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INTRODUCTION 

E N I A C ,  t h e  f i r s t  e l e c t r o n i c  computer developed by t h e  U n i v e r s i t y  o f  
Pennsy lvan ia  d u r i n g  World War I I ,  i s  cons ide red  t o  b e o n e o f  t h e  t e n  most 
s i g n i f i c a n t  t e c h n i c a l  achievements o f  modern t imes.  I n  f a c t ,  E N I A C  has 
o f t e n  been cons ide red  as  s i g n i f i c a n t  a development as t h e  ha rness ing  o f  
Nuc lea r  Energy. 

Today one can purchase an e l e c t r o n i c  c a l c u l a t o r  as power fu l  as E N I A C  
f o r  app rox ima te l y  $30. They we igh t  o n l y  a few ounces and f i t  i n  t h e  palm 
o f  your  hand. I n  comparison, E N I A C  weighed approx ima te l y  30 tons  and 
occup ied  an e n t i r e  f l o o r  o f  a good s i z e  b u i l d i n g .  

I n  a s h o r t e r  p e r i o d  o f  t ime,  s p e c i f i c a l l y  s i n c e  Ampex's demons t ra t i on  
o f  t h e  f i r s t  quadrap lex  v i d e o  reco rde r  i n  1956, t h e  t e c h n i c a l  a r t  o f  v i d e o  
r e c o r d i n g  and t h e  s u p p o r t i n g  e l e c t r o n i c  techno logy ,  has made e q u a l l y  
as tound ing  p rog ress .  

I n  1983, 18 m i l l i o n  v i d e o  c a s s e t t e  r e c o r d e r s  were produced w o r l d  
wide. The p r o d u c t i o n  r a t e  o f  t h e  V C R  i s  approach ing  t h a t  o f  c o l o r  t e l e v i s -  
i o n  s e t s  w i t h  b o t h  i tems e s s e n t i a l l y  equal  i n  c o s t .  

Consumer V C R  a p p l i c a t i o n s  i n c l u d e ,  de layed v i e w i n g  o f  o n - a i r  TV 
programs, home v i e w i n g  o f  f i r s t  r u n  movies and amateur movie making. 

What i s  t h e  nex t  s tage o f  p rog ress  i n  v i d e o  r e c o r d i n g  techno logy?  

A c o l o r  TV se t  i s  l i k e  an aud io  a m p l i f i e r  and a p a i r  o f  l oud  speakers.  
I t  i s  t h e  l a s t  l i n k  o f  the  communications c h a i n  i n  t h e  t e l e v i s i o n  medium. 
Audio a m p l i f i e r s  a r e  f e d  by AM and FM r a d i o s ,  tape p l a y e r s  and phonograph 
p l a y e r s .  A c o l o r  TV s e t ,  o r  more a c c u r a t e l y  a v i d e o  m o n i t o r ,  must be f e d  
by a v a r i e t y  o f  v i d e o  sources. 
Conce ivab ly ,  i n  t i m e ,  eve ry  v i d e o  m o n i t o r  may have a V C R  as a source  i n p u t .  

The V C R  i s  j u s t  one o f  these sources. 

When t h e  average household has upluard o f  t e n  v i d e o  m o n i t o r s  s c a t t e r e d  
around t h e  house, as many VCR's may be i n  p lace .  And such a t i m e  may 
a r r i v e  as e a r l y  as t h e  l a t e  1980 's .  

The i n d u s t r y  i s  p r e p a r i n g  themse1,ves f o r  t h i s  nex t  s tage o f  V C R  
p r o l i f e r a t i o n  i n  households by deve lop ing  a number o f  new p roduc t  concepts.  
And, I would l i k e  t o  share w i t h  you some o f  t h e  new development t rends .  

HIGH FIDELITY A U D I O  SUPPLEMENT 

Higher  v i d e o  r e c o r d i n g  d e n s i t y  o f  modern VCR's a r e  making t h e  l i n e a r  
tape speed o f  VCR's even s lower .  

A s lower  tape speed, coup led  w i t h  a r e l a t i v e l y  nar row t r a c k  w i d t h  
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a l l o c a t e d  f o r  l o n g i t u d i n a l  channels, makes h i g h  q u a l i t y  audio rep roduc t i on  
f rom a VCR a new t e c h n i c a l  problem. 

Since the  q u a l i t y  o f  v ideo  r e c o r d i n g  i s  being improved w i t h  the 
i n t r o d u c t i o n  o f  new v i d e o  head m a t e r i a l s  and technology, the d i s p a r i t y  
between v i d e o  and audio performance has become more apparent.  To overcome 
these l i m i t a t i o n s ,  a t o t a l l y  new approach f o r  audio reco rd ing  was 
developed. 

The approach u t i l i z e s  FM audio reco rd ing  by r o t a t i n g  heads. As shown 
i n  F igu re  1 two FM c a r r i e r s ,  1 . 3  and 1 .7  MHz f o r  s t e r e o  reco rd ing  were 
chosen. The two c a r r i e r s  a re  m u l t i p l e x e d  t o  form audio FM channel which 
i s  recorded by two a d d i t i o n a l  heads mounted on the  r o t a t i n g  head wheel, 
as shown i n  F i g u r e  2.  Audio and v ideo  recorded t r a c k s  share the same area 
o f  the tape. The d i f f e r e n c e s  being t h a t  the audio head has a 30" azymuth 
angle i n  the  o p p o s i t e  d i r e c t i o n  from the  v ideo  head and i t s  t r a c k  w i d t h  i s  
narrower . 

Since the  audio FM c a r r i e r  i s  approx imate ly  1 / 3  o f  t he  v ideo  FM 
c a r r i e r  f requency, t he  r e q u i r e d  head gap l e n g t h  i s  s u b s t a n t i a l l y  l onger .  
Narrower and longer  wavelength audio t r a c k s  a re  recorded f i r s t  and t h e  
wider  and s h o r t e r  wavelength v ideo  t r a c k s  a re  l a i d  over  the audio t r a c k s .  
The longer  gap l e n g t h  o f  t he  audio head enables reco rd ing  t o  take p lace  
deeper i n  the  magnet ic l a y e r  than the s h o r t  wavelength v ideo  FM reco rd ing .  
The v ideo  o v e r l a y  reco rd ing ,  thus, does no t  erase the audio c a r r i e r  t o  any 
s i g n i f i c a n t  e x t e n t .  

The system b l o c k  diagram i n  F igu re  3 shows f l o w  o f  v ideo  and s t e r e o  
audio s i g n a l s  i n  both reco rd  and playback mode. 

F u l l  frequency range (20 t o  20,000 Hz) reproduct  i o n  and a dynamic 
range o f  80dB a re  a v a i l a b l e  from the  system w i t h o u t  any no ise  r e d u c t i o n  
scheme. S p e c i f i c a t i o n s  a re  shown i n  F igu re  4. The dbx no ise  r e d u c t i o n  
technique lowers t h e  system no ise  f l o o r  by an a d d i t i o n a l  lOdB, making the 
t o t a l  a v a i l a b l e  dynamic range t o  be 90dB. 

SMALL DRUM V H S  SYSTEM 

The success o f  any v ideo  reco rd ing  format i n  the marketplace depends 
g r e a t l y  upon the  h i g h  degree o f  i n t e r c h a n g a b i l i t y  among the  recorders and 
recorded tapes. The VHS format f o r  the consumer use, and i t s  h i g h  q u a l i t y  
d e r i v i a t i v e ,  the M-Format f o r  broadcast and t e l e p r o d u c t i o n  a p p l i c a t i o n s  
have been accepted w i d e l y  throughout the i n d u s t r y  because o f  t h e i r  
complete r e c o r d e r / r e c r o d i n g  i n t e r c h a n g a b i l i t y .  

Establ ishment  o f  a s i n g l e  standard,  e i t h e r  formal o r  d e f a c t  i n  na tu re ,  
sometimes impedes techno log ica l  progress because a new e n t i t y  must be 
compat ib le  w i t h  c u r r e n t  technology. 

The o v e r a l l  e x t e r n a l  dimensions o f  a p o r t a b l e  r o t a t i n g  head recorder  
depends g r e a t l y  upon the s i z e  o f  the head scanner i t s e l f .  Designing a new 
V H S  reco rde r  w h i l e  t r y i n g  t o  achieve a quantrum r e d u c t i o n  i n  i t s  s i z e  and 
weight  represents  an eng ineer ing  chal lenge.  A t r u e  t e c h n i c a l  i nnova t ion  
c a l l e d  the  "extended wrapping technique" was developed by JVC engineers t o  
overcome t h i s  problem. 

F i g u r e  5 shows t h i s  concept. I n  o rde r  t o  m a i n t a i n  the c o m p a t i b i l i t y  
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w i t h  t h e  c u r r e n t  V H S  fo rmat ,  t h e  t r a c k  l e n g t h ,  h e l i c a l  a n g l e  and a l l  o t h e r  
format  parameters  must be i d e n t i c a l .  By wrapp ing  t h e  tape around a scanner 
t o  270 degrees i n s t e a d  o f  180 degrees,  a s m a l l e r  d iamete r  scanner can be 
used w h i l e  m a i n t a i n i n g  a l l  fo rmat  d imensions.  The 41mm scanner  has f o u r  
heads i n s t e a d  o f  t h e  two heads o f  a s tandard  62mm scanner .  Record ing  
sequences among t h e  f o u r  heads a r e  shown i n  F i g u r e  6. 

Lead ang le ,  o r  t h e  a n g l e  between t h e  p l a n e  p e r p e n d i c u l a r  t o  t h e  head 
r o t a t i o n  and t h e  tape g u i d i n g  edge on t h e  sma l l  d iamete r  scanner ,  i s  
a d j u s t e d  so t h a t  t h e  v e r t i c a l  d isp lacement  o f  t h e  e n t i r e  recorded t r a c k  i s  
e x a c t l y  t h e  same as t h e  one made on a s t a n d a r d  s i z e  scanner .  

The p h y s i c a l  ar rangements o f  t h e  tape t r a n s p o r t  system c o n s i s t i n g  of 
a 41mm scanner and VHS-C (VHS-Compact) c a s s e t t e  a re  shown i n  F i g u r e  7.  

8MM V I D E O  RECORDING FORMAT - Background 

I n  t h e  l a t e  1970 's ,  M a t s u s h i t a  E l e c t r i c  and RCA j o i n t l y  made t h e  f i r s t  
s e r i o u s  a t t e m p t  t o  deve lope an e l e c t r o n i c  e q u i v a l e n t  o f  a m o t i o n  p i c t u r e  
camera. T h e i r  c o l l a b o r a t i o n  on  t h i s  endeaver r e s u l t e d  w i t h  t h e  i n t r o d u c t i o n  
o f  t he  "RECAM" and "Hawkeye" v i d e o  r e c o r d i n g  cameras i n  1981 f o r  b roadcas t  
a p p l i c a t i o n s .  

The d e s i r e  o f  t h e  marke tp lace  t o  have a consumer v e r s i o n  o f  t h e  v i d e o  
r e c o r d i n g  camera has l e d  t h e  i n d u s t r y  t o  deve lop  a new v i d e o  r e c o r d i n g  
fo rmat  known as "8mm Video". 

A r e l e n t l e s s  push t o  i nc rease  magne t i c  r e c o r d i n g  d e n s i t y  i n  t h  1970 's  
has a c c e l l e r a t e d  t h e  developmenta l  work on  a new magnet ic  tape beyond what 
was known as t h e  ' ' h i g h  energy tape". 

Chromium, o r  c o b o l t  absorbed/absorbed,  h i g h  energy  Gamma Fe lex  tape o f  
600 o r s t e a d  v a r i e t y  has been the  ma ins tay  o f  v i d e o  r e c o r d i n g  tape  s i n c e  
t h e  m id  1 9 7 0 ' s .  

To i nc rease  the  head o u t p u t  a t  a g i v e n  wavelength,  v a r i o u s  a t t e m p t s  
have been made t o  i nc rease  the  c o e r c i v i t y  o f  t h e  tape.  One approach has 
been t o  deve lop  t h e  me ta l  p a r t i c a l  coa ted  tape.  F i g u r e  8 shows s h o r t -  
wave length  per formance o f  v a r i o u s  v i d e o  types .  The c o o r d i n a t e  on 6MHz 
r e p r e s e n t s  a r e c o r d i n g  wave length  o f  0.6 m i c r o  me te rs  a t  a w r i t i n g  speed 
o f  3.75 meters  p e r  second. 

A t  t h i s  wave length ,  meta l  coa ted  tape has an o u t p u t  lOdB h i g h e r  than  a 
c o n v e n t i o n a l  h i g h  energy  tape.  

Beyond t h i s  Wavelength; t h e  advantages o f  c o n v e n t i o n a l  me ta l  coa ted  
tape  d i m i n i s h  r a t h e r  r a p i d l y .  T h i s  i s  due t o  t h e  s e l f - d e m a g n e t i z a t i o n  
e f f e c t s  caused by t h e  r e l a t i v e l y  l a r q e  t h i c k n e s s  o f  t h e  magne t i c  l a y e r .  

P r o p e r l y  manufac tured  meta l  evapora ted  tape,  d e s p i t e  i t s  lower  
c o e r c i v i t y ,  ex tends  i t s  s h o r t  wave length  per formance way beyond t h e  meta l  
coa ted  tape because o f  a l a c k  o f  s e l f  demagne t i za t i on .  

The p r e d i c t e d  r e d u c t i o n  o f  tape usage pe r  u n i t  o f  t ime  f o r  t h e  8mm 
V ideo Recorder ,  as shown i n  F i g u r e  9 ,  depends on t h e  a p p l i c a t i o n  o f  t h e  
me ta l  evapora ted  tape, o r  improved per formance meta l  coa ted  tape.  
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8MM V I D E O  - -  CONCEPT AND S P E C I F I C A T I O N S  

F i g u r e  10 shows t h e  schematic v iew  o f  t h e  8mm v i d e o  tape fo rmat  
deve loped t h r o u g h  c o o p e r a t i o n  o f  ove r  100 member companies o f  t he  s p e c i a l  
i n d u s t r i a l  commit tee.  I t  i s  a wor ldw ide  s tandard  a p p l i c a b l e  to  b o t h  
525 l i n e / 6 0  f i e l d  NTSC and 625 l i n e / 5 0  f i e l d  C C l R  t e l e v i s i o n  scann ing  r a t e .  

L i n e a r  tape speeds a r e  1 4 . 3 4 5 m m  (.565") and 20.051mm (.789") pe r  
second f o r  t h e  r e s p e c t i v e  two s tandards .  7.75 meter long  tape h e l d  i n  
t h e  c a s s e t t e  p r o v i d e s  90 m inu te  and 60 m inu te  r e c o r d i n g  t ime  r e s p e c t i v e l y  
f o r  t h e  525 and 625 l i n e  s tandards .  

V ideo s i g n a l s  a r e  recorded by u s i n g  t h e  t ime  proven c o l o r  under method. 

As p r e v i o u s l y  d i scussed ,  t h e  prob lem o f  p r o v i d i n g  h i g h  q u a l i t y  aud io  
r e p r o d u c t i o n  a t  a l i n e a r  tape speed o f  l e s s  than  1 "  p e r  second f rom a tape 
w i t h  an u l t r a  t h i n  magnet ic  c o a t i n g ,  i s  v e r y  d i f f i c u l t  t o  overcome. 

The prob lem has been so l ved  by p r o v i d i n g  two a l t e r n a t e  a u d i o  r e c o r d i n g  
methods. P r imary  a u d i o  r e c o r d i n g  i s  done th rough  FM and PCM techn ique  
by r o t a t i n g  heads. I n  a d d i t i o n ,  t h e  fo rmat  has p r o v i s i o n s  f o r  two o t h e r  
l o n g i t u d i n a l  t r a c k s  f o r  a u d i o  and cue channe ls .  R o t a t i n g  head FM c a r r i e r  
f requency  a l l o c a t i o n s  a r e  shown i n  F i g u r e  12. 

Placement o f  t h e  luminance FM c a r r i e r  and the  low f requency  conver ted  
chrominance s i g n a l  p r o v i d e s  2.2 MHz and 0.4HMz bandwidth c a p a b i l i t y  f o r  
t hese  two component s i g n a l s .  The aud io  FM c a r r i e r ,  l o c a t e d  a t  1 .5  MHz, 
has an a l l o c a t e d  d e v i a t i o n  o f  p l u s  minus 0.1 MHz. 

An i n t e r e s t i n g  t e c h n i c a l  f e a t u r e  o f  t h e  8mm v i d e o  fo rmat  i s  t h e  
a u t o m a t i c  head t r a c k i n g  system w i t h  f o u r  p i l o t  tones des igna ted  as f l  
th rough  f 4 ,  as shown i n  F i g u r e  1 3 .  

The v i d e o  head, w i t h  i t s  t r a c k  w i d t h  s l i g h t l y  l a r g e r  than  the  recorded 
t r a c k ,  p i c k s  up t h e  p i l o t  tone from b o t h  t h e  r i g h t  and l e f t  ad jascen t  
t r a c k s .  The caps tan  se rvo  i s  d r i v e n  t o  have t h e  amp l i t ude  o f  t h e  two 
he t rodyne  tones  genera ted  by i t s  own p i l o t  tone and t h e  a d j a s e n t  t r a c k  
p i l o t  tones  sequa l .  

A l l  p i l o  
c a r r i e r ,  a r e  
i n  F i g u r e  14. 

The p e r t  
d imens ions  o f  

tone f r e q u e n c i e s  as w e l l  as t h e  down conver ted  chrominance 
ocked t o  t h e  b a s i c  v i d e o  scan r a t e  i n  a r e l a t i o n s h i p  shown 

nent  components o f  t he  b a s i c  r e c o r d e r / r e p r o d u c e r ,  and o u t l i n e  
a proposed c a s s e t t e  a r e  shown i n  F i g u r e  15  and 16. 

SUMMARY 

The 8mm V ideo Casse t te  Recorder,  combined w i t h  a s o l i d  s t a t e  o r  smal l  
d iamete r  s i n g l e  tube c o l o r  camera, i s  t h e  f i r s t  e l e c t r o n i c  image reco rde r  
system w t h  t h e  s i z e  and we igh t  o f  an 8mm c a r t r i d g e  f i l m  mo t ion  p i c t u r e  
camera. An a l t e r n a t e  approach t o  f u r t h e r  enhance t h e  v i d e o  q u a l i t y  o f  8mm 
v i d e o ,  b sed on t h e  t ime  compression and expans ion  techn ique ,  i s  now be ing  
cons ide red .  

The i n t r o d u c t i o n  o f  d i g i t a l  c o l o r  t e l e v i s i o n  r e c e i v e r  i s  expec ted  i n  
t h e  near f u t u r e .  W i t h  t h i s ,  t h e  n e x t  l o g i c a l  development w i l l  be t h a t  o f  



a d i g i t a l  consumer V C R  t o  complement t h e  t r a n s f e r  o f  TV r e c e i v e r  
technology f rom t h e  analog t o  d i g i t a l  domain. 

I n t r o d u c t i o n  o f  t h e  8mm V C R  t o  t h e  marketp lace i s  n o t  t h e  end, b u t  
r a t h e r  t h e  beg inn ing  o f  a new e r a  o f  consumer e l e c t r o n i c  technology.  

Koichi Sudushige. u nutivia oJ'Jiipiitr , rec.eiw1 his Birchelor o~'Sc. i i~t i i~ i~ ilegrcv in 
1947 Jrom the Univiwi ty I$ Chihii. Hi,  cirrc~nded thc CiiliJorniii Institrrti~ of 
Tei~hnology where he rec~eiwd his Mtisrcr oJ'Si~irtii~c~ i legr i~ i~ in 1953, Until 1978. 
he worked j i ) r  RCA Broudcirst Sysfcms. Cotnilen. NJ in e in  enginrcritig eitid 
engineering munugemi~trt i q m i t y .  While iir KCA he w i i s  engiigid in thii d i w l h p -  
menr 1J' color telerision cuttierus. vitliw rc~c~orclirrg i~yrtipmi~rrr. .sc~ietirijic instru- 
nients and opriiul swri~tns. 
I n  I979 Koichi Siidiishigc joined Miit.wshirci Elc*i~ric, Corp. oJ' Aniericu 11s the 
Director c$ Engineering De~*eloptni*ti!. At pri~sivit. hi, is d i rec~ i r r~  the o\~i~rcil l  
ucriviries i$ the New Ti~c~htioIogy Procliri~rs Group, Piiniisonii~ Itrdustriul Cotti- 
puny. Sec~uuc~us. NJ,  M r .  S i id i ish i~ i~ Ir1i.s piiblisheil 38 rcc~htric~iil.pcil)i~r.s in rhi, 
United Slutes. Gerni i in~.  Greiit Britain iind Jiipiitr . Hi. is iwretrrl! 11 nrcnihcr 01 
the SMPTE Video Rrcwrdinl: cind Keprciilui.rioti techno log^ Corrrniirrec~ und on 
the Bourd oJ' EdirorsJbr SMPTE. He nws i4ei~ri~il ii F i h n  of SMPTE in 19x0. 

156 



VHS H i 4  Recording Spectrum 

FM AUDIO 
(Deviation f 15OKHr) 

CONVERTED 
CHROMINANCE 
SIGNAL 

629KHt 1.30MHt 1.70MHr 

Fig. 1 .  VHS Hi-Fi Recording Spectrum. 

VHS H i 4  Recording Format 
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8 -Hrd 
AZIMUTH f W 

RECORDING PATTERN 

.-- I 
AUDIO 

'1 HI-FI AUDIO \ VIDEO 

CTL 

Fig. 2. VHS Hi-Fi Recording Format. 
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VHS HbFi Recording System 

CONVENTIONAL VHS 

Stationary Head 

AC Bias Recording 

1 - 5A6 I.F!S. (SP Mode) 

001 DOLBY SYSTEM I 
50 - 12,000 HZ 

50dB 

3% 

0.15% 

40dB 
- 

I VIDEO SIGNAL 

1 f 

VIDEO 

CIRCUIT 
VIDEO IN AMPLIFIER c RECORDING 

VIDEO 

VHS HI-FI 

Rotary Head 

. FM Azimuth Recording 

228 I.P.S. 

HD [dbprlsystem 

20 - 20,000 HZ 

More Than 80dB 

Less Than 0.3% 

Less Than 0.005% 

More Than 60dB 

-==kFF lflDEOHEADS 
AUDIO HEADS 

AUDIO IN 
R 
L 

AUDIO 
AMPLIFIER 

AUDIO 
PLAYBACK 
CIRCUIT L 

I AUDIO SIGNAL 

AUDIO -3 
Fig. 3. VHS Hi-Fi Recording System. 

Audio System Comparison Chart 

OUT 

OUT 

Audio Head 

Recording System 

Relative Head to 

Noise Reduction 

I Frequency Response 

Dynamic Range 

Distortion 

Wow & Flutter 

Channel Separation 

Fig. 4. Audio System Comparison Chart. 
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Standard and Small Dnrm VHS Scanning System 
STANDARD VHS 

I 
I 
I 

I I I 

SMALL DRUM VHS 

I 

Fig. 5. Standard and Small Drum VHS Scanning System. 

Small Drum VHS HeadIlkack Relationship 

lhck 5 by Head A lhck 4 by Head D 
lbck 6 by Head B ltack 3 by Head C 

lhck 2 by H d d  B 
Wack 1 by Head A 

Fig. 6. Small Drum VHS Head-Track Relationship. 
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Small Drum VHWVHS-C Cassette Tape Path Diagram 

ANTI - FLUTTER 

MASTER ERASE 

AUDIO/CT ERASE Heads 

AUDIOKT RECORD/PB He& 

ANTI-FLUTTER ROLLER 

- VHS-C CacrSette 

Fig. 7. Small Drum VHSNHS-C Cassette Tape Path Diagram. 

Tape and Recordin Density 
Metal Coated Tapeand Meta 7 Evapomted Tape 

CHARACTERISTICS (Writlng Speed at 3.75mm or 148" per 8ec) Hc 

800 
20 

WcOaed'Rpe 1200 

comentiondu- FelO, lbpe 600 

10 m 

I 
i o  

- 10 0 1 2 3 4 5 6 7 
Fmquendea MHt 

F!g. 8. Tape and Recording Density-Metal Coated Tape and Metal Evaporated Tape. 
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lbnd of Magnetic Recording Density Improvement 

3rd Generation 
Tape 

1 st Genera tion 

10 

5 

2 

1 

0.5 

,0.2 

0.1 

Year 

Fig. 9. Trend of Magnetic Recording Density Improvement. 

Record Wack Dimensions (1 ) 

- Tape run 
CUE Head 

Vldeo + FM audi 

AUX. Track for Audio 

(Magnetic tape surface facing observer) 
X*: Distance from CH - 2 video head 180' outlet point 

Fig. 10. Record Track Dimensions (1). 
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Record lkack Dimensions (2) 

Item I 
I 1. (A) Tapewidth I 
1 2. (Vt) Tape Speed I 

3. (0) Drum Diameter 

4. (vh) Writing Sp&d 

5. (P) Video Track Pitch 

6. IW) Video Effective Width 

I 7.(L)- Vid, Track Center 
~~ I 6 (T) VideoTrack Width 

9. (C) Auxiliary Track for CUE 

10. (R) Auxiliary Track lor Audio including 
optional Edge Guard (0.1) 

~ _ _ _ _ _ ~  

11. (1) Video-to-AUX, Track Guard Width 

12. (9) PCM Audio-to-AUX. Pack Guard Width 

13 (0) Video Track Angle (Tape stop) 

14 (0) Video Track Angle (Tape runs) 

15. ((I) Video Head Gap Azimuth Angle 

16. (X) Position of Audio and CUE Head 

17. (OH) H-Alignment 

Fig. 11. Record Track Dimensions (2). 

8 mm Video Cassette Recorder 
Format A Frequency Allocations 

= 47.25 fh (NTSC) 
= 46.875 fh (PAL) 

1.5 f 0.1 (Df) 
4 

fa r 
-Frequency in MHz - 

- 12 = f reV50 - 11 = f ref/58 

Y-FM 

+ 
5.0 

\ 
\ 
\ 
-4 

\ 
\ .  
\ 
\ - 

6.0 

fw = 5.4 

fs = 4.2 

Fig. 12. 8-mm Video Cassette Recorder-Format A Frequency Allocations. 
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Head Auto-lkacking System 

INPUT 
VIDEO 

Playback Head -B A B A B A B A 
TrackNumber - N N + l N + 2  N + 3 N + 4  N + 5 N + 6  N + 7  

A / / / / / / / -  

14 - 11 - 12 - 13 

VIDEO PROCESSING for 
RECORD ELECTRONICS 

Video Head B 2 

Head A Output 

0 4 )  

Head B Output 

NTSC: x 378 (7 x 3 x 3 x 6) 
PAL: x 375 (5 x 5 x 3 x 5) 

I 14-11 

Head A 
= nacking Signal 

12 - 11 

I 12-11 I-, 
Head B 

lkacking Signal 

Fig. 13. Head Auto-Tracking System. 

Record Reference Frequencies 

DOWN 
I - CONVERTED 

,MASTER 
REFERENCE 

SIIRCARRIER 

DRUM FG REFERENCE 

CONTROL TRACK RECORD 
-L. AND 

- COLOR _____....._.. 

CH-2  CH-1 

TRACKING PILOT 
FREQUENCIES 

Fig. 14. Record Reference Frequencies. 
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Block diagram of recording NTSC or PAL color video signal 

* 
Input video 

signal 

r 
fm-Y convertor 

and 
PI or P8 

processor 

horlzont.1 
sync. multlpller 

PI : phase invert (NTSC) 

PS : phase shift (PAL) 

-- 
pulse synchronlzed 
with drum rotatlon 

Fig. 15. Block Diagram of Recording NTSC or PAL Color Video Signal. 

Outline Dimensions/8 mm Video Cassetb 

a - 95 ,I 

5 1 7  2 

Fig. 16. Outline DimensiondS-mm Video Cassette. 
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