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TYPE: Commercial No. SAA 70307 ee
Development No. M4290A

FUNCTION; DEMODulator f o r Compact D i s c D i g i t a l Audio Sieees
see Appendix I f o r System Description) .

PROCESS: N-MOS

SUPPLY VOLTAGE: 5v+10% leavti0% -2.5v +0.5v

é P l a s t i c SOT 117A
PACKAGE: 28 p i n C e r d i l SOT 87B

Pin Configura t i on : :

Pin S igna l Type Pin S i g n a l Type
a VBB i supp ly 5 VDbD2 Supply
2 SDATA out put 16 OAL i n p u t
2 SBCL output 17 OA2 i n p u t
4 SwcL output 18 OAS output
5 2 output 19 . VSS ANALOGUE supp ly

4 6 HFD i n p u t 2 0 v c o l i n p u t
+ at i n p u t 21 veo2 output

: 8 HFT i n p u t . 22 CEFM output
9 re output 23 FD output
10 FB output 24 FSDE output
pO% DEFM output s 25 SSDE outpu t

>¥h 32 ‘Pp2 output 26 CIDE outp u t
13 PD1 output : #37 DADE _ output
14 VSS DIGITAL supp ly 28 VDD1 supp l y

FUNCTION: ‐ CORN: SAK 7010 ~
mpe . c t Dise Demodulator 3



t h e E r r o r Co r s .decoding sy Digna

E4280 and t h e subcoding m ic rep roce . - so r.

The detec ted s i g n a l f r om the d i s c i s a m p l i fi e d and fi l t e r e d e x t e r n a l l y and t h e n
conve r t ed to a d i g i t a l s i g n a l v i a t h e l e v e l d e t e c t o r . Th i s i s an a d a p t i v e d a t a
s l i c e r wh i ch r e l i e s on the n a t u r e of the modulat ion system to de te rm ine the optinun
s l i c i n g l e v e l .

A frequency de t e c t o r and a phase d e t e c t o r p r o v i d e t h e coa rse and fi n e c o n t r o l s i g n a l s
f o r t h e phase l ocked l o o p (PLL) system. The g a i n i s s u p p l i e d b y a n i n t e r n a l
o p e r a t i o n a l a m p l i fi e r which d r i v e s a vo l t a ge c o n t r o l l e d o s c i l l a t o r (VCO) r u n n i n g a t
tw i ce t h e i n p u t d a t a r a t e wh i c h is nom ina l l y 4.3218MHz. The o s c i l l a t o r ou tpu t is
d i v i d e d b y 2 w i t h i n the main c l o c k g e n e r a t o r which then c l o c k s the i n p u t s h i f t
r e g i s t e r and t h e t i m i n g c ha i n . Th is c l o c k s i g n a l completes t h e PLL l o o p when it is
compared w i t h t h e incoming d a t a i n the phase d e t e c t o r .

A f t e r t he phase d e t e c t o r t he da ta i s c locked i n t o t h e 2 3 b i t i n p u t s h i f t r e g i s t e r
to enable the f rame sync p a t t e r n to be de tec ted . A l s o , a minimum and maximum
data l e n g t h d e t e c t o r p r o v i d e s frequency l i m i t s i g n a l s (Tmin and Tmax) f o r t h e
frequency de t e c t o r.

The frame sync . s i g n a l i s u s ed t o rese t t h e £588 s l a v e coun te r wh ich , t o ge t h e r w i t h
a $17 symbol r a t e counter, s u pp l i e s t i m i n g s i g n a l s f o r c l o c k i n g the E i g h t to Four teen
Modulation (EFM) decoder*and the subcoding ou tpu t s . The da t a is r e ad f r om t h e i n p u t
s h i f t r e g i s t e r i n symbols o f 1 4 b i t s which a r e l a t c h e d and t h e n decoded i n t o 8 b i t
data words. The subcoding r t cons i s t s of o n l y one word per f r ame (see F igu re 2);
therefore t h e ou t pu t (SDATA) is a b u r s t of 8 b i t s of da ta accompanied by a 2.1609MHz
b u r s t c lock s i g n a l (SBCL) - see F igu re 4. One b i t o f t h i s subcod ing outpu t d a t a is
replaced by a subcoding f rame sync b i t (SF) which is decoded f r o m e i t h e r of two
s p e c i a l EFM codes. The d isp laced b i t i s known as t h e Pause or P b i t and is l a t c h e d
to i t s own output v i a a debounce c i r c u i t t o remove er roneous changes.

The +588 slave coun te r a l s o p r o v i des a s y n c . co inc idence pu l se which occurs when
two detec ted sync p u l s e s a r e p r e c i s e l y one f r ame l eng t h apa r t (588 c l o c k cycles).
This i s used b y t h e l o c k i n d i c a t i o n counter a s a n ‘ i n - l o c k ' s i g n a l t o r e se t the
counter and d isab le the frequency detector output (FD). I f t he system goes out of
l o c k f o r any reason and t h e s y n c . pu l ses cease then the l o c k i n d i c a t i o n counter w i l l
count frame p e r i o d and a f t e r 63 frames w i l l enable t h e f requency de t e c t o r ou tpu t .

The s y n c . coincidence pu l s e is a l s o used v i a a de l a y l i n e to r e s e t t h e p ro tec ted
$588 master counter. The coun te r i s p reven ted f r o m acc i d en t a l r e s e t b y erroneous.
s ync . pa t te rns b yaccept ing o n l y c o i n c i d en t s y n c . p u l s e s o r s y n c . pu lses wh i ch
oc cu r du r i ng a predetermined 'window' at t h e beg i nn i ng of each f r ame . This window
is wide enough to a l l o w f o r PLL b i t s l i p s , b u t na r r ow enough to avo i d f a l s e sync .
s igna l s generated by co r r up t d a t a .

The 2588 master coun te r, t o g e t h e r w i t h a second +17 symbol r a t e coun t e r, i s used
t o t ime the d a t a and c lock s i g n a l s t o ERCO (see F igu re 3) . I n t h i s way, even i f
the data has been co r r up t ed , t h e t im i ng s i g n a l s a r e c o r r e c t and o n l y re-synchron ised
a f t e r a complete f rame has been sent t o the E r r o r C o r r e c t o r .

The da ta to ERCO (DADE) cons i s t s o f 32 8-b i t - symbo ls per frame w i t h h a l f b i t gaps
between each symbol and a much longe r gap du r i n g t h e frame s y n c . pe r i od . It is
t h i s l onge r gap t h a t w i l l change i n l e n g t h when co r r up t da ta upsets t he t i m i n g system
x see Appendix II
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a5 VEB -2 .5V. Back Supp l y t

o s SDATA Push -pu l l output for subcod ing d a t a . An 8 b i t
b u r s t of d a t a (including a 1 b i t subcod ing f rame
sync) i s ou tpu t s e r i a l l y once p e r f r ame c o i n c i d e n t
w i t h SBCL (see Figure 4)

E ) SBCL Push - pu l l ou tpu t f o r Biteodiing b i t c l o c k . An 8 b i t
b u r s t c l o c k a t nom ina l l y 2.1609MHz wh i c h i s used t o
s y c h r o n i s e t h e s ub c od i n g d a t a (see F i g u r e 4) .

4 SwcL Push - p u l l ou tpu t f o r subcoding word c l o c k . A
squa re wave s i g n a l at d a t a f r ame r a t e (7.35KHz)
used t o s yn ch r on i s e t h e subcoding words and t h e
pause (P) b i t . (see Figure 4)

a 2 Push-pu l l ou tpu t f o r t h e subcoding Pause b i t .
Th i s s i g n a l i s d e r i v e d f r o m t h e encoded subcod ing
word and i s used t o i n d i c a t e a mus ic pause. A
debounce c i r c u i t i s i n co rpo ra t ed t o e l im i n a t e
erroneous da t a . (see Figure 4)

ee MED = Inpu t f r om e x t e r n a l H i g h Frequency De t e c t o r .
When t h i s s i g n a l is h i g h the f requency d e t e c t o r
output (FD) ana phase d e t e c t o r a r e enab led .

t HFI " Non - i n ve r t i ng i n p u t t o t h e Leve l D e t e c t o r .
ass A d i f f e r e n t i a l s i g n a l o f between 0.5V and 2.5V

peak-peak is r e q u i r e d between p ins 7 and 8 d r i v e
the Leve l De tec to r c o r r e c t l y .

8 EFI I n ve r t i n g i n p u t t o t h e Leve l De t e c t o r.

9 ¥B I n ve r t ed feedback ou t pu t f r om t h e Level De t e c t o r.
2 = These outputs (FB and FB) have a nomina l impedance

of 10KQ and wi l l d e f a u l t to aNVDD1 when adrop-out‑
: i s sensed . . . _

10 : FB on iavected feedback output f r om t h e Leve l
z : De tec to r (see FB).
3 EES s e e Push-pull output for EFM da t a after it has eee
= through” level detector. = ;
z =

V T T A D T T T M A N A T T S A T



T O s Besse or

1 2 2 a F r e f . case
Pb1 )

13 PD1 Phase detector o u t p u t s i g n a l .
These ou t p u t s (PD1 and PD2) have a nom i na l impedance
o f 1 0 KQand t h e d i f f e r e n t i a l d e con ten t o f t h e
s i g n a l s i s a measure o f t he phase d i f f e r e n c e be tween
t h e data and t h e i n t e r n a l 4.3218MHz c l o c k .

1 4 vSsD D i g i t a l Ground. Main g r o u n d t e r m i n a l

1 5 vDD2 +12V s u p p l y .

16 OAL Non - i nve r t i ng i n p u t t o t he Ope ra t i ona l Am p l i fi e r .

17 OA2 I n v e r t i n g i n p u t t o t h e Ope ra t i ona l Am p l i fi e r .

18 OAS Source follower output o f Ope ra t i ona l A m p l i fi e r .

19 -VSSA Analogue Ground. Ground te rm ina l f o r Operat iona l
Amp l i fi e r o n l y . Connected i n t e r n a l l y t o VSSD v i a
a @nom ina l 25Q r e s i s t o r .

20 v c o l : I n p u t t o Vo l t age Con t r o l l e d O s c i l l a t o r a m p l i fi e r .
The a m p l i fi e r i s a simple i n v e r t e r designed f o r
up t o 10MHz ope ra t i on . The f r equency c o n t r o l i s
ach ieved v i a an e x t e r n a l 'Va r i cap ' tuned c i r c u i t .

2 1 vco2 Output f r o m Vo l t a ge Con t r o l l e d Os c i l l a t o r a m p l i fi e r .
The l o a d f o r t h e i n v e r t i n g t r a n s i s t o r may b e tu rned
o f f f o r t e s t purposes by r e du c i n g VDD2 to OV.

22 CEFM A-push ‐pu l l output f r om t h e i n t e r n a l 4.3218MHz
c l o c k gene ra to r. . 2 < 2

AY‘
2 3 FD Three s t a t e pu sh - p u l l output f r om t h e Frequency
- < De tec to r. Th i s output has a nominal 1KQ impedance

when a c t i v e b u t assumes a h i g h impedance s ta te once
t h e system is in l o c k . ~ 5 3

24 FSDE Push-pull output f o r Frame Sync s i g n a l to ERCO. A
: - p o s i t i v e g o i n g pu l se occur r ing at the end of each

A d a t a f r ame (nominal f requency 7.35KHz). (See F i g u r e
mel 5 3)
aaa) : G i s

oe 25 SSDE ‘Push-pu l l output f o r Symbol Sync. s i g n a l to ERCO.ea: A n e g a t i v e g o i n g pulse occu r i n g d u r i n g t h e l a s t23| b i t of each d a t a symbol (nominal f requency 254KHz)
o t (See F i g u r e 3 ) : A
gs: z
4ss2
os INCTION:= COMM: SAA 7010
oS Compact D isc Demodulator XP +2.82

eat : + Mg290, _{16,11,61108.03.82SSUED BY: D. Bra i thwa i te . | 13.1.82 14.54.83 |
HULLARD LIMITED SOUTHAY TOW i



m e DADE P u s h - p u l l o u t p u t f o r Da ta t e ERCO. S e r i a l d a t a
c o n s i s t i n g o f 3 2 x 8 b i t s y m b o l s p e r f r a m e w h i c h
i s s y n c h r o n i s e d t o CLDE. (See F i g u r e 3 )

2 8 VDD1 +5V S u p p l y.

2"! :
2s!$2]3°: || ee . |
o S i |23 |= |
a3 |25
ez CTION:

Ha Compact Disc Demodulator M4290,
s = ‘2SSUED BY: x

S T P A D O PT E A
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t o rage temperature Ts t g -55 +125 c
Back B ias Supply Vo l t ege VBB 4 - 0 +0.3 Vv
Supply Vo l t age 1 Von. 0 . 3 +1=D, N :

Supp ly Vo l tage 2 “ V p +0.3 +15 as

I n pu t Vo l tage Vi, max 0-3 +725 v

Output Vo l t age (except FD, 0A3) : Vo max +-0.3 +705 Vv

Output Vo l tage (FD, 0A3 only) o(FD,;0a3) ™ 0.3 erie, v

Output cu r r en t (each output) I o max 10 | mA

Elec t ros ta t i c hand l ing Ves -1000 +1000} V
(equivalent to d ischa rg ing a 250pF
c apa c i t o r t h r o u g h a 1KQ s e r i e s
resistor)

i
;

:

| ‐ r e r r o n COMM: saa 7o10 [PATE 25.2.82i 16.11.8108.03.82Compact D i s c Demodulator [ e x P : M4290A e e e ae
SSUED BY: D. Braithwaite 6 E19



to +70°C and VSSA
Ov

Vo l t a g e

=
Supply Cur ren t 1 pee- | t o n | . 150 mA
Supp l y Cu r ren t 2 we eon 21 mA
Back B ias Supply C u r r e n t -500 | p A
To t a l Power D i s s i p a t i o n 500 m W
The oN appligs f o r :
Tamb = C . t o +70 °C |at 65oes.Sv |
VDD2 = 10.8V to 13.2V
VSSA = VSSD = gv |
VBB = - 2 . 0 V t o -3.0V |
un less otherwise s t a t e d |
INPUT: HFD/ |

I npu t v o l t a g e l o w Viz, -0.3 0 . 8 e e
I n p u t vo l t age h i g h VIH 2.4 6.5 Ls |
S 3 |

I n p u t c u r r e n t > I i n o r e T p A |
I n p u t c a p a c i t a n c e CIN . p F
QUTPUTS: DADE/DEFM, CLDE, FSDE, SSDE, |

SBCL, SDATA, P, SWCL, CEFM |
|

Output Vo l tage l o w at Ipz, = -1.6mA Vor fe) O4t ¥ |

Out p u t Vo l tage h i g h at I o q = 0.2mA Vou 3.0 vpD1} V
0.5 |

Load Capacitance cy 150 pF

OUTPUT: FD Z

Output Vo l tage low at I p ; = -100pA Vor fe) 0-5 fv

Output Vo l tage h i g h at Iog = 100pA Vox 8 vDD2 ¥:
+0.5

Output leakage c u r r e n t f o r Vg = 0 - 6V| (3) Ip =1 spl pA

z|| Output Impedance Zo x KQ

=
Ss:foo

2 ! .
igs!
538i o erc =
Se FUNCTION: COMM: SAA 7010Poel

Compact Disc Demodulator

ISSUED BY: D.Bras tigatte XP: M4290 4
SHS 19°



a r e n e e e e € |

| i |
| | |} “f } 1

a : i

| |
s . |

Ou tpu t Impedance m a t c h i n g +10 %

Phase Detec to r c o n t r o l range 8e - 2 . 1 + 2 . 1 r a d

Phase vetector g a i n f a c t o r ( 15 ) Kd 0.16 V/ra
Common mode o u t p u t v o l t a g e (15) Vder 4 West

ANALOGUE CIRCUIT CHARACTERISTICS
Inpu t  Leve l  De tec to r

INPUTS: H F I , H F I
I n p u t v o l t a g e range (AC) Viac 1.0: 2.5: | Vp=p
I n p u t Offset v o l t a g e s Vior -25 +25 m V
I n p u t c u r r e n t 2 (1) I t y a + i p A
I n p u t o f f s e t c u r r e n t (4) I i p r - 0 . 2 ] - + 0 . 2 p A
I n p u t c a p a c i t a n c e Cin 7 p F

Common mode i n p u t v o l t a g e range Vicu i = bbs tbe v

OUTPUTS: FB, FB

Output impedance Zo 10 KQ

S m a l l signal g a i n at 500KHz (C,=5pf) Ay 60 v/¥
Output v o l t a g e h i g h (16) Vob 4 ¥
Outpu t v o l t a g e l o w (17) V o l 1 a
Feedback v o l t a g e w i t h r e s p e c t t o } qbD1
(VDD1 = 5 v, VDD2 = 12v, Tamb = 2 5 ° C ) ( 1 9 ) V f b -70 Poe a) mV

PLL FILTER OP_AMP (5)
> s ‑se

>

2s INPUTS: QA1, OA2
735 Common-mode v o l t a g e r a n g e Vicm 1.5 6 Vv
»z ! I n p u t o f f s e t v o l t a g e Vior E -30 +30 m V
c wi
. $3 I n p u t cur ren t (1) I t y -1 + pA

a
s I n p u t o f f s e t cur rent (4 ) I j o r - 0 . 1 + 0 . 1 pa

FUNCTION: COMM: SAA 23.2.82
08.03.82Compact D i sc Demodulator XP: M4250 4 = PE

SSUED BY: D . B r a i t h w a i t e 19
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OUTPUr=: OAS

Output v o l t a g e l ow a t I p ; = - lmA VoL ie)

Output v o l t a g e h i g h a t I o q = 1lmA Vox 8

VCO AMPLIFIER vcol1, vco2

Mutual conductance at 100KHz ) See gm 1 . 5
Bandwidth (-34B c u t o f f frequency) } F i g 9 Bgm 20
I n p u t capac i t a n ce : % Cry
Output c apac i t a n ce : Cour
Feedback capac i t a n ce Crp
I n p u t leakage (2) I i y -1

Output c u r r e n t ( a t 10MHz) Tout - 1

“Small s i g n a l v o l t a g e ga i n a t 100KHz See A y P e
TIMING F i g 9

Operat ing f r equency (except VCO) Feefm O s )

Operat ing f requency (veo only) Fyvco 0.2:

QUTPUTS: CLDE, DADE , SSDE, FSDE, CEFM (6,12)
(see Figure 5)

Output r i s e t ime : tor
Output f a l l t ime tor ‘
CLDE pe r i o d tocp 400
CLDE h i g h t ime tocz 150
CLDE low t ime toc, 150

2=> ae PsZ|| DADE/SSDE/FSDE to CLDE se t up tons 100
$ j ] CLDE to DADE/SSDE/FSDE ho l d t 100c e s ODE

a os223 SSDE low t ime (7) tgs,
zoe] oo :<@3'| CLDE low t ime du r i n g FSDE (8) toce AS

|| CLDE to CEFM se t up *onsE
5 e a e

CEFPM to CLDE h o l d topHE
FUNCTION: COMM: saa 7010
Compact D i sc Demodulator XP: M4290A
SSUED BY: D. Bra i thwa i te g SH[SH 1s
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| |

Sa | |

OUTPUTS: SECL, SDATA,P, SWCL 9 , 3 3 , |
(see F i g u r e 6 ) i 4 )

Output r i s e t i m e (SBCL, SDATA) (6) 2 30
Output f a l l t i m e (SBCL, SDATA) (6) *o r 40
Output r i s e t i m e ( P, SWCL) ( 9 ) tosR 200 ns

Output f a l l t i m e (P, SWCL) ( 9 ) tosF 200 as

SBCL h i g h t i m e tocH 150 ns

SBCL low t i m e toch 150 ns

SDATA to SBCL s e t up tops 200 ns

P to SWCL s e t up topsp zB Bs
SBCL to SDATA h o l d tone 100 ns

SBCL to SWCL h o l d town 0 500 ns
SWCL D u t y c y c l e (4 ;n l openscae

OUTPUT: FD

Output r i s e t i m e
Output f a l l t i m e

OUTPUTS: DEFM, CEFM (see F i g u r e 7)

Output r i s e t ime
Output f a l l t i m e
DEFM to CEFM s e t up
CEFM to DEFM h o l d +
CEFM high t i m e
CEFM low time

ICTION:

M I T T A D N T I M T M E N S A T P P U A M D T A N



2s r h o r t c i r c u i t yowteeted
e a n b e a p p l i e d L e f o r e

3. ou tpu t in h i g h impedance s t a t e 25°C.
4. 25°
5 s a l l t e s t s done w i t h i n common mode v o l t a g e r a n g e

6 . ou t pu t l o a d i n g 50pF

7 . SSDE reamins l o w f o r o n l y one n e g a t i v e edge o f CLDE

8 . excess i ve b i t - s l i p may cause gap t o d i sappea r

9 . output l o a d i n g 150pF

10. t he SYNC b i t is l ow when a subcoding sync word is de tec ted .

11 . CLDE rema ins l ow when PSDE is h i g h

12. re fe rence l e v e l s a r e 0.8V and 2.4V

13. output See 50pF f o r SBCL and SDATA, and 150pF f o r SWCL and P

14. ‘swCL has a 50% d u t y c y c l e .

1 5 . Average da t a r u n l e n g t h = 5x CEFM pe r i o d s

16 . 100k2 connected between output and VSS, VDD1 = 5V

17. “100K2 eonnected between output and VDD1, VDD1 = 5V
18 . Free runn i ng vCO f¥equency tunned to nomina l & PLL in l o c k w i t h

a t y p i c a l a p p l i c a t i o n circuit i s shown i n F i gu re 1 .

19. Measured w i t h Viac = 1v p - p und i s t o r t ed EFM s i g n a l

FUNCTION:
Compact D isc Demodulator

COMM: SAA 7010
IEXP: M4290A

-MULLARD LIMITED SOUTHAMPTON
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FIGURE 2 - HF Inpu t Waveform

OMM= SAA 7010
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- p l i fi e d Block D i z

Co r r e c t o r
ERCO

4300 #4550
Concealmen: Dagi te?
M e c h a n i s a , P i l t e r
c m P I L

Pre-enphasis ON/OPP

Outpet ON/OPP

SYSTEM DESCRIPTION

The information,con ta i ned in the p i t s t r uc tu res onthe d i s c is conver ted to a
coded i n p u t s i g n a l v i a the Op t i c a l P i c k - u p U n i t . Th is s i g n a l is amplified and

‘ fi l t e r e d t o remove t h e l ow f requency ERESES i n f o r m a t i o n and t o equa l i s e t h e
frequency cespenees oe .

= ! The M4290 DEMOD re - gene r a t e s t h e d a t a r a t eb i t c l o c k and t i m i n g s i g n a l s f r om t h e
ee HLF. i n p u t s i g n a l . Th is EFM modula ted signal is decoded i n t o a N.R.Z. f o rm and
2S i t h e subcoding da t a e x t r a c t e d and f e d to t h e e x t e r n a l Subcoding Microprocessor.
e a The decoded 8 b i t d a t a symbols a r e f e d s e r i a l l y i n t o t h e E r r o r Co r r e c t o r I . C .Pr: t o g e t h e r w i t h t i m i n g s i g n a l s . =
p S : 2 \
" m i
:3|es
5S FUNCTION: T e r n i :
r3 Compact D i s c System ne 19.11.81
7 3 x P : =
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t h e n r e a d i n g i t Lack i n a ¢
have been nade t h e d a t a i s f e d o u t o f ZHCO i n a 1 6 b i t ; t . A f u r t h e r
f u n c t i o n o f ERCO i s t o r e - s y n ch r o n i s e t h e da t a t o a s t e ad y 2.116é%Hz c l o c k r a t e
de r i ved f rom a 4.2336MHz e r y s t a l o s c i l l a t o r o n t h e CIM I . C . T h i s r emo v e s an y
j i t t e r f r o m t h e d a t a w h i l e f u r t h e r o p e r a t i o n s e l i m i n a t e wow and fl u t t e r p l u s
any F.M . con t en t i n t h e data s i g n a l . I f t h e ERCO i s unab le t o c o r r e c t e r r o r
b i t s then the u n c o r r e c t e d d a t a i s pas sed t o CIM t o g e t h e r w i t h a n U n r e l i a b l e
Data warn ing s i g n a l .

The M4300 CIM accep t s t h e 16 b i t s e r i a l da ta and a c t s i n such a way t h a t , i f t h e
Unrel iable Data s i g n a l is r e c e i v e d , t h e e f f e c t of t h e e r r o r s is min im ised . I f
t h e e r r o r r e s u l t s i n a s i n g l e u n r e l i a b l e sample t h en t h i s i s i n t e r p o l a t e d b y
r e p l a c i n g i t b y a new sample whose va lue i s c a l c u l a t e d f r om t h e values o f t h e
good sample immed ia te l y p r e ceed i ng i t and t h a t succeed ing i t . I f a s t r i n g
o f u n r e l i a b l e samples i s r e c e i v e d then t h e ou tpu t i s muted b y r e p l a c i n g u n r e l i a b l e
samples w i t h z e r o va l ue samples and r e d u c i n g t h e v a l u e o f t h e t h i r t y samples
preceeding and succeeding them t o smooth out t h e e f f e c t s o f t h e t r a n s i t i o n . The
output o f CIM i s s p l i t i n t o f o u r t e e n o r s i x t e en b i t s tereo l e f t o r r i g h t d a t a i n .
O f f s e t B i na r y or Twos Compliment f o r m a t .

The M4550 F IL i s a d i g i t a l i n t e r p o l a t i n g fi l t e r which improves t h e s i g n a l t o
no i se r a t i o . I t a l s o enab les a s i m p l e r analogue fi l t e r to be used a f t e r t h e
D i g i t a l t o Analogue Conver ter (DAC). The M4550 i s a low pass d i g i t a l t r a n s v e r s a l
fi l t e r w i t h 96 taps . The s te reo ou tpu t i s o rgan i sed i n s e r i a l f o u r t e e n b i t
samples w i t h t h e M .S .B . fi r s t . It is switchable between O f f s e t B i n a r y and Twos
Compliment code. The outpu t sample f requency is 176.4KHz which is four t imes t h e
i n p u t sampl ing f requency. 2
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Modulation (EFx) cdde
Audio system i s desig! t o r e s t r i c t t h e b z
p r e s e n t a d . c . f r e e s i g n a l s i g n a l t o t h e d e s o d u l a t o r . The a c t u a l number o f
b i t s p e r s y m b o l i s 1 7 which i n c l u d e s 3 merging b i t s which a l s o h e l p t o r e m o v e
t h e d . c . content .

Ta b l e 1 shows t h e c o n v e r s i o n f r o m 8 b i t NRZ symbols t o t h e e q u i v a l e n t 1 4 b i t
symbols. The 1 4 b i t symbols a r e g i v e n i n NRZ-I r e p r e s e n t a t i o n i n wh ich a l
means a t r a n s i s t i o n a t the b e g i n n i n g o f t h a t b i t f r o m h i g h - l o w ’ o r low t o h i g h
i . e .

NRZ-I 2 Ppwae ‘Cate 2 eee Pry

or | | |

Cl is t he fi r s t b i t of t h e 14 b i t symbol r e a d f r o m t h e d i s c and Dl is t h e
Most S i g n i fi c a n t B i t (MSB) o f da ta which appears fi r s t a t t h e DADE outpu t f r o m
DEMOD. 4 :

The codes shown in’Table 1 cover: t h e normal 256 p o s s i b i l i t i e s f o r a n 8 b i t d a t a
word. However, t h e r e a r e seve ra l o t h e r combinations of 14 b i t codes w h i c h ,
al though they obey the EFM r u l e s f o r maximum and minimum r u n l e n g t h , w i l l
produce unspecified output d a t a symbols . Two of these e x t r a codes a r e used
in the subcoding data to d e fi n e a subcod ing frame s y n c .

These a r e : ‑
“ D l D 8 c l . _ c l s

= 21111000 0 0 1 0 0 0 0 0 0 0 0 0 0 1
BOtI7 1 1 0 . 0 0 0 0 0 0 0 0 0 1 0 0 1 0

-.WVUTSRQ sa :
> ee : ‑

3* When a subcoding ‘frame sync is d e t e c t e d t h e P b i t of t h e da ta is i g n o r e d by
$ = the debounce c i r c u i t r y . The remain ing b i t s Q - Wa r e no t s p e c i fi e d i n t h e

_8£ system b u t w i l l always b e a s shown f r o m t h i s d e v i c e .
t s e

° eS=
ig

FUNCTION: OMM: SAA 7010
Compact Disc Demodulator + M4290
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