stops the csssette loading mator,



£ &TOP—= REC: Mode

Fransition Timing Charl

AN

Figael s

:nltl.lil
Bl

&

DRUM STOF

{"E ] lwlm W o

20

REEL FwD |

g |

REEL STOP

=

FE/REW(R)

bt

REEL LW

24

CrRR)

T

CaF Fwo

|

CAP 5TOP

2

CARICH

-]

52

Il | F& MASH

Ed |CTL GAIN

52 | TOP/END

SLOw

STEP

-
REC-P

¥ PR

v REC

PRE- REC

A FE

g FE

NORM FE

Al EE

LR

LINE MUTE

g b P O A b - E R B

AFM WUTE

#* |2

HORM WUTE

BiaS CONT |

AFM REC

REC

LIM PL 5

LIMPLH |

Ll Y il ol il = il el (el B o e ol ol (o T ol

UMERK PL 5 |

LURERE PL H

PINCH PL &

PIMCH PL H

e
VO INT

W MUTE

MC

H SEARCH

PR TRACDON

e | X

FR- ON

AFC TNH

RESET 194

» 48

YOSCTL

> 4B

RF 5% P

STILL

-

#* 3 BLOW microcomputer (TC40E)

output signal

Urnmarked : MECH DN (PC401Y  output skemal

2-25

Fig. 2-14

= o MEBECH CON R0L)

Input slgnal

0 : MECH CON — MCC commundcatlons data

2-28



STOPF — PB Moda Trangiticn Timng Chart

PN

Eignal

Inlt

DRUM STOP

Thdud | AT [ o0

[al ] Tl Ton

REEL FWO

REEL STOP

FF/REWIR]

REEL LOW

CeRiR)

o =

CAP FWD

CAP STOP

e
C/RIE

14

A

Fiz MASK

CTL GAIN

TOP/END

SLOW

STEP

REC P

L [l il =l

W PR

¥V REC

PRE REC

A FE

1 E

B FE

NORM PR

Al EE

-

LINE MHITE

AFM MUTE

RORM MUTE

BIAS CONT

AFM REC

# 1|

AU INE

LIM PL &

# 23

LM PL H

i irE XL

& @4

UNBAE FL 5

* 27

LinBRs PL H

w 20

PINCH PL

PINCH PL H

==
¥D INT

¥ MUTE

LI |

L

# B0

H SEARCH

PE TRACON

12

FR ON

o=

]

AFC INH

RESET ion

> g

YO/CTL

> 48

RF 5W P

e

® 1 SLOW microcompeler (FOANE)  catpal signsl

Unmarked 1 MECH COM (PG40 ) outpul | Blgnal
> MECH CON {(3CA00) inpul-signal

Fg, 2-13
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4 PR —= Pl PALSE Mode Transition  Timing Chart

PIN | sigeai [ISjhesl o i ¥ M
& | DRUM 5TOP | | a8
20 | REEL FWO i
21 | REEL STOP
22 | FF/REW(R}
23 | REEL LOW
24 | C/R{R]

27 | caP Fwo
5 | cap sTOP

2 | E7RIC)
3| a2

11 | Fg MASK

64| CTL GAIN

62 | TOR/END

26 | SLOW -

29 | STEP i
T|RECP

41 |v PB

4z | v REC

a% | PRE REC

83| & FE

52 |8 FE
|
2

64

i0

2
A
8

=

(o L o [l = e B B ol Bl

-
|
T

—mh =
—

HORW PR

Ay EE Pk
LINE MUTE R ! YITF

rixlE|zir|r=|r

AFM MUTE : |
KORM MUTE . | i | |
BIA5 CONT '
AFM REC
# || | AU INS
w2z |Lm PL S
# 23 LIM PL H
# 34 | UNBRKE PL &
% 2T | UNBRK PL 4
* 28 | PINCH PL §
w29 | FiMCH PL H
] "IE._I..E’I:
s 4|V MUTE
= 3| MC
#6860 |H SEARCH
4| PR TRACON
2| FR ON
I5] AFC INH
&3 | RESET |54
» IT |0 LOCE -
> 49 | vD/CTL : I |
48 |RF SW P [ ] ] @ ®
e ASS [ASS LSSk L
L STILL

==
- WRITE DIS pe—— ] E1 | BTN EES
® t SLOW micrecomputer CIC4020 owvtput signal W MECH CON == SLOW miccacompater comrmuni
Unmatked : MECH CON (ICddl} output signad callons daga

> MECH CON (IC401} inpuf signal O+ MECH CON = MCC conmmunicalians dols
Fg. =15
2-27

x|®m|m| & |||

e

o = el 4 ot Ul o [l il -

T e R et D S S B ER
| -

[ [
1 1 i
WO operabion
l. PR imags (s mtored ln memory during this
100 masc period,
2. thitjrata ths PR bmage stooed In "17.
b Stocew STILE plotures in wemory  and
i dubsrquantly sukpota STILL plotures,
-

e

ol el el =

o

m— -




4, PH = CUE BMeode Tranallion Timing Chart

T B - Y N

6 [DRUM STOP | L [ 1] ! | [
20 [REEL FWD | W _ EE BEE

21 | REEL 3TO# L |
22 [ FF/REWIR)
23 [REEL LOW
24 | C/RIR
2T | CAP FWD
CLP STOF L

]
2 | CrRIC)
3
|

:

Fa
3+
oy
m
™
e

% 52 | C/R 452
&1 | v Pa

W REC

¥ EE

53 |4 FE

52 |8 FE

|| NORM P8

# 32 |A&UEE

# Bd | LINE MUTE

# 10 | AFM MUTE

= 12 | NORM MUTE

# B |BIAS CONT .

# 9 |AFM REC

# 1] | Ay INS

a 22 LM PLS

23 LIM PLH

= 24 | UNERX PL 5

®d7 | UNBRE PL H

» 28 |PINCH PL 5

& 28 | PINCH PL M

= 13 |VB INT

# 4| MUTE

% 3 |MC | 11

# 80 |H SEARCH | | 1
4 [PE TRACON BEE
i2|FE ON 11

[ h;-u.tim
15 | AFC INH 1. Stores FR lmage Sn sesosy durlng
&3 |RESET 194

Ehla 100 maes periad.
I, Durputs che FB image stored fn =1°,
o
# 17 |D LOCK
» 48 | WDSTTL B it

3. ubputs CUE image.
> 48 [RF SW P {41 | | 1 [

= Hmfﬁ : | | |
B | B
s [WRITE DIS | - bt | L - v
# ¢ SLOW microcomputer (BC402)  obtpul sl

L = = = o = =

FlIE | jEfF || & |

A

g Lt B 2

i : MECH O0OM — SLOW microcompuler cammuni-

Uamarked + MECH CON- [IC£01] output signal catinng data
> ¢t MBECH COM (104011 input slgnal i : MECH CON — MCC communicalions dais

Fig. 2-18

B

2-28



B,

STOP — FFAREW Mode Transltlan Tlming Chart

Pl

Eignal

-

Inke
walge

lal L)
i n!s

q!

B | DEUM STOFE

20 | REEL FWD

2| |REEL 5TOP

22 | FEAREWIH]

REEL LW

CARIR

CAF FWD

5| CAP STOP

2| CARIC

Il | FG WASEK

Tir|T ||

CTL GaIN

TORY END

AL0w

STER

=
REC:-#

4| |V PH

42 |V REC

4% | PRE -REC

53| 4 FE

=
B FE

52

_ B

#

| | HORM PE

"

2| Al EE

£l

LIKE MUTE

10| AFM WUTE

L

12 | NOEM MUTE

T T
BIAE CONT

-

AFM REC

il | AU INS

Il EjrirmiriE|l=~lE xS lirir i~y ir

22 |LIM PL 3

23 | LIM PL H

= 24 | UNBRK PL 5|

& 27 | UNBEY PL H

2

FINCH PL 5

L

29

FPINCH PL H

13| VD INT

-

4|V MUTE

L

3 | MG

#* 6O

H SEARCH

4 |PE TRACOM

12| FR ON

I8 | AFC INH

U il Dl E U Tl E A R U

E3 |RESET 194

>

IT |0 LOCH

>

&8 | VOSCTL

> 48

RF Sw P

1] BN

2 5L0W micrecompuler 402} oulpul sipmal
Ummsarked = MECH CON (ICA01)  pwtput sigral
o MECH GO UC401Y  Input =igmal

Fig =17
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f, FF/REW — INGITAL SCAN Mode

Chuart

Tramsition Timing

Pl

Signal

o o
b 1a
E'r-

-

-3
o

QRUM STOP

REEL FWD

REEL STQF

FF/REWIR)

REEL LOW

L/ R

e b4 bt 14

Cap Fwi

1
|

CAP 5TOR

C/AIC)

il

== e fid | OB

i MLEE

CTL GAIN

g l__

TOP/END

SOW

STEP

~|{RIZin|T

REC P

elrlirixlzlzirlz2lzlz{clriir | wir

v PR

vV REC

FRE REL

P
4 FE

B FE

o ] AL

HORM PE

=
ra

AU EE

riclzlizlre|e

£

LINE WUTE

"
f=

AFM MUTE

= |2

RORM MUTE

BIa% CONT

AFM REC

# 11

oy NS

LiW PL 8§

w23

LM FLH

= @4

UNBRE PL 5

# 27

LNERE FL H

* 78

PINCH PL 5

#* 289

PINCH PL H

LN E]

g —
WD INT

xlirizlrlzirliririzirc e

4 4

¥ MUTE

* 3

M

# B0

H SEARCH

PH TRACOM

12

FR CN

L]

aFC INH

RESET 184

L [l ool

17

O LOcH

> a4

YO/CTL

> 48

RE5W P

L

L

* 1 GLOW microcomputer (IC402) ooiput slgnal
Unmarksd - MECH LN (ICE0]) output sigmal

Fig:-2—FH

2-30

F p MECE COMN (14010

Ingut glgnal

s MECH CON - MCC communications datn



V. Cassetiie Loading and Tape Thiedadidg Thnlng Chirl

PIN | signal

K]

g 00 B A3

5 | DRUM STOP

H

20 | REEL FWD

21 [REEL STop |

22 | FF/REWIR] |

29 | REEL LOW

24 | C/R(R)

27 | CAF F'WD

5| CAP STOP

-+~

2| EFRIE)

3] L&

Fo Magk

LTL GAIN

—lEliriz|z|x|—

T
24
82 | TOP/END

| 28 |siow

2% | STEP

7 |RECP

4t [V PH

42 |V REC

43 | PRE REC

ol [t |l [l ol

# 4 |Y MUTE

53| % FE

52 |8 FE

# | | NORM FB

® 2| AU EE

Firjx|=x

# 64| LINE MUTE

# 10| AFM MUTE

& |2 | MORM WUTE

& BIRIAS CONT

® |AFM REC

I EEFLFQ

during £h

® [ | AU INS

el 6= ol el ¥

w22 [LIM PLS

% 23 (LIWm PLH

* 24 |UNBR® PL 5]

# 27 | UNBRE PLH

# 28 |PINCH PL &

® 39 |PINCH PL H

= 38| C LOAD

w37 | O UNLOBD

T LOAD

A7 | T UNLGAD

4 | PE TRACGN

63 | FESET 184

» &i | TAPE END

- B0 | REC PRF SW

|

» 38 | C DOWN 5w

256 |L END 3w |

Montars T

> 47 |REEL FGITI

o lill *EE‘!

i

Tape thoaadlng

Frg. 2-18

2-31

# | GLOW microcomputer (IC#02)  outperd signal
Uinmarked | MECH CON (IC401)
> MECH CON (IC401)

naiput signial
input =ignal



B, EIECT {Tope Unthroading, Cametle Unloading) Timing

Ch

ark

Pif

Slanal

4]
Y

clal 0. 290 A0 AAR

ORUM STOP

H

J ose 740 0 e ] ABD Wg4 g
[ |

| 20

REEL FWl |

BT

REEL STOP |

22
e 1
23

FRPREWIR) |

REEL LOW |

C/RIRY

CAP FwD

CAF STOP

LA

2

Fii MASK

CTL GAIN

Flx|lr|zlzlz

TOR/ERD

SLOW

ETER

HEEEE:HMHEE

REC ‘P

RRR

v PE
¥ REC
PRE REC
OVER REC
AFE
27
MORM PE
& EE

Blua|-|R]&

LINE MUTE

o

AEM MUTE

LAERE AR B 1

HCRM MUTE

Blas CoNT

4FM REC

Al INS

LiM PL 5

LI PLH

[ N il ol I (= = ol s ol el el s o e ]l il Ol el ol

UMBRx PL 5|

w27

UMBRK PL H

#28

PINCH PL 5

# 28

PIHCH PL H

|

& 28

it Loap

# 37

L UNLDAD

T LO&AD

ir

T UNLDAD

FB THACON

FR ON

+ &l

YarFE Eng

> B0

REC PRF SW

2 A5

C DO'WN 5W

> 58

L EHND 5W

> 47

REEL FGT]

| | | Cinnntta
1 | - unioading

e Tape unthreadies .

® 1 SLOW micracempater (ICA0EY outpul signal
Unmarked : MECH COMN. (G401} sutput signal
> 1 MECH COM (1C401) Inpuat sligral

Fig. 2-20
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B -

4. 5LOW MICROCOMPUTER

The SLOW microoompuler had the foflowing Six [unctiong

SLOW cantrod

Hemaining tape display

INEEX write ard eraie

Part ouiput of data from MECH CON
Pseude CTL . output

Pspudo WD output

Mo e

2—3-1, SLOW Contrl
In SLOWoontrol, tha - SLOW micrecomputircontrols  tha
capstan molor in place of the secwn 10

L

The mode conliol judges. whether ithere |s o0 mode
tranaition from functign switch; JOG & SHUTTLE and
remobe eonlrol informalion, and notifies MECH CON. by
sarinl commonication if there =8 made trensition,

[f MECEH CON jodges that SLUW conilrol bG8 necessary
in thal mode transition, itooutpots STEP pulses {polse
of about 50 m==c outpul frém Pin @ Gmed with RF
EW pules tie {0 the SLOW microopmputer.

The SLOWmicrocomputerdetermines what SLOW contral
to execute of the: sin SLOW comtrols from the three
signal levels of CAP FWD (Pin @10, 51.0%W (Pin & ard
STILL {Internal communications daie during starup of
ithe 3TEP putse (Fin &0 and execules thal conirol
The bypes of CAP FWH SLOW and STILL signais sre
s fallpwe

CAR FWD | SLOW | ETILL SLOW. Cemaral Fricegsl Lises
H | H STILL == PO STILL - PB {1}
L L H STILL =+ — 3] STILL —= —3
H H L Fi == STILL FH {%xl] == STILL
L H L = ¥ == STILL = u ] == STILL
H H H STILL == FWD -= 5TILL FWDE SLOW
L H H STILL = H¥3 == STILL RY5 -5LOW

Table 2-5
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CTL HEAD

BETA Cassstbta

Capstan _J_l.”.”.lL 41 e CTL 1C 301 |
Driver -'E?EE"ELQE.E SLOW an CTL AMP
Micro- VT
somputar m i
caprgl GO
EE FG AMP
-5
= EAFSF;JE'L 5'I!'*_I'_'I_
MO BOARD HiE! '
| STILL | pa|STEP
'
) (C501 | Ic40l
1
£ | Mode Eommang__|Mechanism
& Conerol [foorial Control
3 Cnmmuni)
i \cations r
[ 1
I i 55 BOARD

Fip. 2=21 Bazic S5LOW contral block disgmm
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¥, STILL == PO Timbng Thart

R e e L e

1ezana (38); :
sTER i |
—_— 1
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s @ e
eap Fy e 11 111 ]| s
¢ 38)i : ; ol
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Gparation STLL $TaNDEY  Capakap capstan FHN deive o
ISTRL]  acceleraktion [
& ll. '
w : W
The SLOW microcompater idervo IC
cootrols Ehe sapstan motor controle: Ehe
CApSEAN TOLOT
Fig. 2—2¢

2 8TILL = —%| Timiog Thart

N e e e e s FES L e

I":J:IE@I

=T
erL

| Icag2(ad)

et e e e

T R, LS B e e

STEP PLE

I I

|u:4a;-@|
GAF WY

leaca(iTh

TRE

I":'l'ﬂh‘.

Operation

STHE sranpaY iCapstan Capstan PWH drivae,

IETILL] Bcowleration

-
The SLOW migcocosputer controls the capstan motor |
Berve IC controls the

chpdtan mobor




3. PR == S5TiLL Timing Chart

-:H:-ma@:u
§TER i 1
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(canE{aa)y

|
|
Teiry f——t

i
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STEr & \
HoEGEl 1 ; ” i U .
CAF Py i o’
PIC4a2 § :
]
|
1
i

Tﬂ!@i_l

|
|
1
DpeErak L5 : - T

PE'  STANDEY Counks CAP  CApstan brake ! STILL
i PR PG polea asd
I santrale
| brake Eiming

bt . |

L] The SLOW microcompubsr gontrols the capstan motor

\HH"“—Snr'm iC controls the capEtan motorc

Fig. 224

8, —¥'§—= STiLL Timing Charl

e I N N S

] 1
; L e
' | P 5 e i s el ST
: by
!T:EF FLt i | = e :
¥ 1 T [ T
| H ;
CAF WY i | 1
rn:mEiE:u I i
bic : i :
ru:-ml ! i
Cparatlon : f t
=% ETERDEY  Counts CAP P Capsian brake l STILL
=Kl gulas and controls
brake timing

P,
-k

¥
The SLOW microcomputer controls the capstan motor

iy Servo IC controls the
CApstan motog

Fig. 2-25
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B, STILL —= FWD - BTILL Timing Chark

|m=|—* i
§TEP i [ |
mm&@l |
CaF FO | R — VI |
{ecace(4aji T T T = -
@ | | :r i: | 4 I
&L | | 4 | i f
1ECA0E (40| i ] , i T
@ ! | Fn T s R :
b [l Ll Tre-To" i | i et i
Lol | “mrn_-Lm & L L .+ S
i ') i ¥ ]
STEF M9 ]
HEaOg|&r 1l
CEP WVE I l
icaceliT) | | !
[ L
e sa: | | |
CICA0E] 18! ; ] : |
: i : ] i
Operation - I - : _l
stk ! STANCAY Capitan Capstan PW | Capstas bLeaka i sTiLL
' 19TFLLY accalacation drive -
Fig, 2—38

& STILL — RY¥S — 5TILL Timing Chart

@.__

ficdog (as8)) | ;
STEP ; |
ne402(58) AL
CAP.FG - I LL =R L 0L
re40(ag): : i & 5 ] !
T i I | | e & |
. t £ i o IS« [ ;
rlim@l 1 i TeeiT) | i : T : !
! e e s II L
i 1 Pl Ta! L LTy
1 | TepiTii | s Tig-Ta | s
| i | A e
STER PLS | —_— Yo ninin
1|
a0z (1) i ‘_ﬁ_n -
TR { ' |
”““*E”:" i : : I'——
] 1
e i H | i
m L ' i i i
leaee (i) ! i : i :
! : i | |
Gperakion - ! I | I
STELL | FTAMEBEY | Capaktan ; Capgkan ! Capstan brake L TR
STaL soceleracion PHH drive | .
Fig. 2=2T
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{Actrsl Exampls ol SLOW Comtroll B
The FWI 16 SLIYW operntion will e prplained bore as
an actual example &l S5LOW geniral. In 1Ie epacalim, [ive

frames are operated in sypchronigm (STILL =

FWI =

BTILL), [See Fig, Z-26 and 2=-283

MECH CON mely the STEP signal 6 “H™  lor o S5:Feld

period in synchranism with e L) ol dhe BF SW <1
pulss every five frames;, The CAF FWIDH gighal, SLOW

signal and STILL signal are all “H" &l ikis 4ime)

The SLOW microcompuisr. therefore cootrode STILL =

FWD — STILL ench the STEP pulse iz fnpul,

The SLOW microcompuoter first seds the STEF PULSE

signal 10 "H™ after a fhied period £T)  from the Mt 7
RF SW pulse rise after startup ©_§ - of the STED
signal. The capstan moloe will be defven (orwverd sinos

the. TAF RS clgnal iz “H"

Whes (he capsian mottr Starts ang the CAPSTAN FC

pulse eyele {Tia)
SLOW micrbcninpules returng e STHP PULEE ta "L,
The tape will be &6l abbul single speed Gl ths lime
The SBLOW microcosnpidler mearures the CTAPSTAN FG
pulse cyele and tedd fhe STEP PULSE w6 "H° and
acoelerateg the capsian if the cycle i above the fixed
vl (Te)  and aeia the STEP FULSE o "L H bolow
thiz fixed waluye and meduces ihe fapsian speed, Tape
ipted Is tharefare muintdined st single speed by this
M driva,

draps below & fiwed valde {Tid, the B

The SLOW. migrecomputer cownty the CAFSTAN . FO
puke fiom startup (80 of ine CTL sigral and
applign peversn brake to tha espstan metor and scis the
STEP PULSE signal o "H" amd the TAT HVS signal
f "L when the edunt ceschis & el vahie (diflers
ncoording bto BETAmade sod SLOW Tcking canlrall,
The.: SLOWY . microdom puler sefa Lhe STEF PLLSE |2
“H® for o fized peried (T2} esch time the CAPSTAN
Fio palee se input when Braking the sapatnn. The TR
PULSE In thersfore mainisined ut “H
capetan in operating nf ligh spesesd and becomes & pulae
cufiput when the speed drops

When the capstin tpesd drops amd the STEF FULSE
prutput pulse Interval exceeds o Gxed walue (T3], the
CLOYY  microcompirter  jodges  that the opstan motor
hae wiopped apd cetyers the TAF RVE sigmal o "H™
after stopping the STEF PULSE sstput

The WE sighol of the DI badrd bocomad *L° for & one
el parlod froms Ll £ 0 )0 ol the Bth BF 5W pulte
[rom sizitup of the STEP shinal, and plavbark Image
|8 slgred in fthe memoey, Thid Gmagpe - ihen Gdipul
[ram the next fSeld,

levil when ihe

Trech trace during FE

Teeiey =dn3 jo boj3asaig

e aneERy ®

Fraoh iracde durlss OTILE

Fi 2=28 Head bous and dutpdl sorsen © the PWD 1,558 SLOW mode
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2-3-2 Hemaining Tape Display

The ‘microcompuisr measures the rotating cycle ol ithe reel
Base of bodh 1the 5 and T dides and calculates the remaining
smount of tape, Measurement ol the rolafing cpcle and

aslenlation af the remaining pe wre s follows;

I'he recl base of both the 5 and T mides generate 30
pulses far each rotation, The microcomputier ohiaing L
rAating evele ol the reel base from the time reguired
o count X of these pulses: (REEL FG -5 (Pip 45 of
B4k} o the S slde and REEL FG T (Fin @0 ol 10408)
ot thar T 2dded.

B

The SLOW microcomputiercalculobes the remaining tope
trom ihe [olowing information,

I1 Rotating cycle of the § reel base

Lk}
a
1)

Hatating cycle af the T reel base

BETA Mede [(Dpia transfeered from MECH CON]
Tape sebecior stats (Dats transferrsd  theough Bhe
MOLE CON and MECH CGON)

The colculated duta |8 teaoalerred 1o MGDE CON
thecugh MECH COM, MODE CON iransface thia dala o
e fimer snicrocompalsr wnd the CET mErocoampuler,
The et microcompulor dispalve the remaining laps
on  the . flugresceni chamcter display tobe aod CRT
microtnmpuler displays Lhis on thE moniiar TV scresn,

Aeml ha

s
Eeflecking plate

icao2
ELOW mic

ag| Fomputer

{ Remaini rig

lcalealat 1nr-.)

EG -

55
BOARD

(&: BETA meda switch Honlesr TV
@' information
I Bemaining amounk
401 1
IHPEM
HECH OO
L]
Dperation P MODEAN e ® 5 'I
block 8,40 I
! 1
TAPE SELECT ——=4r et | | IC40e
:ﬁ CRT miceo-
L5080 @ computar
LTED [ @ @
La3a
L}
1Caa|
L
ngilrﬂlhr T :3?“!1&:: micro-
SWITCH i i | computer
—_—
i
(i3] i
~ e i
REC MIOE
SWITCH TEPEI/0 ICsoi - =
R Ju2Sm
= I L MODE CON Fluorescent chacacter
[Eay mabEsrix) display tuba
i 16502
CTL < :
rpddiscrimination
5 70
MO BOARD

Flg. Z-#2 Remaninglaps deplay block deagram
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2—3—3 INDEX Write and Erase
The SLOW microcomputer execuies INDEX WRITE . and
INDEX ERASE by oonlecd sipnals (serisl ceommunicstlion

datn)

WHT.

feom MECH COM. Tho thres cutpul slgnals INDEX

INDEX ERA and HU CONT are  gensraled in

synchronism wilh the CTL signal for this parpose,
{1} INDEX WRITE aperation ddring REC

INFUT £ [

QUTPUT A ncso2(is)

#| Communications data input to the SLOW

MODE X REC

7

INGEX WRITE
O e T
Eﬂfﬁ i Ln

(=] —

REC-P g

ETL

| neaoz(ag)

F

3

—wmem B
241
361

____j_‘-'

IND WRT

|r|:-up

iND ERA_ - "L"

1

I

1
|

—

o SR S, ey ——

INDEX WRITE

Flg. 2—30

micrecomputer from MECH CON

I,

The NT WRT amd HC CONT signals see
synchronized with the Inltlal startup of the CTL
signal and st ot “HT Trom the Yime thai lhe
INREX WRITE and REC P communleations data
from MECH CON becoms “H'.

CTL 18 ecounted and [ND WRT sigoad i3
synehronized with the 121=t (Bels 1), 2411 {Beta
O) and 36is1 (Beta M) . rise

When the REC B signnl falts; the WE CONT aignal
is wof to "L° and INDEX WRITE operation snds,
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(20 INDEX WRITE operation during FB

#] Communications data lnput to Ehe SLOW

MODE

INPUT <

QUT PUT 4

X PE

-
INDEX WHRITE
| #1)

ER/WH
[®1)

cTL
(icacz{a))
s
IND WRT

IIE-II-GE]

L
12igkl
edifani
| 2 JGIdEMmy

NKAEETE A1l

i
|

—
=

}

}

INDEX WRITE

i

1. Communications dais INDEXWRITE
CON. becomes “H®

g 2-31
from  MECH

and MDD WRT and HC CONT

Eignals are dulpul ol st pmes 1y — 4 wHh IRITEk
CTL rise a8 relerence. The same als oocurs from
the sacond fime on,

11=L7 m&

t2=267 ms

et tlme -

t3=H7 ms

(=200 ms

Z, Comis: CTL signals amd sets both END WRT and
HC CONT sigrals to "L° after the 1Eisc {Beta 1 1,
2415l (Beia I} and 36051 (Beta @3 counts
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(3) INOEX ERASE operation during FBE

#| Commnunleations data input to the SLOW

MODE ¥ FB
INDEX WRITE e
i#])
ER/WR i
=
INPLUT 4 24| igl)

gei gl

e ' 2 721 (B
ticaoz{3g)) M

! i
: i i !
IND WRT "> i ! o i
ticao2(fe)) : : 2y :
| 3% BO% | i i
IND ERA : - 15 lII '
o B0, | i
HE ¢ONT E /| | I—i'| :
1 I
I'II:WE@} fa I ] i
! I
W i 14 1 ! I
= i
b INDEX_ERASE :

Fp 2-—32

b,  Commmunicating Gt [NDEXWRITE and ER-WE
from MECH COM become “H and IND ERA and
HC CONT clgnals-ofe Guipod a &=t times 6 — L4
willi Indtidl staslup af CTL &2 relécense. The sami
nizao occurs froon the seconmd time on,

t1=17T ms
t2=287 ms
=31 ms
td= 5.7 ma

2, Cognts the CTL sigmls and sets both IND ERA and
HC CONT signals to °L° after the 3Mist (Beta 1},
d8lst (Beta 0} amd Y315t (Bota W) counts,

Bet time —
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2=3=4., Pseugo CTL Oweput

Il pe speedt drops aharply swheh PR OCTL pulses. mre
penernded sech min 5L0OW playhock, the OTL palse al Lhe
CTL Bead Gwtput, @il be small and oy not reach the
thrishold  level of the wavedorn chaping Schmitt amp
CEB0L), CTL pulses will Aod b outpul to system dofteod
A this echee, NEODE OO ocounts the CTE polees and
Hlepbiye tape count, I & miscount af the CTL polkes oecurs,
laper oeunlel  stcdrecy, partCulachy frame  woourdoy . will
telerlcrate, Editing aecurney whl alss doteriorate,

T provenl Lhie the SLOW MleFtDOmEpU Iar ofpatas: 8 pPREE
CTL =pnal by esainlbdyg @ie THPETAN F sligisal durleg
ELOW donlral and outpuls thiaz whod the PO CTL  sigoal
I fel Foprodiiced.

LSLOW ASTILL Flaybaok)

Fin & 15CEL 4 Lhe SEOW mictotompuler sstmes “HT,
This cowses QAR ond O 1o go DN, Q419 o go OFF and
the CTL LS oriput of Fn @ ol the SLOW micecompurlan
in pufpat 16 MODE CON throogh the Qai,

The FC board tcompensates for thal partion that the SLOW
microcnmplior is unsble 26 compernsats for,

{ilther modes}

Bl B (SCEY nloab SEOW mistocomputes Bicomes LT,
Thie eaisse Q30 Gndd CH2L Lo g OFF and 0219 1o e CM,
The YIRACTL =ignal feom o the amp (C301) ol ihe serve
Sl 8 ilpal e NOOE CON,

55 BOARD
BELOK E
:J'u:Fl‘l‘iﬁH \coai IC402 Wicrosanputar MG BOARD
. - e ETL FiE '
sce(B) ||Il\ +
1 Il. o | I
-
Zunes |
ETL MESD IC3oH — - gz
_C} crL | vaser.
AMP \
| fWmngn PR -----CTL I
I lum-n WEC susayl

Fig. 2=33 Pisuda CTL Eirewh
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2=3=E6 Fsaudo VD (XVS} Outpin

The SLOW microcompuier zenemaies pseudo VD signals
(EYE L Pla & of 1402} w3 mamory timing signats of the
playhback Image, Although & vertical sync signal separaled
frem the Mayback video sigral should primastly be used for
writihg i memory, nolse bars are. gencrstcd during the
vartical blanking period {especially during SLOW ASTILL
playlack) in variable sgeed plavback o Improve playback
image qushty, An XVS =gnal = tharslore pesdrated {rém
the RF 5W pulss az a peeuds V1O sigaanl during varlsbis
spepdl  playback since the vertical sync signol owill  be
disturbed by moose

iPH, ®1, %2 Modeg)

The W¥5 signal is-a pulse that becomes  "L° ddring Lhe
perkad from the drd H Lo the Tih H Trom dlse or fall of
thae HF 5W puise,

When the servo s stabbeo the fromt edge of the worthcal
syne slgnal enters this ¥H section and becomes tho mpmory
witthe Lisung sErel. Even i [he verlcal syvnd Bignal Goes
pid emier this TH secilon, the XV35 signal rise £ § )
becames Lhe memory wrile Gming  sigeal

RF 5W PULSE

{icaoz (38}

WS
(1c402(35))

...I____ o
i
b o

TH

Fra. 2—34

(SLOW, STILL, —x 1, = =2, CLIE, REVIEW modes)

The AVE signal k& & palse thal becomes ol during a 1H
period from rise or fall of the BRF 5W pulse, Fise {_II_:I
ol the XVES sigral becomes the memory write timig signai.

RF SW PULSE
{1c402(49) )
,
]
EATES . I_J
IC402 1
I: @i . BH | | H
= 1
Fig, 2— 35
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2=3=6. SLOW Microcomptdtes Terminal Functions
The microcomputer alse functions-ae the éxpansion Oulpul

boord of MEBEUH COM, The aignals
cammunicalions datn outpul &8s = from MECH CON.

marked {# ]

wre

Asal ] Teen Signal 10 Funetian

1 EHL NOHM FB* (] The normal audse cirgait (VE beard)  becomes "H™ in playhack
akate,

z FRZ ALl EE * 0 E-E signal Tor the sudio circult, Becomes “H® when the EE
Buttan 8 pressed during plaviack,

3 PRI M * a Mormal playback. variobls speed playback switching aignal for
the audie circuit, . "H®  during wariable speed playback,

q PED ¥ MUTE 0 Videa cutpul mube signal Thia signal bscomes “H® during
transition from STOF - 50 PR and when the CTL signal is not
reproduced during normal  plavback:

5 PE] g @ | L in the ST mods,

B PE3 g1 B | L in the 50 mode

F; PE3 B1 oo | "LT in the A1 mode,

a FRH AIAS CONT * 0 | "L* when REC or INSERT. This signal csuses the BIAS ERASE
oeclllator elroult o operate,

i FF1 APV REC ™ L&) REC ‘signal [er the BETA HIF] audie &rcuil,

*H® when recseifing BETA HIFI signals (AFM signnksh,

1o PF2 AF. UTE™ L] BETA HIF] asdio playback oatput mute signal,

Muting when TL7,

11 PFa A Ins " L4 Audio insert signal “H' duripg sudio inseri

12 P HORMAL J!-'l'IJTE." Mormel sudio playbock outpil mote aignol, Muting when  “H®,

13 PE] VI [T Servo reference sigrnl ouiskdeSinside swiiching sutput,
5_=l=¢t= oulstde reference slgnal a8 "H®  when reccrding: viges
adgnals,

14 POE HE SONT o CTL head recording cufrent conlml signol
Woemally LT and "H' when recording videa signals,

15 3 [ND ERA INDEX eraes signal, Mormalky  “L°. Fulse when erasing INOEX:

L] #oo N WRT o INDEX write signel, Normally  °[.°, “HT when starting REC;
Pubse whon writing INIDEX In PR mode,

7 Pl CAP RVS ) Inverting fignal of CAF. FWD zignal Enput of Pin 8

] P02 x| BVE MNat used,

18 POo3 TS Ewitehing signal of capstan contral by the SLOW mierocoenputes
or serva IC

*L* during SLOW microcamputer: contral,
*HT during serve: G contrel

20 PG DEM - COMP o Reset signal for (he digital serqva IC (HCO0E),

2] ol CP - CUT Signal {0 furn copsian phase serva OFF, This s t=sed o
prevent mioiss position becomipg fixed on the sSreos during
variable spesd playback: "L when in CUEAREV.A=x ] = i
mades ln 81 and |n the — %1 mede [n 50

Tabis 2-8 (1)

2-45




Tu:qr!;irul Port Sxnal L0 Fumctian

| PGE LI PL & o Limiter solemold start signal. *H™ for 200 mese when tHimller
noleroid activated,

23 PGE L PL H Limiler sclancdd hodd signal. "W whern FF oor REW,

B4 PHG UM HRE FL 5 frake solpnold sfarl algnal "H"  far 200 mees when brake
gk aolivated

a PHI UN BRE PL H Brake soforpid heid signal, "H when brake released

28 PH2 PINCH & Pinch selepcid siart algnal, "H™ for 200 msse whep pinch
polenaid actvated,

24 FHA PENCH H Q0 Pinch solancdd hold gignal. "HT when pinch rolier & operatiog.

& ATAL Clock oscillater lerminsl,

a1 EXTAL Eh’l.'k froguancy 4,19 M

i RST RESET INITIAL HESET signal from the fimor microcomputer (10400 ol
the TME2 board), “L°  when resed,

= PX0,~5C &K 0 | Serlal clock cutpul

; b | | I h

3| PXL/SOD 50 0 || Seriad data outgut, | Seets TmENIEkona aighuls Wi

35 FX3.751 £] I Eerial data input,

5 a2 50A H SFT 1 Centrals sstput {iming of the XVE =gnal (Fin ﬂ}‘.l In the
SLOW mode of 80 or SI. MNormablly LY

He eyl TH
T LoBH IH or 554 1H
{Examla) IH, ¥H
B 0
Xvs |
MiseFull of BF SW P

ar Py E HONLOAD . Cagsatte ading motor osnbrol signasl) “H® when =jEsting,

a8 BV -PUY o LOAD* Crssptie lading moior conteel signal, "H® when loading

i PYRA W XvoT 1 Haolds putpud timing. of the XVS slpral (Fen B0 st BH. 1H or
884, IH ma "H™ ‘in the SLOW mode of S0 or SIL
Swiiches berween BH 1H and B55H IN when “L°,

ThiE gignal I8 permally “H",

403 ]"l"Ii,.--""Ii_-."_r LTL I Vo [(REC CTL} qa;.n.ll iz mpui when REC and CTL {PB CTL]
signal i input- when PH, Signel for SLOW control S INTEX
contral,

il PLO STEE PFLS ] Dutputs "HY  pulse when droving o stepping  Lhe cugalan in
thi SLOW meddi

43 FL1 TEN REZ PL™ O | Mot weed;

4d PL2 BRUM SLOW (] KT when XVS (Pln @) & oof &4, 1H or 35H, 1H tming.

{WVORY " when timing & 3H H,
44 PLS AYE £ Oulputs "L palses {r) when X¥DT (M @) Beocomes

LY End Lhi SCOXWmHCrocompuier delecis 1his

Tabla. 2-56.172)




Terminal
M.

Sigmal

L0

Furetion

45

P

05

Psoudo vortical syne signal crested from the BE SW pulse,
In the digleal plciure system. memory welte of the playback
image 15 exesuisd during variabse spesd. plavhack wiih ahis
signal @s tha timing skgnal

L

PRO

REEL B3 5

Thes algsal i Vo caleulate remaining lape, Tho SLOW  mbicor
compuler measures 1he roiating eycle of 1he S resl with this
flEgnal

A%

PRI

REEL #3 T

This sigmal s 10 coleulate remalning tape. The SLOW micro
compuler measures the mtating oyele of the T resl with 1his
slgnal

4B

PRZTI

Signal for SLOW control, Decides stopping position el the tape
{capstan) by the number of CAF ¥FO pulses {rom startup of
the CTL signal (Pin &),

gL

PR~ Pl

RF 5W P

Signal for SLOW conirol and generation af XVE,

P

CTL PLS

Peeudo signal in the ewent that PB CTL cannoi be detected
dering SLOW contral, “H®  pulse outpat,

i

PIi

SCE

Signal that decides whether MODE CON coungs PR OCTL or
peeudn OTL (CTL FLS), “HY when counting pseudn CTL
during SELOWSETILL playback,

a

o

TR 4 o™

"H® when In the CUE/REVIEW or %2 mode

I

bl TRG

[+

Trigger ootput sligoal of the SLOW tracking control, NMormalky
°L7 HIE (opend for obout 106 grec during SEOW tracking
control,

P

5L TRA

The SLOW microcompuier measures the dme from change of
the LA Ydc 51 TRA terminal woltage to 33 Ydo and changes
the stopping position of the cipatan {tope} according to this
Limme,

b1

il

Contrgd signal from MECH COM. The SLOW microcomputer
expcutes the follpwing six operations accosding oo the sraie of
CAP FWD (Pla @), SLOW (Pin & and STILL (communicatiansg
data from MECH Q0N at thne of stariup (L) of the ETE®
nigmal,

(CAP PWD | SLOW | STILL Operation

STILL == PB

ETILL, == =

PH == ETILL

=¥ | = STILL
STILL == FWH == STILL
STILL == RVE == STILL

==
u

= i o o e =

I
L
H
H
H
H

==l == o

i

SLOW

Control signal from MECH CON, SLOW coeration (3 decided by
the signal level af startup of the STEF signal,

5T

P4

CAPF FWD

Contral slgnal from MECH COMN. SLOW cperation s declded by
the signal level ab startup of the STEP sipal,

CAP FG [INT)

Interrupl occwrs for edch fall [TF ¥ of the CAF FG signal

Table 2-6 (3
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T“Hi“"' Port Signal L0 Function

£ Pad H SEARCH * 4] "H°  ducing digital =scan,

& FAL SCOW o5 | | Serind communications carrled out with MECH CON when
SLOW C5 Is0 L7,

B2 PAZ SEILW [N 1 Mol used

03 FaE REC* o *H® in the REC.-REC PALUSE, INSERT and- [NSERT PAUSE
mcde,

L pPBg LINE - MUTE® 4] Anigld cutpul miate algral Maemally - “L°, “H" during tranaliien
tram STOF to FH mode “H™ ' during varisble spee] playlisck

Tabla- 2—6 (43
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2—4, JOGSSHUTTLE MICROCOMPUTER

The OGEASHUTTLE microcompaber creates speed sigrmals
{SPEED A - C). directlon signals (IRECTIONY and polss
signole (ROL PULSE) corrcipending (o JOG dial rotation
g BHUTTLE: Fing posithon

MODE OON  beads signals . from  the P0G < SHUTTLE
micracomputor by 2s=iting Lhe m #pnal o °L7 ‘in
gk field, These Blgnkla §Ffs SORVOFIRE 18 mods commande
i the EDIT SEARCH modi ardd seat to MECH CON. Editing
point search |8 then eeaduclod durkng assemble editing and
ingart BgEiting. The SPEED A — SPEED Coand Direction
gigmals ure %ed ut this time. The ROL PULSE and
DIRECTION nignals are sent by sarigl communicatione from
MOGE CINN 1o the TEMER mifrgooampuates And siso 10 Lhe
CET microcomputer. These ame oesd Tor  thmsr o clock
sttinga wad for tuming. ROL PULSE alse putputs pulsés for
each cfick of ‘the [0 dial

The 10GASHUTTLE micracomputer alin has BETA MODE
Feortmination functions of the playback tape, OFG (capstan
Fii} pulos for each CTL signal cycle and this & veed [or
made diceimination. Discrimination resubls ure transferced
te MECH CON (12401 of 5580 board} by the two signals
of BETA MODE A snd BETA MODE R

2-d-1, JOGSHUTTLE Mierocomputar Port

&liocation

Frg. 2-38
2=d =2 JOGEHUTTLE Microcomputer Tarminal
Funations
Pert Mec Functian Port Mo Function
| 1 Extornal interrrupt terminal {Inputs CAT FGH 13 HESET terminal
L3 Buift-ln comparator REF fnpul id
3 103 dlal PGl Inpat ] SPEED mode oulpul (Ses Table =)
i 100G dinl FGE inpul ih
B JOG dind RESET Ingarl Iv RIBECTHIN oulpuot
il I8 GhD coennection
T Changes over comparitor REF wollogs (1] Data owtpuot reguest inpul
] JOEASHEITTLE: dseriminaticn output i CTL Impul
9 ROL PULSE autput FH DFE: (Capetan FG) lopit
10 2F
CLOCK A mode cuipul (See Talds 2-9)
1 28
12 POWER supply il GND
Tebls 2-T
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2—d-3. Logical Mode Tabla

The operaling mode signsls (compoted ol the four Stgnale
DIRECTION, SPEED A = SPEED C) shown i the table
below are generuied in the EDIT POENT SEARCH mede
carrespending e the nomber ard direction of JOGE dial
rotations and the SHUTTLE ring posificn,

MaOE DIRECTION SPEED A SPEED . A SPEED A
{Pim 40 £ Fim 00 (Pin & (P @0
STILL L L L i
FWD FRAME L H L |
68 IR 1 L L H E
® 1.7k L H H L
1 L L L, H
(i) L H L H
1 30) L. L i i
- L H H H
STILL H L L l.
RYS FRAME H H i s
[ =5 Lo H L H ok
— W 1.0 H H H E
-l H L L i
[ —mih H H L H
f— 310 H L H ]
= H H H H

Tee modes in pareniheses are oaly possibls with the SHUTTLE ring:

Table 2—-8

2—4-d4, Logical BETA Mode Table

Dizcrimination of the BETA mods is v means of ke
refnifon betwoen the CTL ieput of Pin & snd the DFG ol
Pin &0,

£—4&=5, Parallel Comunications. betwesn the JOG.~

SHUTTLE Microcomouter and MODE CON
MOGIE ©ON acls commumicnlion reguest (LARRONE Fin &)
fo e BX:"SHUTTLE microosmpoter Lo L amca s dach
field, The JOGABHUTTLE microcompuler then outpuls i

JimcTioy Undeflined ~Tars frm—
SPEED C o
SPEED B I-

SPEED &

A5 £ SHUTTLE

MODE COW interrupt is immediataly
before rising of J/8 ROST

B MODE | p MODE A Pindb | B MDDE A Fin & DIRECTION, SPEED A = C JOG/SHUTTLE . and signals.
80 L L Aller  lEaving time for the data o be determiped, MODE
T L H CON thes resds (he doln smd relerns the J2°5 ROST slpnal
i@ m T te *HY after completing read,

Tabls -8
I 15~ 20m5
-
HE AOET E f
img

Fig 2-37
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2=5 CRT MICROCOMPUTER AND
CHARACTER GENERATOR
lniz = provedesd Lo characics gecwraior 2300 § o PRI
of Boord WE-F by CRET micrscampuler BC408 [CXPSMEY of
Bagrd TMEOE The CHRT microcompuler receives secml data
From Timer Merocomputer 401 wod Mode Coninal 1ES00
of Board MO0 and controls the deglay,
The CRT microcomputer  receives datn Tram MODE CO9N
and gan frome the timer macrocomputer by swiiching ower
the dota wlth the ouipul of Pla B Clock from Lhe werial
nuE o in recolved on Fin @ durlng communicatiors between
thesd Awo  imdcrosompa ters. - However, clock B ootpot from
Fin 8} when sending dols o (ke ehamcler generator, In this
canm, clock ougptpul In separated from the bis line by ghe
aulpul =ignal af Pin &0

1C402
CRT CONTROL

g,
£0 BUS o

[MODE CON S0)
Timer micro-

:

computer 50 Q405
}
SCLE BUS e
—— - i -
(MODE CON SCLK) g
Timer ]
microcomputer 5 ———
L& CS5 _——
£ BOARE CG CLKE - —
'
IC!D-D': L6 DATA
CG S5TH -
~h1:«5 READY

Figp. 2—38 CAT pontral block diagram
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2=6=1. CRT Micrecomputer Terminal Functions

Tarminal Mo Sigrl 4] Fumction
I TMCS | Tip salect aigonl Input, Ses Takle =11,
i - Ir IFol Leeed,
1B I’STED FE 2 | when CUE LED is it,
i@ A Fd = ] “L" when =2 LED Is i,
an 1/5-LED F3 ¥ " when ®1 LEDQ- sl
a1 | LED a "L when 16 LED b
iE 15 LED Fl1 o *L* when 110 LED is L
TP9EE R O | *L® when —1,°10 LED s Il
2 1 LED B i L when —=175 LED |5 Iit,
25 15 LED D "L when —x§ LED i it
26 J/5 LED R4 O | "L" whem — %2 LED & Iit,
27 15 LED RE @ | “L* when REVIEW LED i& N
e ETILL TED O | "L" when STILL LED & 5k
£ - 30 Mot ysed,
a1
az Vs GHND terminal
B -5 Mat used,
36 X Tal
5 P% i Crystal cecllatlng clemenl 5.0 MHz) eonnecting Llerminal
4 RESET i Initlal resal Input lerminsl,
L) IR LG | Serial communicatians clock- 150 tsrminal,
wlock [mput when communléating with MODE CON aadifmer microcempates,
and clock aoipol whon Grensmitbing daie fo the charactor gonecator,
Chongzover (s careled out by 1 &R,
40 =0 L&/ Berlnl dite sulgmil fer the characier gemesnior,
1l Not waed,
i | 1 Serial dela impul [rem MODE CON ar timer microcompuater,
a3 = & Mot ussd,
Bl S0 W ] Signal output for serls| duls changecwsr with MODE CON and timer
milcsocompltas, g
&1 Mot wsed,
fi2 Lo o 0 | Chip select signal culput for the characier generator, When this signal is
"L*, BCLE (Pin @)  becomes the clock for the chofacter gensrator,
53 CoG 5TE D Eorin! datn strobe - signal output for the charscter geosralor,
B4 — HB Mat used.
B0 MCC €5 I | Tip seleet signal bnpub, Ses Tahle 2|1,
7] CC READY L Characier genoraior data outpdt enable sipnal mput sed data (Pin @0 will
nat ‘he autput tor the charscier geaeendor I °L7,
- Aot used,
= 64 Ve Fower aupply lecminal {45 V)

Tobla 2-10
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T™ C5 (Pn (I MCC CE (Pe 8 Fonttion

L L Recetved soilal data lrom the Umer microcompuler,
Dot is Inpul Us e 5 porl (Fin §0,

H L Feceives sefial dala Trom MNODE CON,
Dath - input 1o the 51 pori (Pin &),
£ H Cantrols the characier gencrator.
Table 2-11

2=58=2, Functren of the Character Generator

The characier penerator (1C300° of Hoard VE-] ¢ g POG1I420-
Bl} . generates characler signals [Pin (8 ; Owlpuatd Feam
terminal Ya) syechronized with signals VO and HD
separated fram Lhe video sigral based on dats recaived by
serial commamications [ram the CRT mEfocompuler.

Thaia such oz “character bechground” (2 typed), “chasacter
glze® (4 typesy, “row address”, “column address”, “characier
data” {64 typesd, and “digplay ONSOFFT are trancferred
in serial communicetions. Furihermoge, the length of all
data is eight big and one data |z trensferrod for cach
communication

a . == r
M58 L5B
DATA ]l:::}; Ds X Ds X Da X D3 X Dz 4 0 X Do X
i ¢ e S s R g mE
e “"I_q“_ﬂﬁlll 2pec I_I

IKTERNAL A COMMAND valID

MODE

Hﬂl E—EE
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g=8=3, Character Ganerator Termingl Functions

Termiral Mo, Sigral 120 Fumastion

| DATA | Ivput {@rminal for the serlel dets from the CRT microsoenpoier G402 of
Hosrd TH-S2), Rosd by ssnchronieing with tha clock sigral dnput from ihe
CLE  fermilnal

2 CEX I Lata read clock input terminal Daia In read, with ribe of the clock slgnal,

3 5Ta | Hrrobe sigmal inpuy terminal, Elecs it data reed with rise of the strobe
ghgmnl, I tho ekght Bit daig fa o chardctor data (Da = 0, v = 0L daia
addeess Ingroases with fsll of the strobo signal,

i [l | Chip select algnal Input terminal, “L° Gering serind data |npul.

B Yoo o +5 ¥ power supply

B D80 QuT ]

Ceciliptien terminal Connctsd 8 L oand C

T OS50 1M 4]

| Wil O GNID terminal

g Vi ]

T W 0 Character dola ootput terminal, "H™ when agtive,

e Only VR terminal used

12 Vi 0

10 VLK o Video blanking signal autput terminal, “HS  when astive:

13 Y0 | Widea blanking signal cutpul termimal, "L whon active

14 HD 1 Horisantal syng slemal hpat bemdobl The charattier generator geciilnies
internally when the horisontal syoc =ipnal 3 ot  "H®  level, Q=cillatizn alsa
slarts In synehroniem’ with rise of the hoosankal wne sinal,

16 R o0T © | mmversion autput terminal of OSC OOT (Pin 0}, Met wsed,

-] TEST I | TEST CLOCK dppud torminal, Mot weed,

Teble 2-12
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2—-6. CONTROL T TERMINAL

2=6-1, Basic Conhiguration

High sccurnsy oditing = poosible by uEing two. ol iheas
urild if & provell syetom, To moallee bhis syebem, 0 owdll be
necessary o fontragl the meting unit while checking ity
sinie The wie of Copbed L may therefore b coancidered
lor Lhln o pose,

Conleid LS the sdgral conneciing the primary  coniemdler
pnd the contrudled controlien.

I Toocednntet an oditing contraller or wimed
and & VTH. and L fonted Lhe VTH by

aut pultting commands {rom the controlfer while ab=srving

This: nignol
remole  oonldolfer

VTR inflormation (eounter value mode ol ) In olhed words,
¥THs cannot bo muionily  connected with oonlo (1o VTRs

wre thorelorn mulusilly connecled: by providing o scparoie

eonpociing this: 10 confmi L ooaf the mating YTR. When
cilitleng willy fwe ¥ THa, tha guneral practice & for one-way
carnegllon ol 1he wodlo aongd video signats. That b use is
Emillsl lg pliybock [er one &/l recérding Tor he ather,
Editing i= broadly divided Inte assemble ediing and [nsert
gdiiing, In' the farmer, cditing. Isexpedited with the pdaybach.
wide having contcol righbs and, In the laites; 1T the recardbng
gide haa controd reghis In the case nf the conirol signals,
it willl therolfere be pecessary Lo connect the ‘mwsthanl contral
L lnput and output o orpssed form,

Aince ualng two cabiles, Tor Lhis purpase Wil be wastelul and
conneclion will become complicated, the iwe | A0 signals
prt combiredd dnte one In eontral T and o steros mioljack
emed, VK- [OOOT insice 8
e for thin purpase

with. the ables crossconnected

cirewlt 10 output oommands f0, tho primary YR and
WTH- | YIR-2
5P 5p
uﬁcs | ontral L Control UHFS
anteal T
LINLS e 1 I e N 5 5 e LIMCS
e Connecting® 2
cable "\\
I VE- LT LT
Crossed inside
I
Frg. 2 —4&0
LY R

1IC00|
LINCS |

!

Li

WENGH |
Lo

Starao miniplug

Control L{5P round)
= LINCS

Internal bus

E
=
The
=]

{3

Stereo minijack
=
B =2

o

Control t

o> Plow of control T commands

Fig. 2-41
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2-6—2. Cireust and Oparation
A steren minigck is the contrel T termimal af the maln
VTE mnit and 1the Nu.lﬂ.] pin of the conyentionsl coniral L
terminal (A round} B connecied to the L ch, The aotpui
pignal of the LIMCS 2 microcompules o conrecied Bo- the
B ch, The arcult = ax shown inc Fig, 2=46 with a standand
LINCS circuit wsed == the epxternal interface,
The commands cutput from LINCS 2 to the sther VTR and
the operation of the VTH receiving thess communds are:ag

shown below,

Command

Operation et the YTR receiving
thi command

® EDIT 5T ANDEY

i ‘received doring PR PALSE, it
refurns eapcily five seconds from
that position and goss into PR
PALSE mode,

o FRAMDNG 0N

LTl e 121

® HEFORE. IN F
» HEFORE N E

» BEFORE [N 2
® AEFURE N 1
&[N FHNT

The BEFORE IN F command {°F
in-n hixndocimal equivalént to
decimal “187} |a. senl [D felds
priar bo the ede CUT IN proint
(startlng poinll. BEFORE IN E, 0
L oand Bo Torth mre then senl féar
each fiold, and an IN POINT
commard i senl following Lha
BEFOURE 1IN 1 command (exacily
i the CUT N palnt), If this
command 8 recabvisl during play-
back. FR — REC eperation will
be carrhad oul from the CUT 1N
palnL

& BEFORE OUT F
& BEFORE OUT E

R L e R LIRTR

= BEFORE QUT 2
®BEFORE OUT 1

The BEFORE OUT F command is
genl 15 flelds bafors Lhe adil CUT
OUT poind fend  pelnt), BEFORE
GUT E, 0. and 8¢ forth gre
theen senl [or each Tledd and &
OUT POINT ecommand [6-sanl
following tha REFORE OUTT |
command (exrelly at the CLUT
OUT paknid, 11 this command s
recabved during dalayback, REC —
PR oparptien will be carrked oue

& QLT FPOINT from the CUT OUT polnt

= FH Clears PAUSE during FH PAUSE
{edit starts),

o PALISE Becomes PALISE during PR

Ledit eradai,

Teble 2-13
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Assemble Bdit

Playback Unit Recorder
[cuT N} [CuTouT] piwes Command [S9T 18] [SuT ouT]
| T
s TR R e i
| T
I
EDTTETERT —, | EDIT $TANDBY 4
Press Batton — = IPB_';‘AUSE e

e e it

ERANING ON IR A
s g1 TPH PALSE Mode
T TR 3
BEFORE I F~ IN POI | ASMRECT 1 #8 Mode
125,
BEFORE OUT F~OUT BOINT REC Mods
“¥re PaUsE
Mode

Insert Edit

Recarder Playback Onit

|EUT lHl LCUT DUt |EﬂT IH| !mﬂ%ﬂt

§

I PH-EA"I;JEE Moda

s EDIT STANDEY
Press bukton —_— _r_..!'._

PE e e e PE PAUSE

froet o e S
| | PR Mode
' PALISE |
| i | | B
I | 'ag | |pB.PAUSE
| | II | Mode
I I

Fig. 2 =42 LINCS commend transmission tming dunng prercll editing
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MODE CON
aPDTS108

T
t ¢

Playback Unit

MODE CON
wPDT5108

AN
]

MECH CON MECH CON
CXP304BH CXPSO4BH
' hm == = A me.;'s 7
—/| BPOT307 Eq;} I pPDTS0T

t TNEST] | A
:> il = SN = CETN

i )

Connecting cord VE-1000T

{5tereo mini - sterecmini)

—"> Command flow during assemnble edit
{Edit control iz by MODE CON on playhack aide.,)
«fm Command flow during insert edit

{Bdit control is by MODE CON on the recorder side.)

J

Recorder

FiaZ=43 Flow of contral T command
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SERVD BLOCK DIAGRAM

3. SERVO CIRCLIT

[
ml'“ e U

a—hl.ﬁ. —

ENMNNME: 1,
S|,

TS

ne b ||.‘.""':,-f’f-
AL )

1 T

P.u- B

: e
o .| oW R

l":'!"- |

m“lﬂ-ﬂ“ LR ] [ -
i -
s ol et
v -

o o 70, whani N
o _u. an

|

3-1

Fig. 3—1 BServd hlock diapam
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3-2. DRUM SERVO

The diom " Befyd 5 conligored of [ho Epeed syatem (o
comital felalbhg speed and the  phase ;;.lslum in contrml
rodation phass

The phaze syslem sefvo appliEs bervo Oy using ithe signals
ghown In Table 3=1,

m.' Contral  sigrasl Comparsan- signal
REL PG (H) Vi
| PB PG (B) INT ¥ |

Table 3—1% FPhase system Sarva

When recording, the PG (B) signal scd the VI (Vactical
Drive) wsignal separated [rom the video sgnal inpat ore
phasecompared ; and when playing back, PG (B} ond the
358 MHz (requescy divided TNT, ¥V} are compared and Lhe
resulls are output Trom Fin Jh ool ICKE & PWA,

The spesd syulem seryd uses PG ODAY and PO OGS signsls
for both recocding and playback. and by measuring  Lhe
time: difference betweesn the signols, oulpuls AWM
proporticmal toothe difference from Fin 0 af  1CO0E,

The [COOE outpot s maled BF PWHM in the phase srstem
wivd [5 PWM in the speed system ood the two oo mioed
alter paselng through  the LPF aof ICO08 and ‘Being
convertad 1o DO The signal then passes through the amp
and s sutpul [rom Pie 09 of 0000 afier which it & Tnpat
i the drdti deiver of K508 whare L drives the drume &g
attm eridl voltipe Tlass seivid 18 nol applled and & Jiaed
blas = sslecied for each By QU0 = 2043 when i the CLE.
REVIEW, STILL, ELOW ar REVERSE mede and this e
mixéd with LPF OUT of DS PWM and ks seab Lo the deim
drelvor.

In digital sean, H SEARCH (Pin 00 of JCHE] and AFC ON
(Pin B of 1C006) Become “H® and phars servo |5 applled
by detscting the frequency of Lse playbasch herlzontal aync
signal [COMP SYNC] inpui of Pin @) of 10006,

PG{&])

BOO-1200myp-p

&)

[ICO08 @j

PGS}

= | ——

116006 33))

oA

PG (A} PULSE

e

{Intarior of ICOO&)

P (5} PULSE

e e | e
= = fw

{Interior of TCO0A)

SPEED DL

i
%

i Interior of TCOO0G)

RAMP
(Incacior of ICO06)

4.3y

J,f#’gz:szrpsan

LR L=

Epeed s&rrof valtage

572 x4 =1

SeB8ysec

{Interior of ICO0&]

e e || m e e ———— ——

Bpead

3.2V

100~ 150 )ia4e ~—

DL=CR Waveform

u:nasﬁij:

I{_

- 4y

P 8| PLLSE -
(Interior of ICOO06) I i

REFT

1 OL {82k
(Intarcior of TCO06)
AEF vD
(Interior of L[COO0R)

= 1 s

INT 0
(Interlor of ICOO0&)

W
i Incarior of ICO0®}

TA13us

|
|
demme s

¥ oL
{Intarkor of ICOODE}

= tbefe =280 — ~ —— 4o A1

RANE
{Intacior of ICO06)

|
|
I
|
|
|
|
)
|
|
|
|
|
|
|
|
|
|
|
:
—DIGITAL —m
: Eime

|

delay i |

DIGITAL delay time——— ] -—r

AF £ PULEE :

{12006 (35)) :
phase error voltage |

(Interior of ICOO06)

DATA awitching time I|--_--I

Characters in [ | denots Bl 0.35msec

when CUE/REVIEW F I O.70mzec
Bl 1.05meec
i /ﬁ\Jf\w/\u/\M/ﬂR/ﬁ\/ﬂ\/ﬁ\wf\u/\b/ﬂ\/ﬁ\wf\u/\x

e aee || =0 TUUUULTIUUUUUUL

Fog. 3—2 Drum speed sysbém Giming Sl
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Fig. 3—3 Dnam phase system timmg char

Fig. 3=4 Capstan FE tmng chart

ifaigiau /g 1 ||"'I'_':||"|.|1. 1] A {n:: ]
coo S vErie] s S iy i &
v -'L-r..“:l.'." ] |L.L.|J‘-3 drti 'lD ] t;
 § L [ |--|-clIll 13 mempy : 5

S f=

B oo o

s icaos B
D S e -0 WY

(e e

—=0 M l"___-"i___ll

= —

————————=% When changing from C/R to PB,
reduces the speed of the capatan motor
sharply with no signal on FG (B).
Counts down 1/2

3-5

Fie 3—-5 Capstan FG signal processing cincuit




3—3. CAPASTAN SERVO

Similar 10 the drom, the speed system and phise Eysiem
servn conlboks areé also appiled o the capatan,

blode Gonfral gignal Companizan signal ]
RELC Capatary FGO 30 He vo
I"H P CH) INT ¥DO

Tabls 3-2 Capstan phase servo

Tha FO slgrsl hns been changed fram Lhe coenvintiane 40
palasis per rodation CHL-HFEO00, &te,) oo T20 pulses par
ralatkan, In boe with this, the PG sipnals that wers input
I the serva 10 with Cita fregoency  doobled = now
carversely Inpul in this anit after 129 {requescy division
The higher F& frequency not only impeoved sdabillly  of
travel but has also: eliminated the seged Fer @ switelng
circuit for  forward  and  roverse  travel a8 prEviisly
Tt

Furthertismre, i CUE/REVIEW, Lhe FG- sgnal is inpul 19
thie serva 0T aller further 172 fregoency division

Thee spesest] sysiem servo meksures the falling time of FG
tAY and FO (B) input to Pins % and 4§ of FCDOG6 and
oiputs arror ad OS5 PWM . from Pin 88

The phaws. system. servg, counts dawn the VB and FG - aignal
and compares this with g 30 Hx signal when recording, and
during plavhock, it compares- the CTL signal with TRACON
MY menerated In JCO06 By synchroniding with INT YD
and outputs the seror frem Pin & as CP PWHL

In CA8, ®4F0 of Pin @ In used i apply seren sines
gufficienl vallags cannol b= ablained with CSFWN,
Theae TWH signals {=4FG = & pulse gignal) oare mized
after DC conversinn in the respoctive LPF and = compared
with the DO biax from 10007 and amplified by KKO0S Phase
cympensztion s then carried ool In [CD0] and the signal
B seal to the motee deiver 1o drive the enpstan molor,
':.:ﬂﬁtillt B sFElOm Liming charts afe ehown in Slgures,

F o

licocs (8 | d

Fig &)
vieoos @'y ko ol
| |
i

(Interior af ICO00&
ERRDA VOLTAGE

I
1 X !
M/LI/ J b !
MamMP = 51 43m ;

(Intecior af ICO0&)

Fig, 3-8 Casstan spond system timing ehard

RECCYL

IPHT ¥4
L] i

THACON BELAY i
ITr terior of ICO0E)
! g 7ma

RAMF
{Interior of ICOGE! q

I
I
|
18§ nik |
I
I

CRADA YOLTAGE =
(Interior of TEO&&))

FRACEM AT —— 3%
rIncerior of IC00&)

ERTERMaL CR

ITCO0E '@J

REF WD

INT WD

Wi

TARACON INFUT

—j-

PN

FG x4 | ’

FO MM —y

Fil =ari

O ASKING

Aawme

e e i, e e s i s i -l il i i s . . .

=

_r'_',.-r"rﬁ'm HTmE

ERAORA VOLTAGE

MECCTL

Fig, d=7T -Capstan phase sysism (PB)

Frg. 3—8 Capstan phase system (REG)

3-8




3-4. TAPE SPEED IN VARIABLE SPEED
PLAYBACK

Tope spesd during variahie speed playback o realize

noiseless reproductlon with two heads s as shown In the

ible balow; Im digitnl scanning, fixed speed trovel is not

usied ginee the capsinn systern b net concernod

(Picture Saarch)

In odd wpeed multiples jsich ns X7, =8} & uesd in
coiventiomal modeld, nofEeless reproduociion W nol fossible
dug to fhe fact thei mbise posliilcns of Flelds A and D
averlap on the TV screen, I even speed mailtiples nre uged,
the noise position af Fleld & ard the ooise position of Fleld

A shermate on the TV screen amd nobseless feproduction

g1 a0 L becomes posslble by digital pictuor procsseing in which the

CUE &b 0 T sigmad &l tho one pravioes field & ussl (o dupplement Lhe
nendg =eclion, For Chis seasca, the pictuare -2enfch spesd 16

=2 28 a0 feade. B0 Eimses o fasl im the B0 and A0 modes,
= 1.0 1.0 1,0 Furthermore. the vides head in thisn machine 1 mode loc
= the 8 11 mode (irack widih about 23 ym) =0 the lead

= gaCl i = width i norrow in relatiom te 81 (trock wedth about
- %2 —24 =210 B ym] and the nolse bar i2 wids, MNoiss & therelofe
REVIEW _5E 104 0 penerdtod  even in with even speed mubtiples. Nelseless
ployback is therelare rebBoed by using 8 55 speed muliiple

Tabln Z-3 in the §1 mode so noise position ‘does not” become  fixed,

[=2]1 {Moanrspesd n the Heverse Directionk)

D to (@ are noise positions

RF Sw PULSE = | Fisld A [ Field B |

OIElIONOIGIGIOTIO)

Playback image
baefore digital <
processing

Field A playback image Field B playback image

\

Since the noise position of Pield A playback image and
the noise position of Field B are offset, a noiseless
screen is completed by interpolating Field B signals in
the noise portion of Pield A, and Field A signals in the
noise portion of Field B.

Fig. 3=8 Faoture ssgmch (X710 Cus)] moise pasiticn

3-9

I aecurale moncapecd playbach B carrbed oul o Lhe
reveree direction the noise Bar bocomes fixed in the same
positlon on the seresn In Dotk the A and B flebds dnd
noineless . operalion  will nof be possble, Tape apeed =
therefore made aboul |4 speed so ihe noise position does
nat become fAxed

In the cose of the Al mode, mhize is oot genersfied even

with an accaraie moncspeed taps feed since the video hepd
in wide In relsticn o the troch width,

3-5. SERVO REFERENCE SIGMAL IN
VARIABLE SPEED PLAYBACK
The AFC ON signl of Fin & ol 10006 becomes “H® during
variable speed playback cexcloding moompesd and doubile
spoed ) and  the drmom. pohee  system operales 20 Lhe
horiroatal rpquency ol the playhack sync gignal input of
i i in ol the same valiee an cucing narmal plavback. The
reproduced video algnal k= lirsl stered in Lhe Deld memory
arl I8 Fead by sypehionlzing with the synchronking wignal
generaied m the memory controller, The vides ootpuat wignal
ard serve syslem are thereldee nob in syochrgny.
Therefoce, when shifting from variable speed playback to
normad playback, the sorvg system 18 First phase locked - to
the - synchronous sighal generited by the momeey controller.
In other words, fhe syhchronoas signal (REF ¥ Tfroen the
momory conbeodlor isput of Fin 3 of 1CE operates i
drum pnd copslin serva g serve felocenca sipnnls whin
nhifting to this mode The video signal skosed in the: figld
memory (natumally a8 =il image) = outpul 24 the vides
shgnal dering this pericd, REF ¥ becomss "L™  when the
drum and capstnn servo are phase locked and serve neturms
1o, normal operation’ with the inteenal relorence signal (ST
¥ as the meference

(Bsrvn Roterenss Sgnol Swilemg in STILL Dperstion)
® Trapmition from PE 0 STILL (FB FAUSE) Made

l. PAUSE button. is pressed

2, Memory controliesr (IC50 af O board)  Fin IJ}(_'-'!'El
Write Emable signal]l becomes "HT for & one field
pitricd with tha made controdler (ICE0] of the MO
board) commard, Wrlls s then smsbled o tha
plavback lmags memary.

& The memory canteodlor Pin & C5WM)  and. Pin &

[TEWE) become "H° wilh commacds from the mode
caatroller,
This cavies memory contfoller Pin 8B (SWMM) 1o
become “L* and the video putpal switches from
the playbsck bmage & the memory imoge  just
writien, Because the KVE zignal ig “H° 2t thiz time
rexd timing & synchronleed: with the syrohronoe
mgral genmdrated by the memory contraller jiself,
Thy wides eutpul wignal |z thernloce unrolated Lo
the Internal symo mgnal (INT VI of the servo
system), The syne slgral TREF V) gesernied by the
memary  opniroller s alse japul o Pin (8 o the
pervn 1C CIOO0E  while the BNS slgnal b TH,

m

=4

With ecommends from  the mode contrelier, the
BLOW AINDEX controlier {§C402 of the 55 board]
sele Fin @ CTEEY 1o “L™. Thin causes the CAF CUT
signal (Pin {F of CHO0E of the 58 board) to bocome
*H” mnd the copsion servo goes OFF. The AFC 0N
signal (i & of 10008) aplso becomes "H™ and the
phase serwa of the drum servo system switches 1o
a control method in which the Playback fg (OO0
BYMC) frequoncy s Biwond,

The SLOW.ZINDEX controller seis Pin @ (CAP
EVEY & "L™ and brokes and stops the copatan
by outpulling FWM waves from Pn §Q {STEF
PULSE), Capstan movemerl iz delected by the CAP
Fiz: mignal

Alter Lhe capstan sicps, memory controller Pln @
CWEY #owsst o LT fer o ope Deld porkad by
conmangls from the meds eontraller and. welte of
STILL playvback image o the meEsecy s executed
This memoary Emags then . Esoames the widen I:lIJ-1.PI.H
Eigmil,

Trangition from STILL ta PE mode

i.

The PALSE buiton s pressed again,

By commandd from  the mode conbeeller, he
SLOWAINDEX cantrollar sutputs PWH wives from
Ploodl (STEF PULBE) and cagses he capsian to
soctlesale fapldly fa Aormal plavbeck  speed

When copstan scecioraton ends, the SLOW.<TNDEX
canirodler seis Pind (TFR) o “HT, The CAP CUOT
signal then booemes LT snd the copsian serva
goen CHY The APC ON slignal also becomes "L and
tho dram  phase erter oulpul [Pin 8 af  1C006]
becames the phase efrer of the sync signal C(REF %)
from ihe menory controler impot of Pis . and the
PG LB mignal,

When the drum phase wervo operoles and REF ¥
and PG (B} are phase locked, Pin &6 (ORTK TOEED
ol the pervo I besgmes  7L°,

When tha mode confrollor delecis drum phase lock
throigh tha mechanism coptrolles (0401 of the 55
bowrd ), 1%n @ {5WMY and Pln 8§ (RYE] of the
mamory contralber are rotdened to ©L7, Tha videa
ol BlEnel heEn swilchied framm maimdey IMEEE 1o
playbsck imoge,

The REF W gigoal input of Pin {0 of the gerva [0
ks beromen  "LY  and serys operatmn swiiches
framm externzl pynchromization synchoonizes with
HEF ¥V inpot of Pin (30 to Inter;al synchronlzation
[vynchronies with INT VI created from the 558
MEr eleck),
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3-8, REEL DRIVE CIRCWUIT

The mel motor s driven by controdling the current an Pin
% and the voliage an Pin & with signals inpul 1o Pins 00
10 @ of CEDl In cach mode, Constant voltage condial s
acommplished by detecting the drive vodtage with ¥V SENS
of Pin B and feeding bock wollage to Pln @ Also, &
consland curcent circuit is formed In the 1O 50 the tape can
be taken wp smoothly feem pny TRE — EmMD poEAElon
during LOAD or UNLGAD,

Signals other than H SEARCH are the same ss for FF#
REW durlmg digital ecan. The H SEARCH signal becomes
"H® when in digital scan ond redwces the ceel molor drive
voltage about 20% by lurning QE0S ON, This reduces tope
speed ta aboul 30% Gess than in FEAREW and cnabies the
recording conlents o be checked.

3—7. TRACKING CONTROL

Fhe Tracking Coantrd chonges the voltage al polng A of
Flig, 3—12 with sigmaly as shown |n Table 3—4 and carries
out tracking corrésponding 10 sach mode by changing the
mwisoth wavolorm duty on Plo 3§ of 10006,

(ring REC, PB TRACON becomes - "L, Plos &0 and &) of
whabog pwltch IC0la go OFF, QU2H goes ON and tracking
b carriod out by RWOLE. In addition to contral by ihis
Lracking contral dircwil. trecking on Ihe RYS side [5 dleo
cantrolled by the volloge oo Pin @ of €301, The laiber i=
10 change Lha servo [;l:l"ll'lll. af drilt ol freck inchrétion due
1o B¥5S playback and to fix the BF owipuil wawvelorm at
itn optimum position,

= REEL AEY
ICS01 Ewaizs
250 GND )Jr
TORQ
REEL FWD {a:l REEL FWOD ADd
wee (16 - SWD 12V
CARIR} —= {71 c/RIAY
FRAREWIR| —= 5 ) FF/REW(R) e = REEL +B
REEL LOW REEL LOW  OUT (14} |_ :
2513
UNLOAD —= 3 JUNLOAD W SENS(13 — = REEL M
(2)v REF ,
(8)REEL RvS  STOP(I1) -—va@)
]
H SEARCH (9 RVS PAUSE aiis
@ FALSE I mr
Q509
REEL STQP

Fig-3=M

Feal drive ceoult
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When PR

Mode
FeD o= FWD = -2 HvE = 1 RS x 2
Sigeal
PE TRACZON H Fl It} H
TOP-END H H i L
g NP ] H {0mnly when S H {Cnly when SO} L L
Sl NP H (Only when S13 H ([Only when g0} L L
PRl H L L L
MNate : PFH TRACON *L" i REC.
Takla 3—-4
WO 3N
SWo Ay
= = ==
TOP/END —=— Qois
Trackling adjeatmant
in spliced shaoting - B THACOH ToF! ERG
I\ aoz2a :
Ay e FWD- L E o
| & OO AEC
THaKING | X2
R @023
TRACKING (13 1 I COl4
L)
I I —— T WP
0 HE MNP
1cona EWD Sy
) 11424
AV I jy""‘ 0032
TRECEING
CEnTER 08 in BVS moda
BOEE F a I =
TRACDR (=1
TRacom de1 ! -_I: AvigE
| TRaLON - 1 HORM AL -
I TRACKING
—!

Fg 3—=12 Tracking canarol aircoit
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3—8. CTL CIRCUIT

3=B-1. When Playback

The clreult, diagram of ‘CTL I abeiwn ln Fig. 3— 13, Pins &
apd & gre axshown in Fhg 3—13 In [C30) during playback,
The LTI slgnils peked op byothe CT1 hesd ore sonl in
thi: CTL amp [Pins & — @& of 1810

CTL Head

Figi 3—13

Tho =gnal 5 amplifed In the CTL &mp and & sont 19 the
comparator in the nexf stage, Since the ploybock oubpul
level i high in the ED Bl mode Pins B and & of 10302
arg turped OFF and the gain of the CTL amp drops Pins
5 and 00 of IC302 go DM n modes other than CUEZREY,
and FFAREW and remowe noses from the CTL signal. Mine
2 and @ of 10302 go ON In the CUE/REY and FF REW
medes and Tedices the galn of the CTL amp

The CTL comparstor (Pins 00 — & af 123010 forms a
Schmitt trigger elrcwdt and farms the CTL =Hpnal insto
sguaie waves, The CTL culpul §s oulpul from Pia @ of
1CE0] ne D OUT, from Pin @@ as CTL OUT in an inverked
forai af 10 -OUT, abd frem Pin 03 YOLSCTL Inooe inverled
form of CTL OUT and are-sent respectively to the INDEX
DET circuit, servo circilf and system componEnt sysiem,

d—8-2, When Hecording

The internal eonnectivns aof Pio @0 wnd Pio @& of 03
becomes of  gguivaleriy Torm &8 Shown o Fig 3= 1T when
the RECT signal becomes *H", The curronl sbofce hete [
the current That Flows into HC - of Fin & of IC30 when HC
CONT bocomes "M and turns G DN,

The folr swilches are synchrondzed with REC CTL and zo
UN-I'.'I-'I-‘I-‘ In eamildnatking of AN, B gz shown o the
dlagram, changes {he dispction af Now af the current i tha
CTL. he=ad, amd recordd CTL on the lape,

CTL Head
' Dicection
Direction
aof eurrent-. of currant
=2 flow
Elow

l .
Y 1
%

i—n’:-'b—

Flg. 3-14

d=8=3. When Recarding Starts

When reconding. g slgnad synchronized with KEC OTL s
output Trom Pin & ef G300 and. after wavelarm shoping
by the CH comnocted 1o Fina 8 end @0 crestes o 20% duly
INDEX REC CTL. When recording slocla the éwitch shiswn
In Fip d= 14 8 tlangpsd over by Dhes INDEX REC CTL and
records [SDEX CTL

Iu._tm-l —]

REC ETL

INDEX REC CTL

=il

)

I_

]

%

Fig 3—35
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F=H=4 RECORD WRITE
I ahe INDEX: MAKE switch  is presssd  ehermg (RECTIELE
WRITE, both DFDEX WR and HC CONT stgnals tisg from

the peint ol whieh the mdgind CTL fells es ogigmied frdm.

the point ol which the switch wios pressed, amd operatioos
samn 88 when rocording slarte pee thesi| carmied, oul,

d-8-5. Plavback WRITE

L[ the THIEX MARK swilch is preassl doring ey ok, IR
WE amd HC CONT sigitals are mutpudl irlrl'h- [alfing al 1h=
mitial CTL with the viming shown o Fig. 5= 00, Th
Isiermal connectishe of Pla 80 sand Pin & ol (0800 dre as
shown im Fig, d=17, The current-sanrco hore . | tho  carrent
Mawing in Pin 3,

CTL Head
i

Direction
of current
flow

Hﬂl 3_1T

:1E;:|;.| a I | i' | [
85— ! 2%, :
Nn wa I_:' ! "_:I ]_'I !
P | | | i ;
A I T i S

- |

T

E

Fig: &—18

Firat, aince falfing of €TL in imed ' by the servo while
Immerting the INDEN CTL bolh INDEN W und HCCONT
are “L™ und are sene o the OTL amp in thiz stafe |n other
sectiong, the PN Wi sigrml rizes | between BR o BI% and
INREX CTL will bo inowrite standby siate, | the i CONT
migmal becomes “H™ in ARin atate, Q808 will go OM clrrenk
wWill Hose n Plecglly snd ETL will be siored,

¥ . b= B

v ¥

h ETL" Y‘L-{:;l‘r_J ‘rl—r%ﬂ-)
i 1.._.-"'
(51] Bk

Fig. 3= 18

Fhe HE CONT signad will be "I between 20% and Gl
oi-chown in - Fig, 83— W oand CTL will be stored. when rising,
Fhn folling port will be amopth &8 e HOE of Plgo23—1H {a)
bocmuse o the coodemssr connescied (o the oellector, af
G, Since the wave form will be ke PR CTL' in Flg
B=1R (hl Il In wquare wade from. as shown and sl be
the couse ol serwe disfurbance Becnuse CTL- storage B
casrled oul by chonging lhe direction of currenl fow, sharp
changen in current [law oce suppresssl 1o minimize the
elferty on e basic CTL waveform, An IND YR signal B
inguat b Pin @ af 12301 whreugh o CR ood this signol i
sirpglled Lo output. CTL with folling required lof setvn from
Pin { during TNDEX CTL recording with the liming shown
In Fig, 3=10

3-16



Servo reference
e

et ey
i | I
1 1
GTL Ot
:{Enhmitt in following stages
iwill not operate in this state,)
WD A f ! .
i |
PE CTL with _I !—.I J
IND MARK i : )\
aftar CR _— Y
of INDWR [ ! By
- by
: i 1§

PB CTL when
recording i

Y
: iSchmitt operates uith?

- differﬂntﬁgl pulse weight)
CTL OUT when [ |

recording

Fig. 3-18

Fig, 3—19 is strictly a- waveform that & messured only
when storing INEEX CTL and &= not a waveiorm that s
recorded, Care s required since the signal 19 be recorded
i the 204 duty INDEX CTL,

3—8-6 INDEX ERASE

The [MOEX ERASE functlon a8 am oapposié aparation of
[0 OWE and B8 10 refurn the 2055 duly CTL wawelorm o
ther B duly NORMAL [NDEX, The dynamle chart will ba
ge thown in Fig, 3=30, PB OTL and CTL OUT &f Pin @
e IE30L will Be oulpul in the wavelsrm shawn i Fig
A=21, By seiting to INDEX ERASE mode here the IND
ERA mignal will be oaufpul in the waveform shown in Fig.
d=20 and it will b in CTL write standby siste, T current
18 causes o (law to the CTL hexd by the HC OONT signal
with the timing shown in Fig, 3=30, CTL will be storsd,
If we study Fig, =20, i will be poled thal TNDEX ERASE
emses the downward slanting CTL ot the 20§ place in FH
CTL and brings it up 1o the Bl position, As reconding - is
nat possible if the falling bead corrent is delayed 28 in 78
WER. the condenser connected 0 the collectar of Q308 i
disconnectod by the INDEX ERA signal to obtain a sharp
change in current af the falling head current, Furthermore,
thers & po need 1o record the edge of the HC CONT rising
side in IND ER even |l roundsd gince the direction of
cureent flow In the CTL hesd ks the same: 2s the magneic
patlern resardes) on thié [RpE.

The state of CTL when erasing [NDEX CTL a3 i the cass
af FB WR I8 ghawn 0 Fig. 3-21,

FB CTL' and CTL OUT" Here are waveforms only scen
when eraming, As may be discecned bere, [alleng of Lo CTL
uged as secvd refarencs i synchroficed Lh.rnu.ghaut durlnn
PR, PI WE, PE ERA. REC and during plarback &lter INDEX
recording as i the case of PE OWER.
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i o o e s

O

e B

3=8-T. INDEX DETECTOR

Tho circuit at the opper cight of Fig: 3-21 i the INIXEX
DET circuit thal integrates the signal obtained: from IR

GUT of Pin @ af 1C301 1o doteeminge whether it

NORMAL ar INDEX CFL, und wends the resifls ta Pin &

af 1C0MF and compaces A0 owith the reference voltage,

Tt'.'::..zl.--.r---h

iy | i
B (e o e
T & R e
i bR Ly L -
. Ll '| | i o
P : | i i .!. : r
|:1.n||r-—= i.—.l H i—l' j—i_-

Goum OF shdn CFR/REY mrd
Fr/EEM abdl paEflacws Lue gaLA
ui the CTL ==p.

Gogd- G Ln mcdes iher thas

cinimed and FEfEdH and B

remmai wales Eroe Lhe ETL

migEEl,

Coan OFF Le ihe B baba mads
dfell Fiduces bha galn -_"‘-\-\___\_
Wl T OTL s =

3

3-17

Fig. 3—72

STL amp and IMDOEX orcuit
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4. AUDIO CIRCUIT

BETA HI-FI RECORDING SYSTEM
{AU-38 BOARD)

Compression prefmphasas (@ applie by dymamae emphnsis

4-1.

af the andio signal. FM modulatlon is Ihen opgiied in the
148.5 KMz |y 558 (ky
b create Iy [lad. Iy ond s ave  recoeded 6

modulatar, {1 12 then raed o
fowering 143
grock A ond {7 and fs are recorded o teock B,

Tha Fid modulated mignal thep esters the counier amd in
comparad with the reference 5f1 He signol 1o -focm the FLL

chrcult that mutpais the error velbhge,

.—cr""-‘n}.—-_

ST 41785
Lch e— F’iﬂ“ Dynamie
Enphasis
1
| [ [Tonane | [172457] || : | A Head
: Compar L aon nkar] | | JI fH'i!_E i
- 1/266 | | | | 150 KMz |
1c i Duuntur: i |8 [
' 1 p o | =Xl B Head
| f2&
p e | [173259) 1| P T ﬂ.ﬁ.
i h Peunter] || : o
= ilee s = e A |
P BRI e ¥ U
ICE (12 |_1 | 1.6 BMHz
Fcho ;ﬂiﬂ Dynamic 1 Eﬂ?r i
Mgkl | Lo e ik = IH!.',I:'!H!
Fim, 4—1
cxiginal By
[ i
r f N
- i — ik
; gt i
Fre quanoy = i Fro gaeacy —-.-"Ilg.!ultH:l Fre quiney — L
friginal 1!'
V/
5 } ! |
': \)‘i F " - I
[
i § ; !
Fra quancy —= fa Fre penscy _-..h"l-l-'El‘_'i- HHE Feaquancy —= 13

Fig. 4-2
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4-1-1
I inp
i
A

Lram

. Dwnamig: Emphagis Cirouit

ul signnl (MY FIL ootpal) enders Pins G omd @5
and s ouipul Trom Firs @ ond 8 during playback
P @ and 8 during

regording.  Lymamic

emphEsis cesulls- m oompresmion  afd  pre-emphdsiz when
recarding and capansion ond deemphasis during ployback,

{1 REC

sl

In the RIC mode, the dyaomic smpha=is circull operaics

L

he Tecdback boop of the: main omp

|} Operatson during: bow level input

Whon tha Input slgrsl level i low, tho amount af
feedback of the maln amp s delermiped by Edd ]
by byvpassing VOA BEM-T with MIGHE Thls mions
that the negh grea of the ovarnll reconding Syelarm
ls Bioosted.

31 Dporation during hagh lesol il

In the case ol Righ kevel inpol sigrals ER:T, VEA
and EM-D wie bypassed by SEAGH =0 e omoumst
al Jecdbock of The mam amp will A0 |Gegsr ba
concermsd with EM-1 and EM-E (EM-I serves 10
corcech fhe | choroctersstios of MAGHE) and ihe |
charactoristics bocome Tlal iz the overzll recordmg
aralem,

(2} P mode

Im

the PR mode, the signal 1o output frem the main amp

thraugh the dymamic emphasis circait

11

2)

Cperation during lew beyel - input
When (hy fapad signal level 35 low, the high ares
leval by EM-1 18 lowaered by bypassing with MIGE
Uperation during ligh level il

3y Dpoeration during mediom bevel iriput When the input signal level & high, thore is
EM-H, EMI, VA, dnd EM-I Beécmié dominant |n peaciically ‘mo ‘change in § charasierisites «f che
thia  foule in this case and eémphasis  operakion ovrrall system similar o when: recording becamse of
incieases, the bvpass with AMAGE
3 - *fﬂ{. S
- | B |1 0w ! | =] et e £ e SR el L | g
‘E A . f"" [ for 1 lﬂ-l'ﬁyi
"_?;‘r". '“'LE.'I'ILIW""' i; e Ihodire | 0| i J,: il
Firal r ] 1 T o L.
oy e oy I :m' Il"| P (o= o e ﬂ‘J |
. 1 s I o pESTEWER e ‘:.I T ¥ | T
b i -
gl [Tl AE 8 S H e
r T i I I £ LB b
M [ 100 1 'S L [l TR o
| i :: :ll.lz'\' Ed i: i : ::‘.P.! - | ﬁ
| : [ ] e (o sl
§ = P 1 o - ] ]
Moo - ] l :_'___:r' ez G T
EM- NECE-T4T
£ WEL DT
When reoarding Durdng playhsck
pu- I
~
| 3l (AT
i+ —= o ——
Fig. 4~3
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4—-1—2 PLL Circuit

When RELC, the pulpui sigmal of the dynamic emphasis
circuit s inpot ta Tins & and @& of 10003 ond i5 output
from Fins @ and & for u=e as a PLL loop afler being FM
modubzied by MODL ard MODZ,

The signal autput from Pins & and & of 10003 15 Input 16
Plea (3 wrd (9 of PLL JOOHC A 1B} kHs signal ffem Fin @
of 1C003 (180 kHe 090 putputd e Inpt te Pro O of - DO00SE,
Phasg camparissf 8 cofndullead ot the Signdls  mpol a6
IS0 and the evror wvoltage B oulpuil lrai Phos ) ond §
af 10004 and |8 Wpal 0o the digonl |npdl of [CDOE,

The LFF af (s milernal swcilch of S04 I8 bypass=d to
histen startup of 1he loop Wwhen power Is tucned on

CHd

Fromn dynamic
1C003%
anphasis cukpat
L CH - Woo | [
R - 3 { won 2

=

Pt
03L

&

L iz

IC004 PLL IC

Fig. 4-4

4-3




4-2. BETA Hi-Fl PLAYBACK SYSTEM
{AU-38 BOARD)
Frequency [ mathilaied By the audic freguency of the Lek
and feeguency I3 modulaisd By the sudis Freduency of Lo
Rch are recorded nnotrack A Freguency f2 modilated by
the awdie frequescy of the Leh and Dieguency §a modulated
by the audie lrequency of the Heoh are remorded on track
H,
Frogquency ] B converied fa §3 by 558 and fq ls. converted
te B3 by S5H and the signals are iopot Leoeach demodulator,
Swiiclng of track A ard treck B & performed by BF 5W
Pulees in this case,
The FM frequency s domodulated by the demodulator and
beconses audio signals. Whan the cardier frequency drops
ol the naxl hiohl cireusl Bolds ¥l and servas 1o prevonl
nakan @l r:l|l.IrI|"IE. Tha signil then passes Lhrowgh the NPX
Fibter and & ooipul a2 low fregquencees elter expenpien de
emphasis by dynamic emphagin sccording (o the inpul
sigmnl
This unil empbors the 4 DEMO system, A& fenture of Lhis
srsiem s fow nolse during playbock of high freguency purco

lrmnes
HT_FH' PLILSE
K003 002
~ A Head f :r ¢ { i, Mo e oA § st i ——
i MFX
. ﬁ 558 ~3— DEM o FIL Dynamic [OL
5 Emphasis
B
B Head s
BFF MPE o043
~ FL2 FiL Dynamic: [OReh
. T3 Emphasis
aPF
FL& [ g

Fogp. 43




4—-2—1. AFMUTE Chreuit

I1 lhere = o dropout, o signal frem BOC DET of [C0O3
enters Pin i} of ICD03 {(ICH12Y snd operates S5W4 with SW
CONT jo cut awdio stgmals received, Seis to AF-MUTE siage
during hold or when extendnd time s reguired,

ICO0R HC20E)
RE 5w Pulse

SWd

eyt

SHE QUT

{4 ; DoC DET | o003

-

o
L,
S

RF Swe

T

o
—_—
i

FB Signal

. - ff—a (8 —1—ff~2—

Channel A
output

Channel B ﬁ .hh
cutput

Demodulaktor A
input

Demodulaktor B
input s

- Proceas ing
kime
Flayhack
audio
swikching

Fig. 4-G Switching dagmm
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&=2=2 Dropout and AF Mode

Il & dropoat ococurs-in the AFM signal, 1t will change ower
ta Eme follawing theee winlen

{1} Haid

(2) AFM mule

[3) Mormal rach

If & dropowl occurs, 11 will change immedialely Lo hold and
will po Info AFM mobe state if the drogout extends beyand
a cerfain fixed time (absot 1000 uoe=c),

Lavels above 30 kKH: arfé read by AF DET of ICZD2 [ao
discriminate AFM
AF 5w PULSE
Q
15001
Head A ) bt
H 838 [+ Ll HOORL0 2T s Lk
| Ly pDynamic
| b emphasis
[ 1
mikt
Head B J2 I I r
i BPF H I FCO9LT 172 )
Lzl ': | | pynamic [°F°
bt 4 I : I | emphasis
- L | |
FLa : 3a3m I|: i
| (i o 1
]
fﬁthT{vcn|—1nn: pET|= |
L T J eoh3
AFM BET = AFM LAMP
LIC202 ]
Dropout ] ] it Hold = Mute time
detecting | {about 100 us)
signal - — ,-f”'f___”__-
Hold

L

Mute signal

i

Mormal

e ,|________I-1ul:e = hHormal Eime

ﬂ:aha“t 1 EEE-I
Iy
¥

Fig, 4=T7
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4—-3. MPX FILTER SWITCHING CIRCUIT
{AU-38 BOARD)

If the MFPX terminal is sst to  “H® 10 réemeove unwanted

naige In the audio signal, Q151 (350 = Q153 (3530 of the

AL-SE board go ON ond operate as the 15 kHz LFF; They

operates as @ B0 kHz LPF when the MPX lecmioal s i [

or during -playbacic,

IGESI{ 381}
REC WO W F—*EE::J;F'
il FLIQI m;“ g
a8 gise ais3
(3511 (382 {3531
= F:‘zi b |
araz é‘ i >
PR Y 1@
Be
EE,-“'F‘I.E}I'M_C'L‘. iun:iE_ EE mode
{MPX termina ") {MPC terminal "H")
o | ™
20kHz WORE
GAIN o
L rha | - THAR
IEkH: 15.73kHz
Fig. 4-8
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4—=4. MNMORMAL AUDIO CIRCUIT (VE BDARD)
The normal aisdbs circolt = configured principally of the YE
board and 12901, PESEE switching In normal aodis s
carried out by 1CBOE in the ALRIE baard,

By uring & motal tape the frequency chamaciaristics of this
machine worn, mproved oz Tollows

High srea charscteriotics

Ebb Bom AT B0 kHx =3 dB
ED Bewn AW T HH -4 -dB
Conventlonsl Bela 50 0 kH: =3 a8
Conventlonnl Beta SB 5 KHz = dB

Low wmrea charactere=ics
Regardiess: ol the mode, both ET and conventional Deta
are 1 Hx =2 to =3 dB,
Compared 1o gonventional  Beta, 5N han olsg. ‘Deen
improved by | to 2 dE in HIY Betn and senss of feeling ln
improved from an sudible viewpodnd,

4—4—1 REC Moda Dporation

The: audie signal fmpur Trom Pin 60 of CW0M4 &= inpul Lo
Pin & ol BCHO] and passes’ through the AGC efroall, The
gigonl in thon outpal from Pin @ afier being emplified in
the line oulpul omplifier and b8 Lhen inpul to he AGC
syatem and recording Syslem,

The nudio sigonl of Ehe AGC system s inpul Lo Pfn @ of
090 and, after AGC |:|.|:'|.n:|:i|:||:||. becomes the cantrol vollage
of the AGC atienuoator, The time conatant of the AGE s
determined by the © und R of Pin & of 12901,

The nwdin signal «f the recording. sysiem i& pot 1o the
recording equalicer amp of Pin & snd is then cutput from
Fin @0, The characieristics of this recording equallesr B
detormined by the L, © and B of Pin @ QA0d and Q9
are the changeover swiiches of the ojusllzer characierisiioe
Tha audie signals ouipod from Pin & separats nio L
channel and B chappal signals ard e mized with the
recptting bias carrent efter pessing throagh the bas trap
pnid nre then supplied Lo the respective audla heads,
Qaad, QRkE mnd  Pins & and & of 10901 go ONSOFF
cofresponding o the mode 88 shown in the table below,

Conventional Beta ED Beta
2n LR gn gm
Qa2 oFF OFF OFF ON
Qe DFF COFF LBl OFF
ICM Pl | OFF O QFF OFF
S Pin & ol OFF OFF OFF
Tabla 4-1

4-8

4-4-2 Playback Mode Operation
The nudie sigral reproduced @ncthe Lich andio head is impul
to & Ipput to Pin 48 of IC90) and s outpud from Pin §3
after being amplified i the PRCEQ AMP, CO0E, 909 and B12
uen iha resomance with the L components of ke head and
Improve: bigh [requency . charaoiersties. The audla . gignal
cutput from Pn @ la inpot o Pln & after ite playhack
lovied |5 @et by RABOL and, sfter passieg through the Hne
amg, 2 oolpet 10 the AU-38 baoed from Fin &

Fing (T and @ of ICH01 go ONSOFF as shown below
corresponding to the mode and changes over o resonodl
af th= head and CO0S, 808 and 912 corresponding o Lhe
mode

Cormentional Beta ED Befa
g1 A0 g § 50 Am
ol Pin® | OFF | OFF | oN | OFF | OFF
Ko Pin@® | OFF | ON ON | OFF | OFF
Toble 4—2

Q05 goes ON o the ED Betn mode snd sdiosts  the
playback |eyvel to that of conventional Beta QS01, 904 apd
Pin i ol 10801 go ONOFF, according 1o 'the mede as
shawn below and changes the egualiter characieristis

Conventional Befa ED Beta
a1 An am | 81 a1
ICu0l Fin (D UFF () OFF OFF OFF
Qe OFF QFF [ OFF OFF
LE CFF OFF QFF CFF N
Tabis 4=3

908 goes DN in Picture Search during the editing work
or during dooble speed and cuts high frequency colses
(—20 dB at & kHrx},
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4—4—3 Bias Oscillation Cireuit

The biag cscillatien cireuil ig eenligured of Q801 — &M pnd
THll, Bas ascillation is carried oul by O8I and TBOI, The
bizs oacillation oulput pesses Lhrough the recocdsmg biss
sdjisting element (RVEOZ) and iz supplied to the audia
haads,

SBi and 34 are changeover swiiches of blas current and
erasing curront and arg turned ON by the CEG signal when
In tha E1F Bais made and Increases the currant, {The biss
currend ia aboud S0 g when in ED Bets mode, sbout 310
g A in the conventlonal Beta mode, The voltage applied 19
ik Tull #Fise head ie aboul BD ¥p-p when ED Betz o snd
sboul 35 Ypp when conventional Beta)

The biaz ostillation power supply =witch i@ conlainsd in
1030] ard becomes the Pin b input, Fin I autput and Pin
& controd biax {BIAS CONTY inpit, When Bin @ia “H,
power s ostput from Pin ._"_I,:I to cause bdas csciflation.,
QA0 contesdy the switch (RYB01 ) for audio inssrt The bias
asciliation output s applied to the Full Erase head and
Mulde Erase head. The A, INS signal becomes “H®  during
sadle ipesrt and Q801 ppes ON and couses BYSUL 1o
operakd, As a4 result. the blas coolllation owtput | not
epplicd Lo the Full Erage head bul |5 sppled 1o LVEBH
imgtead, 1LVED] Secorm-e Lhe recording biae adpusting okement
durlng budio insert

Radic Bawd =—

Aadie l':'"—
Frass Hadsd
mall o

Erass Bmad 131

& il

FW- .—'ll:l'
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4-5 PERIPHERAL AUDIO CIRCUITS

4=5—1. Audic Imput Switching Circust
{Al-38 Board)

The four inputs TUNER/ZIMUL CAST. - LINE 1.-LINE 2

ard available st oudio npuis,

TUNER t The tuner audio sgnale sre inpat 1o bath
A-HIF] and normal zudie clrculia

SIMUL. CAST ¢ Lime 1 audis la input o the 8-HIF1
ciresill and the taned audia s ingut to the
normal audia eircail

LIME 1 i Line. 1 asodfic {pln jack on back of seth
m inpul to both 5-HIF] and mormel ssdio
crcuiis

LINE 2 £ Lipe 2 audlo (pin jack on Lhe front of the
seh) i Inpub o both A-HIFL and audic
ekreulta

Futhermore, ghnds the aormal audio civcwit & Tor monaural

rerding, the Lok and Bch sgmals are mixed In the output

of 505 and i8 outpul ta the VE-1 board after passing

through the tuner aulin switching ciceult in K804 and the

MIC sudio switching clroubt In WCHBL

AU-38 BOARD

L

L

Pimal @ddia clroik
ivE=-] AoaEpl

FRALE dwdch
JicEnga

} AL diEwalh

FR/EE Switch
icaee, 6021

4-11

Fig4 =11
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4-5-2 Audio Output Switching Tircwit

The §-HIF1 audic signnl passes- through the PEHAEE switch
[CEO2 amd . BOE. N-FIFEAMIXSMNORMAL awliching efrcuit
[CEDE, and e STERED Loho"Rch swihching oircwly 1G0T
and B80T pod 4 cutpul to the audlio sulpul teriminod,
The normal sudic signal passes throagh the PHAEE swiich
ICROE, B-HIFLA MIX A RORMAL swliching circmil and  Lhe
STEREOQLeh Beh-swhclng clreuli [CHOT and G0F and s
gutput 10 the audio aubpub lerminal,

Althrough the PR EE swilch [CB0Z, 602, X narmally
sedpcta [he outpul signal of the J-HIFI circolt or the normal
nudio Eircudt, 16 selects the EE signal gutput of the input
switching gircult daring plavback oaly whlle the EE Butian
6 deproseed, The F-HIFLAMIXANOREKAL switching cireust
K206 |8 controfled by the WORMAL signal and F-HIF]
fignal and changes over the pignal as shown in the (ahis
below wecording 90 the positéen al tha ALDIG MONITOR
switch. Il & tape without §-HIFl recording is played boch,
e NORMAL signal & farced 1o "L" B the logle of Q7O
718, F12 ‘and the neemal audio elecelt suiput algmal L
welpcied,

"&“ﬂgi“,f".'l'r HIFI MK NORMAL
EsHIFT u H H
FERRAL H H L
Sudie Duatput &-HIFT | 3-HIFl- NORMAL
MORMAL mix
Tabia 4—4

Tha ETERED. S LehHeh swiiching circuwits 1C8F and 607
are eontralled respectively by the L TORT and B CORT
stgnals ond the outpot signol = changed over a5 shown in
the tahle below each time the LR botlan 8 pressed
during : playback, audia msect,

In ather coses. it wiil be |n STEREQ mode and both =signals
will be L7,

L Flugrescant cha
racter display STERED. ar no L A
\'LIIJI:I-E mdication Indization
o -
—
L COMNT L H L
E -CONT I L H
Leh audin aulgnat Leh
-~ Lch Rih
Bch audlo output Rizh
Table 4-5

[apaz

seibching

alreult

B=mIFT

chroulk

Horndl
AL B

elroalts

i il

i
i

feta

-

Al-J8 acan:
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